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ABSTRACT 
 

Background: Requirements prioritization and its technique is still an important research topic. 

However, industry adoption of its techniques is still lack of research and has many challenges. 

As well, this topic involves the technology transfer. 

Objectives: The objective of this study is to find what challenges for practitioner to adopt 

requirement prioritization techniques in practice. 

Methods: We use a literature review and twice interview-based surveys. The literature review 

studies requirement prioritization techniques in literature. The 1st interview studies the status 

of practitioner’s used techniques and 2nd interview studies the practitioner’s idea towards 

recommended techniques in literature as well as adoption challenges. The data of interview is 

mainly analyzed by thematic analysis. 

Results: The literature review presents the procedure of 49 requirement prioritization 

techniques in literatures. The 1st time interview presents the technique procedures and other 

conditions of 11 practitioners. With above 2 results, we find the technique recommended to 

these 11 interviewees and then conduct the 2nd time interview to discover more interviewees’ 

ideas and the challenges of technique adoption, which are also compared with related works. 

Conclusions: Overall, there are many challenges for practitioner to adopt the requirement 

prioritization technique. As an independent subject, the practitioner’s adoption of prioritization 

technique still needs to be studied further: 1. Studying this subject needs to involve the scope 

of technology transfer; 2. Some challenges in requirement prioritization can also hamper the 

practitioner’s technique adoption and should be alleviated separately.  

 

 

Keywords: Requirement Prioritization, Practice, Challenge, Technique Adoption, Technology 

Transfer  
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1 INTRODUCTION 

Problem Domain 

Requirement prioritization is an important phase in requirement engineering. The constraint on 

time and cost makes it tough to achieve all requirements [5]. Therefore, the prioritization should 

choose and divide subsets of candidate requirement for iterations of product process [33]. 

Requirements prioritization as an important topic [6] has been researched from many different 

perspectives: utilizing machine-learning algorithm to save efforts [13], automating the semantic 

analysis for prioritization [20], improving the conflicting requirement prioritization [21], using 

AHP to compare the value and cost of requirements [5], evaluating the performance of method 

usage (like time consumption of usage) [4], providing the measurement of quality criteria to 

quantify the requirement quality [15], improving the prioritization process to objectively 

analyze the stakeholder’s perspective and requirement dependency [16], analyzing a wider 

range of factors for prioritization decision-making [29] and more. 

 

Despite plenty of research on different methods and the importance of prioritizing requirements, 

industry adoption of these techniques is still lacking many dimensions. For instance, articles [7] 

[33] states prioritization techniques using algorithms, pairwise comparisons and bubble-sort, 

suffer from scalability problems, because when the number of requirements increases, they 

need more efforts. Moreover, many challenges commonly exist in various methods: the 

computational complexity of methods, like AHP, planning game and $100, is time consuming 

[7]; the priority is defined based on subjective value-based criteria without enough empirical 

basis [12]; proposed methods, like Fuzzy logic methods, don’t provide sufficient automation, 

resulting in time-consuming and efficiency-reducing [8]. 

 

Some research into industry adoption of the requirements prioritization has been made, but 

there are still challenges left unexplored. For example, the research [9] introduces a systematic 

approach to collect customer feedback data, but the procedure of factor estimation in this 

method needs to consider some unexpected cases, such as the customer does not understand the 

technique and the company lacks skill to validate the customer data. For another example, the 

research [10] introduces a conceptual model to help determine the appropriate one of different 

requirement prioritization methods, but project environments are diverse, so that the method 

knowledge in this model cannot meet the characteristic of project environments to help 

practitioner determine a method. More examples are in the related work. 

 

Others’ Work 

Primary researches (original studies) and secondary researches (studies use the result from 

primary researches) that we have appraised identify a lot of defects worth more studying: the 

method evaluation is merely under small-scale projects [8], only accuracy get focused but other 

method attributes are disdained [27], the stakeholder’s knowledge shortage renders the project 

failed [32] and more. But these method defects are not compared with the condition of 

practitioner’s adoption practice for more insights. 
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As above, the technique evaluation has been researched as a worthy domain, but the 

practitioner’s adoption practice has not been sufficiently focused on in a detailed way, like 

comparing the practitioner’s condition with researches, or studying the usability of method 

execution. For a few relative evidences, the research [26] identifies that in some cases, the 

execution strategy -- more efforts on tailoring requirement engineering approach -- cannot 

statistically produce a significant efficiency-difference on requirement change and project 

failure.  

 

Aim 

To further understand the obstacles perceived by industry in order to adopt the methods 

proposed by researchers, we study, in this thesis, the challenge for the practitioner to adopt 

requirement prioritization technique, involving the underlying assumptions of modern 

requirements prioritization techniques, the proposed process of these techniques, and the 

expected outcomes of the techniques. 

 

Approach & Strategy  

This is contrasted with 2-times interview surveys among 11 interviews to understand the 

practitioner’s challenge to adopt the requirement prioritization technique. Firstly, the literature 

review describes the procedures of academic prioritization methods. Meanwhile, the 1st time 

interview depicts the procedure of practitioner’s used technique. Secondly, the academic 

technique with procedures similar to practitioner’s technique is introduced to the previous 

interviewees and then we start the 2nd time interview to discover the practitioner’s attitudes. 

The result of interview is analyzed mainly by thematic analysis. 

 

Results 

This research presents the challenge when the practitioner thinks they will adopt the 

recommended requirement prioritization technique. As well, there are also the practitioner’s 

feeling towards recommended techniques and working change to take for adopt these 

techniques. Significance of these findings are also discussed with other researches. All depicts 

a comprehensive view on the practitioner’s challenge in prioritization technique adoption, 

which is worth to be studied further. 

 

There are 6 sections in this thesis: introduction, background and related work, methodology, 

results and analysis, discussion, conclusions and future work. More data is presented in the 

Appendix. 

 

 

  



 

11 

                                           

2 BACKGROUND AND RELATED WORK  

2.1 Background 

The background section introduces some fundamental concepts and propositions relevant to 

requirement prioritization of software engineering: 1. The technique transfer in software 

engineering and its relevance to this research; 2. Fundamental concepts of requirement 

engineering and requirement prioritization in software engineering; 3. The introduction of some 

prioritization methods commonly researched in other’s articles. 

 

Then the related work section presents some others’ findings in the research of requirement 

prioritization: 1. The design of some categories of proposed prioritization methods; 2. The 

method evaluation of these methods; 3. Synthesis of practice challenges in other’s findings and 

some challenges in technology transfer in software engineering. 

 

2.1.1 Technique Transfer (TT) in Software 

Motivation 

As the research topic concerns the status of practitioner to adopt prioritization methods, and 

there are technique inhibitors or promotors in using the technique and assisting researchers, the 

concept, Technique Transfer (TT), needs to be involved to study the “practitioner’s method 

practice” [37].  

 

Thereby, this research can go through valuable factors in the practitioner’s adoption challenge 

to obtain valuable findings. Specifically, in software engineering from academia to industry, 

Technology Transfer concerns some categories of factors [41]: social, economic, operational, 

strategic, or personal factors. Inside, social and global factors are mentioned less. Furthermore, 

in large organizations, economic factors are of the most attention. As the participates in article 

[41] who are from small and medium-sized enterprises, they thought strategic and personnel 

factors are often cited as motivations. 

 

This research particularly focuses on the condition of practitioner’s practicing prioritization 

method by setting “adoption practice” as an independent study point, which can be regarded as 

a detailed case in the context of profound technology transfer. In some way, this research can 

support this area. 

 

Definition 

According to D. J. Teece [34], technology transfer could be defined as the process of sharing 

knowledge, facilities, methods, techniques, processes more. Its main purpose is to facilitate 

accessibility of scientific and technological developments from primary discoverers or 

transferors to potential users or transferees/recipients, so that they could exploit the technology 

into new business models or new products [34]. 
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Technology transfer is the key to the success of research projects, especially in software 

engineering, where the actual impact of the results may depend not only on the reliability and 

feasibility of the technology, but also on their suitability for the industrial environment [35]. 

 

In TT, there are transfer objects and media that need attention. The transfer objects mainly 

include classification methods, knowledge, technology, respondents and facilities. It is worth 

noting that in the industry, users pay more attention to classification methods, knowledge and 

technology. Academically, technology transcends knowledge and methods, and processes are 

not important. The media can be divided into human-intensive medium: seminars, conferences, 

personnel exchanges, etc., and artifact-based media: standards, guidelines, and more [41]. 

 

The Hypothesis of Obstacles from academia to industry 

Technology transfer is still not sufficiently researched in software engineering. Many 

statements are still suspended as hypotheses and requiring more further researching. The article 

[41] lists 6 hypotheses of obstacles during the technique transfer from academia to industry, 

which needs empirically proving with more evidences, as the following: 

• H1. 'The technologies developed in SE research projects are not mature enough 

for direct application but need strong customization to fit the industrial contexts.' 

Because project manager needs to know which technologies in the research project can be 

used directly and which technologies are encountered in the process of adoption, 

technologies need to be customized. 

• H2. 'The standard model of representing TT as a transaction of an object that 

occurs from a transferor to a transferee does not fit reality.' 

The authors believe that this TT modeling approach is not precise enough to capture the 

complexity of the interactions involved in the transmission. 

• H3. 'Technology transfer takes place without an explicit process. ' 

TT lacks a clear process. You also need to understand the benefits of having a formal TT 

process, whether there are clear TT processes for other research projects, and what the 

consequences are. 

• H4. 'Industrial organizations gain new knowledge mainly within their own 

confines.' 

The triggers for the new ideas of industrial participants are mainly from within the 

organization’s own confines. 

• H5. 'Most used transfer mediums are human-intensive.' 

Human-intensive mediums are used much more often than artefact-based ones, but when 

discussing the variation factors, industry partners more often use guidelines, which are 

artefact-based and developed on purpose for the projects. 

• H6. 'The motivations that drive the transfer in industry and academia are 
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heterogenous. ' 

The motivation for transfer varies widely between industry and academic organizations. 

 

2.1.2 Requirement Engineering and Basis of Requirement Prioritization 

Requirement prioritization is important in software engineering. In order to choose the right set 

of requirements, the decision maker must understand the relative priority of the required 

requirements [46]. A Requirement Engineering is a systematic and disciplined approach to the 

specification and management of requirements with goals: knowing the relevant requirement, 

achieving the consensus among stakeholders, understanding stakeholders and meeting the real 

needs [30].  

 

Generally, the requirement prioritization of software engineering selects the requirement more 

important into a release for minimizing risks or achieving goals during development. According 

to the SWEBOK [38], the requirement prioritization is classified under the phase of “analysis”. 

The “classification” in requirement prioritization analysis concerns the “priority value and 

category” of a requirement and the “negotiation” concerns “resolving conflicts”. Both 

“classification” and “negotiation” in requirement analysis support the “prioritization”. 

Fundamentally, the requirement prioritization more resolves the trade-off on conflicts among 

many aspects: relative requirements, stakeholders, market organizational goal, environmental 

resource and more [38].  

 

After given the set of candidate requirements, the main challenge is to determine the 

performance of maximizing technical constraints (time and resources) as well as a subset of 

stakeholder preferences and key requirements [36]. So, the priority of the requirements could 

help to find this subset of candidate requirements.  

 

The process of requirement prioritization defines the overall order of a set of candidate 

requirements, on the basis of which they can be divided into subsets, each of which is used for 

each iteration of the product development process. The prioritization process consists of three 

consecutive steps [33]:  

Preparation: This is the step to build the requirements based on the principles of the 

prioritization method used. Select a group of stakeholders to provide all the necessary 

information (on requirements and priority technologies).  

Implementation: In this step, stakeholders use the information provided in the previous 

step to prioritize the requirements. The criteria should be agreed by the stakeholders before 

starting to prioritize.  

Presentation: In this step, the results are presented to stakeholders. Some prioritization 

techniques involve some kind of calculation that must be performed before the results appear.  

  

It is worth mentioning that the requirement prioritization is virtually impossible to achieve all 

of these requirements. During process of negotiating requirements, in most software projects, 

due to time and budget constraints and limitations, the number of candidate requirements is 

very high, so it is hard to achieve all the requirements [5].  
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2.1.3 Commonly Researched Techniques 

The following presents some of models commonly researched, selected according to the 

research [7], like AHP, QFD, PG, MosCow and TOPSIS. By appraising these blew findings, it 

can be seen that these requirement prioritization methods have been researched with various 

industry cases. Understanding them is important to research the practitioner’s adoption practice. 

 

According to the data in [7], AHP (Analytic Hierarchy Process) (1980s) is commonly cited and 

utilized method of software requirements prioritization. This technique uses a pair-wise 

comparison matrix to calculate the relative importance of each requirements [7]. Besides, AHP 

is one of the few techniques to provide reliable prioritization because it has the ability to 

calculate consistency ratios for different requirements to improve clarity [33]. 

 

Quality Function Deployment (QFD) is a method developed in Japan beginning in 1966s that 

meets these requirements [43]. QFD provides a way to communicate between customers and 

developers with more information but more information. The QFD (Quality Function 

Deployment) approach provides a structured framework for concurrent engineering, ensuring 

that customer voices are incorporated into all phases of product development [44]. In addition, 

QFD is aimed at products that are not a feature of all technologies, but products that customers 

require ("applicability") [45]. 

 

Planning Game (PG)(1985s) is also frequently studied and used in Achimugu et al's article [7]. 

PG is used to plan and decide what to develop in the Extreme Programming (XP) project [47]. 

In the PG, the requirement (written on the so-called story card) is taken from the customer. 

According to PG, customers divide their needs and risk needs into three categories [48]. Based 

on the time estimate, or the release date, the customer prioritizes the requirements and then 

decides which requirements should be planned for the next release [49]. 

 

In the agile development, by using the MosCow (1994s) method, the team can filter which epis 

(high-level stories) are necessary; and ensure that the minimum viable product (MVP) should 

have these epis [40]. Within limited time and money, by MosCow method, the project team can 

do more things. MosCow technique prioritizes the requirements on the basis of the following 

criteria: (i) “Must Have” (Mo), (ii) “Should Have” (S), (iii) “Could Have” (Co), and (iv) “Won’t 

Have This Time” (W) [39]. 

 

According to article [29], TOPSIS (2000s) (Technique of Ordered Preference by Similarity to 

Ideal Solution) is a method for performing multiple-criteria decision analysis (MCDA). It is 

based on the vector space model of computation. The team uses the TOPSIS decision analysis 

model to better push meetings to the most valuable projects. In addition, product teams can use 

TOPSIS to better understand the high value requirements that potential customers have already 

met. TOPSIS enables the team to prepare a value-oriented business case to show customers the 

overall value of the product. 
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2.2 Related Work  

2.2.1 Current Technique Proposition 

Currently, as above, it can be seen that there are many prioritization methods which have been 

designed and studied. For instance, methods using AHP algorithm, like Cost-Value approach 

[5], ensure the software product good and easy to use by evaluating the value and cost of 

requirements. In the agile development, by using the MosCow (1994s) method, the team can 

filter which epis (high-level stories) are necessary and ensure that the minimum viable product 

(MVP) should have these epis [40]. According to article [29], TOPSIS (2000s) (Technique of 

Ordered Preference by Similarity to Ideal Solution) is a method for performing multiple-criteria 

decision analysis (MCDA). Planning Game (PG) is used to plan and decide what to develop in 

the Extreme Programming (XP) project [47]. Quality Function Deployment (QFD) provides a 

way to communicate between customers and developers with more information but more 

information [43]. 

 

Besides, some requirement engineering process involves the prioritization by providing a 

statistical decision algorithm or a conceptual model to help specify and analyze priority. For 

example, MERTS (A Method for Early Requirements Triage) [1], REPEAT (Requirements 

Engineering ProcEss At Telelogic) [2] and QUPER (Quality Performance) [3] are very 

complete requirement engineering model and it provides the model of requirement specification 

or elicitation to analyze the requirement. The analysis actually helps the prioritization. 

 

Furthermore, researchers have compared models and models. some comparisons based on 

several objective and subjective measure. For example: ENA (Extensive Numerical 

Assignment), NA (Numerical Assignment) and AHP, based on the number of decisions 

required, time consumption, scalability and prioritization, and more [4]. 

 

Researchers try to find some improved methods to decrease challenge and increase the software 

quality. For example, in Kukreja’s article [11] researcher propose a two-step prioritization 

approach based on a decision theory model, it helps reducing the communication overhead 

through decouples MMF (Minimal Marketable Features) prioritization form individual 

requirements. 

 

2.2.2 Advantage and Obstacles of Current Technique 

The technique proposed by researchers could improve the product quality and satisfy the 

stakeholder’s needs. Such as, the method is much easier to use. According to article [15], the 

proposed approach can quantify the quality of requirements to provide a measurement that is 

representative of all quality criteria identified for a specific software project and can be the 

metric for requirement priority. It is easy to use by using a simple spreadsheet.  

 

Furthermore, it could help to improve quality. For examples, the proposed methodology creates 

a unified measurement to meet the quality attribution for the project and requirement [15]; 

DRank improves the requirement prioritization process by combining subjective preferences 

and objective requirement relationships to objectively analyze the stakeholder’s perspective 
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and requirement dependency, which improves the quality of the prioritization sequence and 

reduces the influence from stakeholder’s experience [16]. 

 

Although the technique could improve the status of requirement prioritization, there still has 

some obstacles. For example, the new technique costs a lot of time. In paper [17], although the 

accuracy could be guaranteed while the number of requirements increased, it still takes a lot of 

time, because as requirements increases, the complexity will also increase (O(n^2)); some 

methods just a conceptual model, which lack of experiment data. In paper [18], at present, only 

a priority strategy is proposed, and there is a lack of evaluation of a large number of experiments 

and software projects. In paper [19], the proposed model can effectively reduce the complexity 

in determining the essential factors to choose a prioritization method, but how to estimate the 

choice of vital factor is not involved in this method. 

 

AHP also has some obstacles. Since the different system has different constraints, so that it 

cannot meet the stakeholder's all expectation [14]. As the number of pairwise comparisons is O 

(n2), more demand will increase the complexity of the problem [5]. 

  

In [29], the obstacles of TOPSIS shows that it has no enough hierarchies of goal levels for 

information analysis and therefore waste extra labor to set goal-level. The automation tool of 

the model cannot visualize the prerequisite/dependency of requirement but rely on comma 

separated list of requirements. 

  

In [47], the first part of the Planning Game is based on digital allocation, which classifies each 

requirement as having a high, medium or low priority. However, in industrial situations, most 

requirements are usually classified as high [50]. To avoid this, some constraints may be required, 

such as forcing each category to include at least 25% of the requirements [47]. However, the 

use of only digital allocation is rare, as the difference in the importance of the requirements for 

assigning the same priority may be greater than the difference in the importance of the 

requirements for assigning different priorities [50]. In practice, more requirements are often 

prioritized. When the number of requirements increases, it is difficult to get an overview. 

Therefore, visualization becomes very important for sharing information. In actual projects, the 

use of ratio scales may also be more valuable in order to more accurately distinguish each 

other's requirements. Therefore, it may not be sufficient to determine which requirement has a 

higher priority without knowing the degree. 

 

2.2.3 Currently Researched Challenges in Practice and Adoption Gap 

Many studies have been done on requirement prioritization techniques in general to identify 

categories of challenges in practice, not only including proposing new methods, but also 

mapping or evaluating existing methods. We generalize some other’s findings as below, which 

helps discover the neglected challenge in practice.  

 

Firstly, the challenge originates from the method difference. Most of techniques are not scalable 

and their evaluation is under small scale project [8]. People find the fine-grained pieces of 

information in a model do not match the description expected in the article, but it might be more 
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related to the project environment characteristics, so that the method implementation is diverse 

and company does not know which one is the best [10]. Since different system has different 

characteristics, include external validity (different characteristics) and construct validity (such 

as different position distance or time performance) [31].  

 

Secondly, the challenge comes from the risk of stakeholder. People find that stakeholders or 

developers have insufficient understanding of needs and domain knowledge could leads to 

failures [32]. The customer does not know the technology opportunity exists, so that they can’t 

achieve the accurate data and use their subjective awareness to judge [9]. To remove the role of 

expert, the article [8] thinks the future trend of the technology in software prioritization will be 

the method automation, because now conducting a complex priority calculation relies on the 

expert, but needs various stakeholders, including the group not understanding this prioritization 

method.  

 

Thirdly, the article [12] reflects that many assumptions of prioritization approaches do not hold 

in all agile projects, but need to fulfill some unexpected conditions: the role of client should 

have balanced interest with developer, or the client will not be helpful to prioritization; 

subjectively estimating the value input of requirement priority is questionable; the practice of 

prioritization varies cross various projects characters, like size of client organization. These 

challenges are depicted by article [6] in another way: prioritization is an ambiguous concept, 

informal, dependent on human, which concerns too many factors, not understanding clients and 

involving many phases. 

 

Fourthly, “higher views” on the prioritization processes are less covered -- the research needs to 

provide more details of the context and broader discussion on method attributes, more than 

improve the method “accuracy” [27]. 

 

Besides, there are many challenges that the “technology transfer encounters” in software 

engineering, which much inspires to study the status of practitioner’s practice in requirement 

prioritization. The article [35] identifies many challenges special or common between software 

engineering and other areas: data measurement is still not a part of the software development 

culture, technology infusion is not free, practitioners are resistant to change, the transfer costs 

more efforts on training and pilot projects than its understanding, technology infusion is part of 

the total environment of the consumer organization, the appropriate advocate to act as 

gatekeeper for the technology is a crucial component of any technology transfer mechanism, 

and more. 

 

However, after reading and appraising these articles, we find these researches above don’t 

conduct a stringent comparison between the synthesized data and practitioners’ technique 

adoption. And the discussion does not emphasis the “execution procedure” to study the usability 

of a method practice, the challenge for practitioners to adopt requirement prioritization 

technique. Thus, to discover more detailed insight on technique adoption, is where our research 

particularly differs. 
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3 METHODOLOGY 

3.1 Aim and Objective 

The overall aim of this study is to find what challenges for practitioners to adopt and practice 

requirement prioritization techniques in industry need to be improved or have been neglected 

with the contrast of the academic proposition and practice research. 

 

Motivation of the aim is from the above related work: the adoption of prioritization methods 

still has unexplored obstacles. Thus, a comparison is made between the industry conditions and 

the requirements prioritization technique in literature, in order to identify those areas where the 

conditions cannot be bridged. 

 

Therefore, the status for practitioners to adopt prioritization methods is studied as an 

independent scope in this research. As well, what the academic and practitioners’ methods 

commonly have is studied for a more detailed analysis comparison among various methods. 

 

Based on the aim and its motivation, objectives are as following: 

a. To describe and understand the techniques in the academic. 

b. To describe and understand the practitioner’s actual condition in requirement prioritization. 

c. To understand the practitioner’s attitude towards the academic requirement prioritization 

techniques that possibly match his case. 

d. To discover the worthy challenge for practitioners to adopt requirement prioritization 

methods in practice and the change for practitioner to take for adoption. 

 

3.2 Research Question 

The overall research questions, “What challenges do industry practitioners experience when 

adopting requirements prioritization techniques?”, answers the overall aim. Thus, we research 

the following 4 questions. The RQ1 corresponds with the objective a & b. RQ2 corresponds 

with the objective c. RQ3&4 correspond with objective d. 

 

RQ1. What are the practices common to both requirements prioritization techniques proposed 

by academia and industry use? 

Understand the condition of requirement prioritization techniques in both the academia and 

practitioner, in order to find the technique common among both academia and practitioner, 

which can be recommended to interviewees, and then discover the challenge of technique 

adoption in the later research questions. Therefore, we have the following sub-questions. 

1.1 What requirement prioritization techniques are available in research literature?  

This question describes these techniques proposed in academic articles, in order to later 

connects them with what these industry practitioners are using. Therefore, it provides how the 

academia technique works by its technique procedure, so as to understand the academic 

techniques. 

1.2 What is the requirement prioritization technique practiced by practitioners?  
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This question describes these techniques practiced by practitioners, so as to understand the 

industry condition of prioritizing requirements. Therefore, it needs to know how the 

practitioners currently used prioritization technique works by its procedures. 

1.3 What academia technique does the practitioner’s technique resemble? 

The RQ1 needs to analyze and discuss per interview on which academic technique has 

procedures similar to practitioner’s techniques, regarded as “common practice”. “Common 

practice” is supposed to match the practitioner’s case and get higher practitioners’ willingness 

to be adopted, because of the discussion from RQ1.1 and RQ1.2. Therefore, these academic 

techniques common to the practitioner are worth to be recommended to practitioners for 

understanding their experiences on technique adoption, which research questions 2, 3 and 4 are 

studying.  

 

RQ2. What are industry practitioners' experiences with these common practices? 

It needs to study the practitioner’s attitude towards the recommended academia techniques that 

match the practitioner’s case, so as to understand “what the practitioner thinks is good and bad 

with this technique”. The motivation of this research question can give an overall view on 

practitioner’s experiences on these academic techniques suggested to them, so as to achieve the 

objective about understanding the condition of requirement prioritization adoption. Thus, this 

question specifically studies the following sub-questions:  

2.1 What benefit can the recommended academic technique provide to improve the 

practitioner’s current way? 

2.2 What challenge can the practitioner generally foresee on this recommended technique? 

 

RQ3. What are the major challenges perceived by industry practitioners in adopting these 

currently not used practices? 

This question studies the practitioner’s attitudes about “if you were going to implement this 

recommended technique that we think match your case in your company, what challenges do 

you see?” (though the interviewee does not really practice this technique, so called “not used 

practices”). To practically discover the industry practice, it should be the practitioner in a direct 

way who identifies the challenge of technique adoption under the practitioner’s current case of 

working, but this is not about whether this technique is bad or good. This question is the main 

to be studied by this research. 

 

RQ4. What do industry practitioners thinking is required in order to adopt these currently not 

used practices? 

This question studies what change under the current working case the practitioner needs to take 

in order to adopt the recommended technique. This question can describe more detailed and 

completed profile on the challenge of practitioner’s adoption 

 

3.3 Expected Outcome 

1. Data extraction and synthesis of literature review about the procedure of requirement 

prioritization technique. (RQ1.1) 

2. The interview transcript and coding that describes the procedure and character of the 
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practitioner’s technique. (RQ1.2) 

3. The report and discussion that compares the practitioner’s technique with the academic 

technique so as to find the academic technique most fitting the practitioner’s working case. 

(RQ1.3) 

4. The problem and attitude that the practitioner directly identifies towards the recommended 

but not used academia techniques. (RQ2) 

5. The challenges for the practitioner to adopt the requirement prioritization technique from the 

academy to industry. (RQ3) 

6. The activity and measure that the practitioner intends to change under the current working 

case to adopt the recommended requirement prioritization technique. (RQ4) 

 

3.4 Method Design 

We use the literature review and interview-based survey because the aim of methods suits the 

research questions. The literature review can bring the reader up-to-date with current literature 

on a topic and form the basis for another goal [51]. The interview-based survey can collect 

information from the practitioner to depict the industry status [24]. 

 

Firstly, the literature review studies the RQ1.1. Then the 1st interview studies the RQ 1.2. Then 

based on the RQ1.1 and RQ1.2, the RQ1.3 discusses the technique that most fits the 

interviewee’s working case to be recommended to the interviewee. Finally, the 2nd interview 

introduces the recommended technique to interviewees from the 1st interview and collect their 

answers for RQ2, RQ3 and RQ4.  

 

Figure1. Method Design 
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3.5 Literature Review 

3.5.1 Motivation and Comparison 

Motivation of Usage 

A literature review aims to find material which helps you to design the project, including 

deciding on the research questions to which you will seek answers [25]. Therefore, the literature 

review can fit the research question and the status of other’s studies. 

 

Here, the RQ1.1 needs to understand and describe the requirement prioritization techniques 

proposed by academia for a more complete picture, in order to give more academic experiences 

to connect with what the practitioner tells us in other research questions. 

 

However, there have been many well studied secondary researches listing the important 

information of various aspects from a large amount of valuable primary researches. Therefore, 

we abandon to do the SMS and SLR by ourselves, but extract and merge the result from these 

secondary articles by a literature review. 

 

Comparison of SMS 

The systematic mapping study can identify and classify existing findings by scope overview 

[23]. It aims to describe the distribution of current researches on a topic, which can be regarded 

as an overview on an area [24]. This is not what we need, because the RQ needs to describe 

how the academia technique works. 

 

Comparison of SLR 

The systematic literature review is more appropriate to prove more specific questions by 

rigorously extracting data from primary studies, such as “Is technique/method A is better than 

method B” [28]. However, according to related work, there have been complete secondary 

articles to extract results from primary articles and then describe the technique. Therefore, it is 

no need to do SLR by ourselves. 

 

3.5.2 Description of Conduct and Analysis 

Based on the guideline Cronin’s [51] and Wohlin’s [24], we list following steps to synthesize 

other’s secondary researches. 

1. Search and filter the literature. 

We define the string, “requirement* AND priori*”, for the topic, requirement prioritization. 

This literature review selects the secondary research that uses the search string about 

“requirement prioritization” and has the research aim not contrary to our study aim. As well, 

the inclusion/exclusion criteria in these selected articles do not filter the primary researches we 

need. 

 

2. Appraise and select literatures 
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We appraise the content of literatures and discuss the research aims of these selected articles. 

The secondary article with the aim that cannot match our research aim will be eliminated, while 

the secondary article with research objectives relevant to the RQ can be the candidate reference.  

 

3. Synthesize the literatures 

The procedure of techniques presented in the primary articles is extracted, synthesized and 

classified into grids in appendix. The secondary article that has the aim most corresponding to 

our research and presents the procedure of prioritization technique is set as the basis. The 

primary article in other selected articles may be referred to if the basis article cannot provide 

enough details. This way ensures the research range broad and rigorous. 

 

3.6 Interview Study of Survey 

3.6.1 Motivation and Comparison 

Motivation 

This study uses interview by a more structured format, interview-based survey [25]. The 

interview is a flexible and adaptable to find things out [25], which fits this research to append 

asking the details. As well, the interview can be used as a primary approach in a study, like a 

survey, or combined with other methodologies, where survey-interview is a highly structured 

format to alleviate the disadvantage of loose structure for interview [25].  

 

For instance, the adaptation of interview-based survey and its comparison with other relative 

aspects both can construct the interviewer’s consideration more stringent on applying the 

interview, as the below sections, involving the interview moment (before or after the 

investigated case, so as to be compared with other methodologies), the sampling and the 

comparison to questionnaire. Therefore, a small-scale interview-based survey can better 

conduct the open discussion in interview for deeper details of industry status, through its more 

structured workflow [25].  

 

In interview-based survey, the survey suits research questions to “describe” and then “explore” 

the practitioner’s status because of the method definition. Firstly, surveys are conducted when 

the use of a technique or tool already has taken place or before it is introduced [60], where our 

interviewees describe their experienced projects. Secondly, the survey is aimed to analyze the 

result to acquire descriptive and explanatory conclusions, which is generalized to the population 

from which the sample was taken [25]. Survey can be identified to “collect information from 

or about people to describe, compare or explain their knowledge, attitudes and behavior” [61].  

 

Besides, there are 3 objectives of conducting a survey: descriptive, explanatory and explorative 

[24]. In this study, this interview-based survey is explorative, because this survey does not 

answer the basic question, but provides new possibilities worth to be studied further, by creating 

a loosely structured questionnaire and get sample’s answer [24]. 

 

2-Times Interview 
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The 1st time interview researches the RQ1.2 and find few people refer to academic 

prioritization technique. Therefore, there should be the 2nd time interview to study the adoption 

challenge from practitioner’s ideas, by introducing an academic technique from literatures 

appropriate to the practitioner’s case. More discussion in section 4.3.1 and 5.1. 

 

Comparison of Case Study 

The case study is less appropriate to study our research question than survey. Firstly, the case 

study should be contemporary with studied project at same moment, while interviewees in our 

survey involve different projects before or after our research conduct and under uncertain cases 

[24]. Further, in the essence, the case study is similar to a special experiment whose other factor 

of context is out of control [24]. Case study is observational and of less control than experiment. 

Its context depends on the actual project. 

 

Secondly, our research questions need a survey because it aims to describe a wide range of 

practitioners’ various experiences. Survey can collect the information of population under 

various cases, but the case study focuses on reporting one specific context and case by 

collecting data for the specific goal, so as to track specific attributes and then build their relation, 

like building a model to predict the number of faults in testing [25] [62]. 

 

Comparison of Other Methodologies 

Action research can be regarded as a kind of case study that the researcher actively participates 

in the improvement, rather than only observe the researched case [24]. But same as the case 

study, it should be conducted contemporarily with the specific studied project, so that it cannot 

study various experiences for this research. And this research does not need to study the 

improvement on prioritization technique adoption yet. Therefore, interview-based survey is a 

better choice. 

 

The experiment aims to evaluate a hypothesis or relationship by controlling the situation and 

behavior, such as in which situations the claims are true, or these claims can provide a context 

in which certain standards, methods and tools are recommended for use [24]. However, this 

research aims to identify the adoption challenge, rather than illustrate a more specific 

hypothesis or relation in the adoption process. It fits to deeper study the finding of this research 

in future. 

 

3.6.2 Data Collection 

This survey collects data by the semi-structured interview. The interview is conducted by face-

to-face or social-network (regarded as internet-based interview in article [25], like telephone 

interview, instant messaging interview or email interview. Here we uses WeChat.). The social-

network can access the interviewee instantly and flexibly, which alleviates issues of the time 

zone and appending asking.  

 

Interview vs Questionnaire 

Based on guidelines Robson’s [25], the small-scale interview-based survey can get the open 

discussion for deeper details of industry status. However, the questionnaire mainly using the 
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closed and structured choice answer is more often to depict or validate the trend, instead of 

open discussion. 

 

Semi-structure vs Unstructured vs Fully-Structured 

The interview is semi-structured for open discussion and flexibly appended asking [25], which 

fits this research. Specifically, in the 2nd time interview, the dialogue to describe the 

recommended technique with interviewee is opened and loose structured, but there is structured 

question asking. By contrast, fully-structured interview is not flexible to append asking with 

interviewees because its structure is stable fully. Unstructured-interview cannot get the answer 

of specific research questions because it has no asking structure [25]. 

 

3.6.3 Sampling Strategy 

The sample strategy conducted in this interview-based survey is corresponding to the non-

probability sampling: quota sampling and the convenience sampling, because the probability 

of sampling selection in this study is unknown to ensure the sample random [24] [25]. Quota 

sampling is used to get subjects from various elements of a population, and convenience 

sampling normally gets the nearest person as subjects for each element in quota sampling [24]. 

Quota sampling can get practitioners of different jobs and skills, so as to ensure the sample 

representative and relative to the research scope [25]. Convenience sampling can more instantly 

contact nearest interviewees [25], so as to more possibly get their willingness to deeply 

communicate, which the open discussion in this research needs.  

 

Specifically, the product manager and programmer with different software industries and 

different experiences can be regarded as 2 kinds of population elements of the quota-sampling, 

and this is also the diverse “target population”. The target population should also have at least 

1-year working experiences, which ensures interviewee’s skill qualified and various. The 2nd 

interview investigates 11 of 14 interviewees in 1st interview. 

 

In terms of the convenience sampling, we select the nearest and most convenient person in 

quota sampling, so that this random selection can ensure the range of sampling enough wide 

and various for our research questions and the instantly contact can ensure the interviewee’s 

communication willingness. 

 

3.6.4 Description on Conduct and Analysis 

Based on the guides [25] [63] [64], the step and criteria of 2 times interview conduct are same 

and as the following: 

1. Set the target population of participants 

We set an experienced programmer or project manager under different company cases as 

interviewees. Specifically, the interviewee must do the job of the programmer and product 

manager in a software or Internet company with 1-year or more (which ensures interviewee’s 

skill qualified and various.). Otherwise, interviewing the practitioner under limited working 

cases will acquire the biased information. The population of 2 interviews is from 11 companies. 

 

2. Formulate the initial question draft 
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On step 3, the interview question should be designed close to research questions and friendly 

to the subject’s case, so that we can gather deep and real information for corresponding research 

questions. The question can be designed both extremely open-ended or detailed for more 

answers. 

 

3. Pilot the question draft in a few interviewees and revise the question 

Through asking the initial version of question to some interviewees, we can polish the 

questionnaire based on answers, such as eliminating ambiguous and too open-ended question, 

altering the question too limited and shallow. The pilot is with the 1st interviewee. 

 

4. Conduct the interview with question appending or altering 

During the interview execution, we may need to alter the way of question asking for 

interviewees’ not understanding, so as to understand the interviewee’s words, like appending 

more questions, breaking the question into shorter asking, or describing the questions in other 

views. 

 

5. Code data and analyze 

On step 6, the data will be extracted and coded by thematic analysis to interpret data, so that 

later with comparison in qualitative analysis, we could discover potential findings. More details 

are further illustrated in section 3.7 and 4.1. 

 

3.7 Analysis Method  

The thematic analysis is used on the interview transcript. The data inter-correlation in interview 

is large and complex for the qualitative analysis, so the analysis method must be structured and 

scientific. 

 

3.7.1 Usage Motivation 

Reason to Choose Thematic Analysis 

This can promote the interview discussion more structed to find the challenge of prioritization 

technique adoption. This study needs thematic analysis, because thematic analysis method can 

group the key information into a label as a theme to interpret the data, which directs the thinking 

into one study goal [25]. Specifically, the thematic analysis can interpret data of various 

interviews into higher abstract-theme level, so as to reduce the data amount by minimally 

organizing data-coding and support large scale qualitative analysis by describing the coded-

data richly [66] [67].  

 

Reason to Use Qualitative Analysis 

This research cannot support the qualitative analysis, because the interview transcript is in the 

intuitive non-structured form and not massive amount, which is the most common form of 

qualitative data [25]. The qualitative analysis concerns extracting the real-world phenomenon 

into the form for the purely academic thinking [24] [25], which the research aim needs. By 

contrast, the quantitative analysis needs a larger amount of data and the data should be pure and 



 

26 

                                           

structured for experiment or statistics, not affected by unexpected factors in the real world [24] 

[25]. 

 

Analysis on Interview Context and Code Correlation 

As this research studies the challenge occurring in general cases instead of specific cases, the 

thematic analysis and its discussion will involve the interviewee’s context if there are some 

findings involved with interviewee’s context. Specifically, the project context of interviewees 

is presented in section 4.2.1 table 2. The interviewee’s context in some their comments are 

included by some thematic codes (like B-41, B-42, C-40), or are separately discussed in section 

5 discussion when the discussion can discover some findings on considering the interviewee’s 

context (like in section 5.2 statement 1 and 4).  

 

In terms of the code correlation, categorizing the code into theme and then summarizing the 

theme both can be regarded as the analysis on the correlation of code and theme, which is 

presented in the section 4. 

 

3.7.2 Choice Comparison 

Comparison to Grounded Theory 

The aim of grounded theory is to develop a new theme-classification of concepts as a new 

theory of 3 hierarchies by extracted and coding data [25] [68], which does not fit the research 

aim, though it is a version of thematic analysis. But in this study the research aim only needs to 

minimally organize, describe and interpret the coded-data set by thematic analysis, so as to 

analyze the research question [69], rather than develop a new theory of data category by 

grounded theory.  

 

Comparison to Content Analysis 

Content analysis aims to develop an analysis model by abstracting intercorrelated coded-phrase 

to describe the phenomenon in a conceptual form [65], but the research question only needs to 

interpret data for rich discussion, instead of a model-building. Specifically, similarly to 

grounded theory, the phase of abstracting the coding phrase constructs a 3-hierarchies model to 

describe the phenomenon: sub-category, generic category and main category [65].  

 

Besides, because content analysis is of quasi-statistical approach [25], if the researched question 

is deductive so as to require validating earlier studies (and this research validates earlier studies), 

the content analysis needs hypothesis testing on earlier studies by phrase occurrence [25] [65] 

[70]. But this research needs the validation by qualitatively comparing the interview. 

 

3.7.3 Conduct Description  

The thematic analysis is tailored to mainly conduct the thematic coding and theme development 

on the 2nd time interview with the guidelines Braun's [66] and Cruzes's [67]: familiarize data 

extraction, code data, find themes of codes and report the discussion. Here, we don’t build a 

higher-hierarchy theme model, because directly interpreting the interview data is enough to 

depict the research and the significance of more complex relation of themes cannot be 
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illustrated with enough evidence by the data in this conducted interview. The record please see 

the appendix 1st and 2nd interview transcript coding.  

1. Familiarize data extraction. 

Words of interviewees are transcribed as data extraction. Then researchers read the data for 

times to familiarize the data of interview for later steps. 

2. Code data 

Generalize and interpret the words in the interview into phrases, identifying the most basic 

segment of concept in interview data, regarded as coding [66]. The data of interview transcript 

is coded in tables in appendix. The table form is presented in the main text. 

3. Find themes of codes. 

Firstly, gather all codes relevant to develop potential themes. Then, check if the theme is 

comprehensive, has reduced overlaps between codes, is against the original data and is 

consistent [67]. 

4. Report the discussion 

Tell the complicated story of your data in a way which convinces the reader of the merit and 

the validity of your analysis [66]. Choose particular examples in interview to show the 

prevalence of themes [66].  

 

3.8 Threats and Validity 

1.Internal Validity  

Internal validity concerns the unexpected factor of causal relations influencing on the research 

[24]. Here, it is a possible threat to find the recommended technique not stringently enough by 

matching the similar procedures in academic and practitioner’s techniques, because the case 

that a technique is proposed for is always various, but is not concerned by literature review.  

 

But this threat does not have high influence and the deviation is reasonable, because this 

research studies the challenge when “adoption” of technique is occurring, rather than the 

challenge from the specific technique background. Specifically, this topic more concerns the 

idea that the practitioner perceives from his own working environment when to adopt a 

prioritization technique. Besides, to mitigate this threat, we recommend 2 or 3 techniques to 

some interviewees. 

 

2.Construct Validity  

This validity concerns to what extent the research measure can represent what the research 

question intends to study [24]. In the interview, the interviewee sometimes could not correctly 

understand what we asked or described in interview. Firstly, some our descriptions on concepts 

or methods, interviewees did not understand. To mitigate this, we describe our question and 

recommended technique multiple times and use instant messaging to contact the interviewee 

multiple times.  

 

Secondly, sometimes interviewees confused requirement prioritization with elicitation or 

specification. But it is unavoidable because in real world the requirement engineering is always 
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practiced with various scopes mixed. In a way, the compound actually helps us discover more. 

To mitigate this, we append some asking for more answers.  

 

3.External Validity 

This validity concerns to what extent the findings can generalize findings or be worth to be 

consulted by other people, and this threat is much related to the sampling representative [24]. 

In our study, the interview is restricted in a not large amount of interviews, but these 

investigated interviewees are still under various contexts, which also ensures the representation 

of studied findings. The literature review cannot present all academic prioritization techniques, 

but the secondary article has a rigorous process to select the technique, which ensures the 

representative of result in literature review. 

 

As well, our overall goal does not intend to generalize a fully universal theory for the whole 

industry, but acquire some insights detailed as well as general to identify the special challenge 

in technique adoption, which is worth to be studied further. Finally, the deeper understanding 

on details of cause-effect requires a deeper case study where the practitioner can really use the 

recommended technique, which can be regarded as future work.  

 

Besides, the qualitative analysis and synthesis for deeper details, which this topic research 

needs, cannot support a large scale of sampling data. Therefore, the scale of our sampling is the 

only choice.  

 

4.Reliability Validity 

This concerns to what extent the data and the analysis depend on the specific researchers [24]. 

Specifically, to what extent another study conducted in the same way can generate similar 

outcomes. In our study, the qualitative analysis much depends on the ability of analyst, so that 

the discussion cannot find all contribution inside the data. Different people may get different 

code and theme in synthesis.  

 

To mitigate the analysis depending on qualitative thinking, we extract the data into structured 

table to improve visualization. Than we category the code theme by thematic analysis, which 

is a more rigorous qualitative analysis method to mitigate the impact of the analyst’s ability.  

 

This threat cannot be fully eliminated. However, as the thematic analysis is based on evidence 

and there are so many grouped themes, even if another researcher gets a different data category, 

these grouped data will be still similar and therefore the conclusion can be similar too. 

 

Secondly, because the literature review uses others secondary researches (SMS or SLR), rather 

than systematically conduct the search string to primary articles, another researcher may use 

other secondary researches and present other prioritization techniques. But this influence is not 

serious, because the available literature review has presented many representative techniques, 

like AHP techniques. Therefore, other choices of secondary researches can also get similar 

techniques. Besides, this research studies the practitioner’s challenges that occur during 

“adoption”, instead of the challenge in a technique. Therefore, this threat is not much related to 
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this topic in some way. 
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4 RESULTS AND ANALYSIS 

4.1 Literature Review 

4.1.1 Conduct Record 

Here the record of literature review conduct is described, involving the article elimination and 

procedure synthesis. This literature review focuses on appraising some secondary researches 

that fits our research and then studying their results, in order to understand the technique in 

literatures, rather than conducts a systematic review by ourselves. Because what we selected is 

secondary article, where per article includes hundreds of primary articles, it can be reasonable 

for the search process to be in this way. Otherwise, doing SMS/SLR on others SMS/SLRs again 

is not reasonable. 

 

Figure 2: Process of Article Elimination 
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1. Obtain and filter the literature. 

Initially Obtain Articles 

Firstly, because of our topic regarding “requirement* and priori*”, we define the search string, 

“(requirement OR requirements) AND (prioritization OR priority OR prioritize)” in Google 

Scholar, in which we select the “secondary research articles”. Finally, we obtain 10 secondary 

articles: [7], [27], [52], [53], [54], [55], [56], [57], [58], [59]. These secondary articles are 

formally published by formal academic publishers: [27] [52] [54] are published in IEEE; [7] 

[57] [58] are published in ScienceDirect; [53] [55] [59] are published in Springer; [56] is 

published in DIVA. To be mentioned, the secondary article [55] also recommends some other 

secondary articles ([7], [27], [52], [53], [54], [56], [57]), which thereby we mainly focus on 

studying.  

 

Filter Articles 

Secondly, we get 10 secondary researches mainly by checking which secondary articles use the 

search string “requirement* and priori*” and aim to study the requirement prioritization 

technique. The search string used by secondary researches [7] [27] [52] [53] [54] [55] [56] [59] 

mainly concerns “requirement prioritization” and also the quality-criteria used by them focus 

on the requirement prioritization in software engineering, instead of others, like testing or agile 

management.  

 

The article [57] is eliminated, because quality criteria focus on “Search-Based Software 

Engineering approach”, which limits the range regarding “requirement prioritization”. The 

article [58] is eliminated, because its search string concerns more the “test” and “agile 

development”. 

 

2. Appraise and select literatures 

Basis Reference 

As above, we decide on the article [7] as the basis for result synthesis. Besides its aim fits our 

research, there are some other reasons. Firstly, among all selected secondary researches, the 

data form of article [7] that presents the detail of technique procedure and a classification 

scheme has the ability to definitely describe prioritization techniques and tightly match RQ1 

(regarding describing academic techniques). 

 

Secondly, after the above comparison on articles, the article [7] lists the largest number of 

prioritization techniques, including most techniques from other selected articles, which means 

it can represent most prioritization techniques and has the qualification to be the research basis 

of this literature review. 

 

Table 1: Profile of Selected Secondary Researches 

Reference  Research Aim Amount 

of 

Selected 

Primary 
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Articles 

[7] “The purpose of this study is to identify and analyze existing 

prioritization techniques in the context of the formulated 

research questions.” 

73 

[27] “In this paper, we report about a systematic mapping study in 

software requirements prioritization with a specific focus on 

empirical studies” 

65 

[52] “This paper presents results of a systematic review of literature, 

which investigates how existing methods approach the problem 

of requirements prioritization based on benefit and cost.” 

240 

[53] “This paper aims at identifying and categorizing prioritization 

criteria discussed in the vast body of prioritization literature for 

software development.” 

83 

[54] “Hence, there is a need to explore the different techniques and 

their support for different aspects. A comparison of the existing 

techniques is performed. The requirements prioritization 

aspects are selected to determine the current trends in the 

software requirements prioritization process. The issue of 

scalability and the business/client related aspects are the key 

focal points of this research paper. ” 

115 

[55] “Understanding requirement prioritization artifacts” 135 

[56] “In this thesis, the area of requirements prioritization has been 

systematically reviewed in order to assess what evidence 

regarding different prioritization techniques exist. ” 

8 

[59] “The objectives of this paper are to create a background related 

to the area of reprioritization and to create a distinguishable 

position from the prioritization area.” 

4 

 

Possible Reference 

Some articles also in some way aims to describe the current academic technique relatively, so 

their results can provide a comprehensive view on the scope. Thus, the literature review may 

refer to them for the analysis and discussion. The article [52] classifies the criteria of priority 

estimation that the prioritization technique has and then discuss the estimation of cost and 

benefit in requirement prioritization. The article [27] presents the mapping on what the research 

in recent years has studied, so as to identify what the academia study emphasizes on. The article 

[54] identifies and categorizes the criteria in requirement prioritization techniques, including 

customer benefits and cost types, but these criteria are not matched with corresponding 

techniques, so only its conclusion may be worthy. The article [55] categorizes the artifact in 

requirement prioritization techniques: the objective that one technique aims to achieve, 

technique type, research article type, and factors that influence the prioritization process, so these 

classification schemes may be worthy. 

 

Article Elimination 

Some articles are eliminated, whose aims or contents do not match this research. The article 
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[56] is eliminated, because: 1. its publish date is 2006, too earlier than other secondary 

researches; 2. the amount of selected primary researches is only 8, not sufficient not providing 

more techniques than article [7]; 3. We need a journal article but it is not. The article [59] is 

eliminated, because its aim more concerns the “reprioritization” on massive market, instead of 

“prioritization” in our aim. Besides, though the article [53] explore 59 techniques’ support for 

the prioritized aspect (technical, business and client aspects), the primary research of these 59 

techniques is not presented for reference and therefore it is eliminated. 

 

3. Synthesize the literature 

As above comparison, we choose the article [7] and list the procedure of all its 49 techniques 

by its primary articles to describe these 49 techniques. The synthesis is conducted as the 

following: 

1. We compare all techniques listed in article [7] with other selected articles [27] [52] [54] [55] 

and find the article [7] includes all techniques including techniques in other selected articles. 

2. The article [7] does not list all procedures of all 49 techniques, so we review its selected 

primary articles to extract the technique procedure.  

3. Primary articles of some technique cannot be accessed or duplicated. In the appendix table 

23 Synthesized Procedures of Academic Techniques, the technique 41 and 44 is same and both 

from the same primary research, so both are combined. The primary article of technique 20, 25, 

39 cannot be accessed or cannot describe the procedure definitely, so are ignored. 

4. Based on the technique procedure, the technique is classified into 3 categories: “stakeholder 

opinion”, “single/group”, “weight”. This simple classification scheme can in an ancillary way 

help the reader and researcher more conveniently and correctly find which academic technique 

fit the interviewee’s case. The definition of per category is presented in the RQ1.1 table of 

section 4.3.1 below. 

 

4.1.2 RQ1.1 Procedures of Academic Techniques 

The literature review studies the research question 1.1 “What requirement prioritization 

techniques are available in research literature?”. The result is the procedure of requirement 

prioritization technique from literature review, which is presented in the table 23 Synthesized 

Procedures of Academic Techniques in appendix, where 49 techniques from 37 primary articles 

are studied. The data form is as the below table 7. The list of techniques started with the one 

from Achimugu [7] and where we extended it with techniques from all the other literature 

reviews. 

 

Table 7: Data Form of Academic Procedure Synthesis (corresponding to table 23 in appendix) 

Data Item Value Definition 

No. [Integer] the technique number 

Method Name of the requirement prioritization method + [s+Integer] the 

primary article of this technique. 

Procedure The procedure of requirement prioritization method in the primary 

articles from literature review. 

Stakeholder 

Opinion 

If the prioritization technique fully relies on the “stakeholder’s willing” 

as a procedure to estimate the requirement priority, it will be Y(YES). 
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Otherwise, it will be N(No). 

Individual/Group Whether the technique ranks the requirement one by one (single) or in 

group of requirements ranking together, like a level or classification 

(group). 

Weight If the technique sets a value as the priority level or value on 

requirement, it will be Y(YES). Otherwise, it will be N(No). 

 

 

4.2 Interview Study 

4.2.1 Sampling 

We contact these interviewees mainly by remote Internet-based interview [25] on social-

network (audio calling or instant message by WeChat) and some face-to-face. The transcript 

data of interview is stored in the appendix. Because of the time schedule conflict, it fails to get 

the answer of interview 9, 11 and 13 in the second-time interview. Therefore, there are totally 

11 interviews finally presented and studied in this research. 

 

Below is table 2 sampling background. It presents the interviewee’s company name, main 

project of company business, job experience year and contact methods. Among them, the 3rd 

column, Main project of Company Business, identifies the relative project context. The 

interviewee’s context in some their comments are included by some thematic codes (like B-41, 

B-42, C-40) or are separately discussed in section 5 discussion. 

 

Table 2: Sampling Background 

Interview 

ID 

Company 

Name 

Main Project 

of Company 

Business 

Job Experience 

Year 

Contact 

Method 

(1st 

interview) 

Contact 

Method 

(2nd 

intervie

w) 

Interview 1 Zhejiang Public 

Information 

Industry Co., Ltd. 

Information 

Technology 

Software R&D, 

System 

Integration, IT 

Support Services 

Java 

Development 

Engineer 

6 Social-

Network 

Social-

Network 

Interview 2 HuaWei Telecom/IT 

service, equipment 

& device 

Senior 

Engineer 

5 Social-

Network 

Social-

Network 

Interview 3 Xiamen Meitu 

Technology Co., 

Ltd. 

Automatic beauty 

and intelligent 

beauty 

Image 

Algorithm 

Engineer 

2 Face to face Social-

Network 
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Interview 4 Sydostpressarna 

Printing factory 

Print newspapers Senior 

Software 

Engineer 

2 Face to face Social-

Network 

Interview 5 Hangzhou QiYi 

technology Co., 

Ltd. 

Taxi service CEO 2 Social-

Network 

Social-

Network 

Interview 6 China Telecom Telecom service & 

infrastructure 

Project 

Manager 

20 Face to face Social-

Network 

Interview 7 Netease Game&Internet 

Service 

Product 

Manager 

1 Social-

Network 

Social-

Network 

Interview 8 Haier Electric service & 

equipment 

Java Developer 2 Social-

Network 

Social-

Network 

Interview 9 (Name is 

privacy) 

Net browser and 

internet service. 

Product 

Manager 

1 Social-

Network 

Social-

Network 

Interview 10 Inspur Group IT service & server 

equipment 

Product 

Manager 

2 Social-

Network 

Social-

Network 

Interview 11 Chaitin Tech IT security Security 

Developer 

3 Social-

Network 

Social-

Network 

Interview 12 State Street 

Corporation 

Financial services Frontend 

Developer 

2 Social-

Network 

Social-

Network 

Interview 13 Haier Electric service & 

equipment 

Product 

Manager 

3 Social-

Network 

Social-

Network 

Interview 14 Dice Online ticket sale Mobile Web 

Full Stack 

Developer 

4 Social-

Network 

Social-

Network 

 

 

4.2.2 Record of Interview Conduct 

Here, the record of interview conduct is described mainly by the pilot of question design. 

 

Motivation of Question Design 

Chiefly, the question must be proposed corresponding to the research question. Secondly, the 

question words must be polished with piloting and the understanding from literature review 

[25]. Specifically, the interview question should be definite but not too detailed in case of 

limiting interviewee’s thinking. Meanwhile, questions also need some restriction terms based 

on the knowledge from other studies, like “priority calculation”. Otherwise, the interviewee 
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may think into deviation. Questions of same type need to be merged in case of being verbose. 

As well, the question cannot be ambiguous, or the interviewee cannot understand the question. 

 

First Interview 

Table 3: Pilot 1st Interview Question 

Interview 

Question No. 

Question 

1 What is the model/method you use when doing requirement 

prioritization? Please describe its using process.  

2 What requirement prioritization method/model have ever you referred to 

from book, article or research article? How do you tailor and apply it into 

your used method/model? 

 

The 1st interview studies the RQ1.2. After the 1st interview (interviewee 1), we find most 

requirement prioritization method provides some algorithm to calculate the priority value for 

sequencing the requirement items. However, the 1st question cannot notify the interviewee to 

definitely describe the priority calculation in his requirement prioritization technique. So, we 

add another question as the 3rd as following: 

2.Does your method give priority value to per requirement item, or in other words, grade the 

importance of priority? If so, how does your method calculate the priority value for requirement 

sequence? If not, why not use the priority value to calculate the requirement sequence? 

The final question paper is as the following and we use it to interview the remained people. 

 

Table 4: Final 1st Interview Question 

Interview 

Question No. 

Question Corresponding 

Research 

Question  

1 What is the model/method you use when doing 

requirement prioritization? Please describe how to apply 

it.  

RQ1.2 

2 Does your method give priority value to per requirement 

item, or in other words, grade the importance of priority? 

If so, how does your method calculate the priority value 

for requirement sequence? If not, why not use the priority 

value to calculate the requirement sequence? 

RQ1.2 

3 What requirement prioritization method/model have ever 

you referred to from book, article or research article? How 

do you tailor and apply it into your used method/model? 

RQ1.2 
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Second Interview 

The second interview aims to study research questions 2, 3, and 4 based on the common 

practiced technique studied in RQ1. Specifically, the RQ1.3 discuss the academic and 

practitioner’s method to choose the recommended technique that best fits the interviewee’s case. 

Then the 2nd interview introduces this recommended technique to the interviewee in 1st 

interview to collect the question answer. 

 

Table 5: Pilot 2nd Interview Question 

Interview 

Question No. 

Question Corresponding 

Research 

Question 

1 Do you like to try the academic technique similar to your 

method? If you like it, do you think how this academic 

technique can help your prioritization? (If not, why do you 

dislike towards these techniques? Or jump to question2) 

RQ2 

2 If you try to practice these common academic techniques, 

what challenge do you perceive for the technique 

adoption? 

RQ3 

3 What do you think is required in order to adopt these 

currently not used practices? 

RQ4 

 

The pilot question is piloted with the peer and we find some problems: firstly, the question in 

initial version is too long for the interviewee’s understanding; secondly, the question 1 cannot 

correspond to the sub research question in RQ2; thirdly, the description of question is not 

definite enough. The final version below improves the above issue. 

 

Table 6: Final 2nd Interview Question 

Interview 

Question No. 

Question Corresponding 

Research 

Question 

- Introduction: Based on your current practices, we think 

that the following method from academia can help you 

improve your prioritization practices by {specific reason 

why you suggest the method}. The method is {method} 

and it works like {description of method}. 

- 

1 Have you heard about this method before? - 

2 Do you think it will improve your current way of working? 

In what way? (If not, why?) 

RQ2.1 
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3 Are there any particular benefits you see in the suggested 

method? 

RQ2.1 

4 Are there any particular challenges you see in the 

suggested method? 

RQ2.2 

5 If you were to try this method in your company, what 

changes would you need to do in your current practices? 

RQ4 

6 Are there any particular challenges with respect to 

adapting your current practices to also include the whole 

or parts of the suggested method? 

RQ3 

 

4.2.3 Example Process of Thematic Analysis 

The result of RQ1.2, RQ2, RQ3 and RQ4 by both times interviews is all analyzed by thematic 

analysis in the same way. RQ1.2 only get analyzed by the phase of thematic coding. An example 

of thematic coding in thematic analysis is as the following screenshot and more please see 

appendix “Transcript and Coding”. The theme of codes, developed by thematic analysis, is 

presented in the result of section 4, involving table 11, 13, 15, 17. 

 

Figure 3: Coding Example (from appendix, table “1st Interview Transcript and Coding”) 

 
 

4.2.4 RQ1.2 Procedures of Practitioners’ Techniques 

The 1st time interview studies the research question 1.2 “What is the requirement prioritization 

technique practiced by practitioners?”. The result is the procedure of requirement prioritization 

technique practiced by the practitioner in 1st time interview. The result is presented in the table 

18 Practitioners’ Techniques, in appendix, whose data form is as the below table 8. The process 

of coding is presented in coding tables of appendix “1st Interview Transcript and Coding”. 

 

Table 8: Data Form of Practitioners’ Techniques (corresponding to table 18 in appendix 1st 
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Interview Codes) 

Data Item Value Definition 

Interview ID [Integer] The interview number 

Execution 

procedure 

The procedure of requirement prioritization method currently used by 

interviewee, collected by the question 1 in 1st time interview. 

Priority 

Calculation 

The more detailed interviewee’s description on the procedure of 

requirement prioritization method currently used by interviewee, collected 

by the question 1 or 2 in 1st time interview. 

Academic 

Reference 

Tailor 

The academic method that the prioritization technique currently used by 

practitioner refers to, collected by the question 3 in 1st time interview. 

 

4.2.5 RQ2&3&4 General Discussion on Interview’s Reaction 

The interviewee’s answer towards RQ2, RQ3, and RQ4 are concluded in appendix “General 

Discussion on Interview’s Reaction”. Based on the 2nd time interview transcript, per 

interviewee’s attitudes towards the recommended academic technique are concluded into 3 

sections of per “Interview’s Reaction”: 1. interview question 2&3 are in the 1st paragraph 

starting with “This method would be good to”; 2. interview question 4&6 are in the 2nd 

paragraph starting with “The challenges in this method”; 3. interview question 5 are in the 2nd 

paragraph starting with “In order to try this method in the interviewee's company they would 

have to”. The relation of interviewee and the recommended prioritization technique please see 

table 9. 

 

4.3 RQ1 Common Practice 

4.3.1 RQ1.3 Find Common Practice 

RQ1.3 What academia technique does the practitioner’s technique resemble? 

This sub-question analyzes and discusses the RQ1 by the comparison on results from RQ1.1 

and RQ1.2 (the detailed analysis is reported below). It finds the requirement prioritization 

technique that most fits the interviewee’s working case. 

 

Common Practice 

As below discussion of RQ1.1 & RQ1.2 in section 5.1, it can be seen that the RQ1 is worth to 

be studied and the studying needs to choose recommended techniques for practitioner. 

Meanwhile, conduct procedures has more impact on the practitioner’s adoption of requirement 

technique, so the academic technique with similar procedures to practitioner’s used technique 

is easier to be adopted and match the practitioner’s case. Thus, the academic technique with 

similar procedures can be the recommended technique (regarded as “common practice”). 

Therefore, we design the RQ1.3 to find the recommended technique so as to study the RQ1, 

and so as to study the RQ2, RQ3 and RQ4. 

 

Classification of Academic Techniques 

We also use a simple classification on academic techniques in the literature review 

(“stakeholder opinion”, “single/group”, “weight”, see table 7 in section 4.1.2). It can have an 
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ancillary effect to assist the reader and researcher in more conveniently and correctly matching 

the technique procedures between academic and practitioner’s used techniques. 

 

Support 2nd Interview 

As above, we can conduct the 2nd time interview by recommending 1 to 3 academic 

prioritization techniques. These recommended academic techniques are introduced to the 

practitioner mainly by briefly presenting the technique procedure in dialogue and writing. 

Further, this way can explore the practitioner’s perspective on the academic technique, 

regarding “the conduct procedure to organize the whole process of requirement prioritization” 

and “the usage practicality of the priority algorithm in technique”.  

 

Analysis of Recommended Academic Technique 

This section presents the discussion to choose the recommended technique based on the result 

of RQ1.1 and RQ1.2. The result listing the recommended academic technique is presented in 

section 4.3.2. The “current practice description” presents the procedure of prioritization 

technique currently used by the interviewee in 1st time interview (table 18 in appendix). The 

“comparison discussion” further concludes the character of procedures of interviewee’s used 

techniques, and then by comparing the procedure of both interviewee’s in 1st interview and 

academic techniques in literature review ( table 23 in appendix), chooses the recommended 

academic technique with procedures similar to the practitioner’s technique according to the 

result of literature review. 

 

1) Interview 1 

Current Practice Description 

First, consider the priority factor, 1. whether the objectives, 2. whether the urgent need to 

address, 3. the size of the value of influence, 4. cost estimates. 

Second is the scoring of each factor of requirements, based on three aspects of importance / 

urgency / ease. It may be a 5-point, 10-point or 100-point scale. Then add up to get the final 

total score, and prioritize based on the total score. 

Comparison Discussion 

The critical characteristics of this interviewees the current way of working are that 

- they use multiple perspectives (objectives, urgency, value, cost) 

- they sum up the different perspectives into one final score, all perspectives have equal weight 

  

Two techniques with may help improve this company are: 

- Technique 10 Cost-value approach [s14]: This technique supports multiple perspectives, and 

presents them in a graph so that you can consider two perspectives at the time. This technique 

also suggests to use AHP, but the graph can be used with any underlying prioritization technique. 

- Technique 26 Numerical assignment [s6]: Numerical assignment is based on grouping 

requirements into different categories, viz. high, medium, and low. 

 

2) Interview 2 

Current Practice Description 

1. First establish an inter-departmental team 
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2. Enter the requirements and communicate effectively. The priority of requirements is 

generally judged according to the urgency of requirement, and the requirement put forward by 

important customers will generally be listed as urgent requirement. 

3. Monitor and evaluate through the management team, 

4. Determine the customer's needs, form a product requirement specification, and prioritize the 

requirement based on the requirements specification. 

 

Comparison Discussion 

The critical characteristics of this interviewees current way of working are that 

- they use one perspective: Urgency of requirement. 

- the important customer’s requirement has high priority. 

- they form a product requirement specification. 

- the team members are come from different department. 

 

Three techniques may help improve this company are: 

- Technique 3 Benefit and Cost prediction [s11]: This technique support requirement 

specification, determine the relative importance based on cost and benefit, and finally visualize 

the priority requirements.  

- Technique 22 MosCow [s20]: This technique would help the company to form product 

requirement specification. It classifies the requirement into four groups: Must have, Should 

have, Could have, Won’t have. 

- Technique 29 Planning Game [s7]: This approach supports the consideration of requirements 

with the customer and the selection of which story to build based on available time and expert 

estimates. It also suggests putting requirements into multiple stories and performing an effort 

analysis on the story. 

 

3) Interview 3 

Current Practice Description 

1. Communicate with customers to understand and determine requirements. 

2. The requirement priority is generally sorted by customer definition. 

3. Update the list of requirements with the customer each week. 

 

Comparison Discussion 

The critical characteristics of this interviewees current way of working are that 

- the requirements are based on the customer’s opinion. 

- the list of requirements prioritization will update regularly (once a week). 

 

Two techniques may help improve this company are: 

- Technique 29 Planning Game [s7]: This approach supports the consideration of requirements 

with the customer and the selection of which story to build based on available time and expert 

estimates. It also suggests putting requirements into multiple stories and performing an effort 

analysis on the story. 

- Technique 31 Quality functional deployment (QFD) [s26]: This approach could help the 

company to update the list of requirements through analysis the customer’s expectation and the 
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characteristics of competitive products 

 

4) Interview 4 

Current Practice Description 

The requirements are generally divided into several large chunks, and the requirements in each 

chunk are sorted. According to functional and non-functional requirements, functional 

requirements are ahead and non-functional requirements are behind. 

Distinguish based on the importance/dependency relationship of the requirements. It usually 

starts with the most basic needs. 

 

Comparison Discussion 

The critical characteristics of this interviewees current way of working is that 

- they use double perspective(importance/dependency). 

- they divide the requirements into several groups. 

- functional requirement is higher than the non-functional requirement 

 

Two technique may help improve this company are: 

- Technique 33 Rank based on product prediction [s27]: This approach support organizing the 

list according to dependencies and baseline items. It also let coworkers score each item. Making 

overall score graph could give staff an intuitive understanding. 

-Technique 40 $100 Allocation [s32]: This approach may help company to list requirement in 

each chunk. It supports thinking how much of the money to spend on each idea then make a 

final order ranking. It could avoid disputes or disagreement between stakeholders about certain 

needs. 

 

5) Interview 5 

Current Practice Description 

1. Study and think about the main functions of competitive products, business processes and 

information layout, as well as some pain points of online and real-time passengers traveling in 

the wind, and refine the most essential needs of users from user opinions, and need 

improvement. 

2. Understand user core issues and solutions, and prioritize daily needs through brainstorming 

and meetings. 

 

Comparison Discussion 

The critical characteristics of this interviewees current way of working are that 

- they analyze information on competitive products in the market 

- they understand the customer's ideas (basic needs, core issues) 

- they prioritize through brainstorming and meetings 

 

One technique may help improve this company are: 

- Technique 18 Kano model [s37]: This model support analysis requirement by marketing, it 

evaluates the requirement by describing customer’s satisfaction, and sets the ratio value point 

as the requirement priority 
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6) Interview 6 

Current Practice Description 

1. The higher-level units, such as those required by the group or the national government, have 

the highest priority; 

2. For other requirements, the evaluation is based on versatility and complexity. The complexity 

is mainly the evaluation of the software development workload. 

(a) General functions, low priority processing; 

(b) Non-generic functions, that is, personalized requirements, and with high complexity, the 

lowest priority; 

(c) The General function & the low complexity or the personalized function & the high 

complexity priority are between (1) and (2). 

 

Comparison Discussion 

The critical characteristics of this interviewees’ current way of working is that 

- they use double perspectives (versatility and complexity) 

- the higher-level units have the highest priority. 

 

Two techniques may help improve this company are: 

- Technique 3 Benefit and Cost prediction [s11]: This technique support requirement 

specification, determine the relative importance based on cost and benefit, and finally visualize 

the priority requirements.  

- Technique 22 MosCow [s20]: This technique would help the company to form product 

requirement specification. It classifies the requirement into four groups: Must have, Should 

have, Could have, Won’t have. 

 

7) Interview 7 

Current Practice Description 

Relative people sort requirements and then summarizes rankings of per participant, not by 

assigning values (the interviewee thinks value weight cannot be always reasonable in a case). 

Participants may not pay attention to prioritization sometimes. 

 

Comparison Discussion 

The critical characteristics of this interviewees’ current way of working are that: 

- Rely on the stakeholders’ willing by meetings. 

- Don’t assign the number as priority value on requirements. 

 

Two techniques may help improve this interviewee’s prioritization: 

- Technique 22, MosCow [s20]: The triage of requirements can help the participant prioritize 

requirements in more structured way, which makes it easier and controllable to organize 

meeting.  

- Technique 28, ping pong ball [s25]: It can definitely compare much stakeholder’s willing by 

an interactive way, allocating ping pong ball, which makes the stakeholder’s prioritization more 

rigorous. 
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8) Interview 8 

Current Practice Description 

Based on the dependency between models, identify models that needs finishing firstly or other 

cannot be started. As the project progresses, the correlation between modules will decrease and 

customer’s satisfaction dominates priority. Customer dominates the priority without algorithm 

or value point. 

 

Comparison Discussion 

The critical characteristics of this interviewees’ current way of working are that: 

- Prioritize requirements based on the dependency of implementation sequence. 

- Customer’s satisfaction gets domination after the dependency is mitigated, with no algorithm 

or value. 

 

One technique may help improve this interviewee’s prioritization: 

- Technique 33, rank based on the product definition [s27]: This technique analyzes the 

implementation dependency and uses a simple way of priority scoring to balance the 

stakeholder’s willing, which help the practitioner deal with implementation sequence and 

conflicts of stakeholder’s wiling. 

 

9) Interview 10 

Current Practice Description 

The requirement priority is discussed by meeting with stakeholders, like project manager, 

expert and customer, mainly based on the customer importance, product value and implement 

time. The requirement could be divided into general/special requirement, or short-term 

implementation / Next-version implementation / long-term until mature technology 

implementation. The prioritization is not easy to control. Technique should be easy-using and 

accurate. 

 

Comparison Discussion 

Practice characters below are compared and discussed. 

- Prioritize requirements by meeting with various stakeholders. 

- Classify requirements into various types as prioritization. 

 

Two techniques may help improve this interviewee and both similar techniques can compare 

with the other: 

- Technique 26, numerical assignment [s6]: The technique sorts requirements into groups, 

which matches the way of various perspectives that the interview needs, and also calculates the 

trade-off of stakeholder’s priority. 

- Technique 36, RUPA (Requirement uncertainty prioritization approach) [s30]: The technique 

can aggregate the imprecise assessments of stakeholders by obtaining weight of stakeholder 

and assigning weight on stakeholders. 

- Technique 47, weighted criteria analysis [s35]: The technique assigns weight-number of 

multiple prioritization criteria and sum all criteria weights as the priority of a requirement, 
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which helps the interview balance various stakeholders’ perspectives.  

 

10) Interview 12 

Current Practice Description:  

Firstly, this technique prioritizes the requirement urgency degree based on implementation 

dependency, effort expense and time cost. Secondly, priority is briefly graded based on 

customer’s saying. Normally, bug-fix is the highest priority, while new feature and 

improvement is lower. 

 

Comparison Discussion:  

Practice characters below are compared and discussed. 

- Briefly grade customer’s willing. 

- Priority is based on various factors, especially like dependency, bug-fix and more. 

 

Two techniques may help improve this interviewee. 

- Technique 14, EVOLVE [s17]: This technique delivers the prioritization successively to 

customer in incremental iteration process, which can get more feedback and agile. Its algorithm 

concern user, effort and technical dependency, which all are interviewee’s. 

- Technique 28, Ping Pong ball [s25]: This technique can improve the trade-off among various 

factors according to stakeholders’ consensus, by allocating a fix number of ping-pong balls to 

priority dimensions on stakeholder meetings. 

 

11) Interview 14 

Current Practice Description 

Firstly, requirements are sorted into “urgency/importance” 2-dimension table based on business 

goal. Then the team holds the requirement refinement meetings and roughly estimates the 

human effort of per requirement. Priority of requirements are sorted into “high, medium, and 

high”.  

 

Comparison Discussion 

The critical characteristics of this interviewees’ current way of working are that: 

- Consider the urgency and importance by business goal. 

- Sort the priority into “high, medium and high”, not number value, which makes it easy-using. 

- Hold meeting to refine priority and estimate human effort.  

 

One technique may most help this interviewee. 

Technique 10, Cost-value [s14]: This technique can estimate the effort cost and business value 

by the matrix of requirement pair comparison, which improves the practitioner’s challenges 

regarding the priority estimation and trade-off.  

 

4.3.2 Summary of RQ1.3 Recommended Techniques 

Finally, the technique from literature review is recommended to interviewees in 2nd time 

interview as the below. The technique name, number and reference correspond to table 23 

“Procedure Synthesis of Academic Techniques” in appendix. 
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Table 9: Recommended Techniques 

Interviewee Num Recommended Technique Number, Name and Reference 

1 Technique 10 Cost-value approach [s14] 

Technique 26 Numerical assignment [s6] 

2 Technique 3 Benefit and Cost prediction [s11] 

Technique 22 MosCow [s20] 

Technique 29 Planning Game [s7] 

3 Technique 29 Planning Game [s7] 

Technique 31 Quality functional deployment (QFD) [s26] 

4 Technique 33 Rank based on prodcut prediction [s27] 

Technique 40 $100 Allocation [s32] 

5 Technique 18 Kano model [s37] 

6 Technique 3 Benefit and Cost prediction [s11] 

Technique 22 MosCow [s20] 

7 Technique 22 MosCow [s20] 

Technique 28 ping pong ball [s25] 

8 Technique 33 Rank based on prodcut prediction [s27] 

10 Technique 26 Numerical assignment [s6] 

Technique 36 Requirement uncertainty prioritization approach [s30] 

Technique 47 Weighted criteria analysis [s35] 

12 Technique 14 EVOLVE [s17] 

Technique 28 ping pong ball [s25] 

14 Technique 10 Cost-value approach [s14] 

 

 

4.4 RQ2 Experiences to Common Practices 

4.4.1 RQ2.1 Discussion of Benefits  

RQ2.1 What benefit can the recommended academic technique provide to improve the 

practitioner’s current way? 

 

Analysis 

This research question is studied by interview question 2 and 3 in 2nd time interview and the 

analysis result are presented in table 11 section 4.4.2. By thematic analysis, benefits of 

recommended technique that interviewees identify can be categorized into 12 themes. The 

illustration of themes and their development is as the following. 

 

Benefits of Recommended Techniques 

TB-1. Increase accuracy. 

The recommended technique can improve the accuracy of requirement prioritization directly or 

with some workflow procedures, involving better requirement priority specification (B-8, B-

37, B-38,), convincing stakeholders (B-5), or more conduct iterations (B-53).  
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TB-2. More standardized process for more orderly stakeholders' participation. 

The recommended technique can provide more scientific and formal workflow to more orderly 

organize the prioritization conduct. Specifically, this can avoid customer’s disturbance (B-44), 

improve better collaboration (B-48), more interactive and stricter participation (B-40, B-19). 

 

TB-3. Ensures a complete prioritization by analyzing more cases, factors or stakeholders, or 

with an algorithm. 

The recommended technique will help interviewee analyze more aspects of priority, like 

revenue (B-36)), dependency (B-41), various cases (B-42, B-43, B-47, B-55), various 

stakeholders’ opinions (B-45, B-46, B-57, B-59), source cost (B-52) and similar requirement 

comparison (B-58). 

 

TB-4. Increase the understanding of requirement. 

The recommended technique can improve the practitioner or stakeholder’s understanding on 

requirement, which supports the priority analysis and sorting.  

 

TB-5. Improve prioritization efficiency, like flexibility, adaptability or versatility. 

The recommended technique can provide many practical and economic benefits of 

prioritization efficiency by its attributes. Specifically, the benefit involves the convenience (B-

9), efficiency (B-10, B-15, B-32, B-34), adaptability in cases or iterative stages (B-13, B-50), 

more profit (B-16).  

 

TB-6. Have procedures for better team consensus. 

The recommended technique can help reach the team consensus and make decision. Specifically, 

some procedures in technique workflow bring this benefit, like multiple iterations of 

prioritization conduct (B-49) and higher interaction for participants by ping-pong ball (B-54). 

 

TB-7. Focus on customer with other stakeholders. 

The recommended technique can help the practitioner more concern the customer’s idea and 

satisfaction (including other stakeholders). 

 

TB-8. Improve communication. 

The recommended technique can add the communication mode or promote the communication 

among stakeholders. 

 

TB-9. Consider the requirement risk or change. 

The recommended technique can consider the risk and change to reduce the extra cost. 

 

TB-10. Improve quality requirement. 

The recommended technique has procedures to more concern the quality requirement to achieve 

other benefits 

 

TB-11. Compare instincts of requirement priority. 

The recommended technique can improve the intuitive estimation on priority by par comparison 
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on requirements. 

 

TB-12. Suit for new scenario/project 

The recommended technique can be applied appropriately to new project or scenario. 

 

Summary Discussion of Code Themes 

Firstly, the recommended technique can improve the prioritization analysis and its accuracy, 

with a wider range of analyzed aspects (TB-3), better workflow procedures (TB-1), or 

estimating priority instinct (TB-11). 

 

Secondly, there can be some trivial but useful benefits in recommended techniques, regarding 

the usage efficiency or flexibility (TB-5), risk control (TB-9), concerning quality requirements 

(TB-10) and new scenario suiting (TB-12). 

 

Thirdly, issues of “immediate human factor” are alleviated by the workflow procedure of 

technique conduct, which better achieves team consensus (TB-6), orderly organizing 

stakeholder’s participation (TB-2), improving stakeholders’ communication and understanding 

on requirements (TB-8, TB-4), concerning customer’s satisfaction (TB-7). 

 

4.4.2 Summary of RQ2.1 Benefit to Improve 

The 2nd time interview studies the research question 2.1 “What benefit can the recommended 

academic technique provide to improve the practitioner’s current way?”. The result from 2nd 

interview is the code and theme of benefit that the practitioner thinks on recommended 

technique. The code is presented in the table 19 Benefits of Recommended Techniques in 

appendix, whose data form is as the below table 10. The process of coding is presented in coding 

tables of appendix “2nd Interview Transcript and Coding”. 

 

Table 10: Data Form of Benefits of Recommended Techniques (corresponding to table 19 in 

appendix 2nd Interview Codes) 

Data Item Value Definition 

B-No. [B-Integer] the number of coding of benefits, collected mainly by the 

question 2&3 in 2nd time interview. 

Interview Sample Interview number and the recommended technique name. 

Code The code that interprets the transcript of interview’s words. 

 

The theme of codes is presented in the table 11 below. The theme is developed by thematic 

analysis on the code in table 19 in appendix, where the column “B-No” identifies the code under 

a theme. 

 

Table 11: Theme of Benefit Codes 

ID Theme of Benefit 

Codes 

B-No. Interview and Techniques Times of 

Interviews 

TB-1 Increase accuracy B-5, B-8, B-

21, B-33, B-

Interview1 “A Cost-Value 

Approach” 

6 
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37, B-38, B-

53 

Interview2 “MosCow” 

Interview2 “Benefit and Cost 

prediction” 

Interview3 “Planning Game” 

Interview5 “Kano model” 

Interview6 “MosCow” 

Interview12 “Ping Pong 

Ball” 

TB-2 More standardized 

process for more 

orderly 

stakeholders’ 

participation. 

B-19, B-30, 

B-40, B-44, 

B-48 

Interview3 “QFD” 

Interview4 “Rank based on 

product definition” 

Interview7“MosCow”+“Ping 

Pong Ball" 

Interview8 “Rank Based on 

Product Definition” 

Interview12 

“EVOLVE”+“Ping Pong 

Ball” 

5 

TB-3 Ensures a complete 

prioritization by 

analyzing more 

cases, factors or 

stakeholders, or 

with an algorithm. 

B-36, B-41, 

B-42, B-43, 

B-45, B-46, 

B-47, B-52, 

B-55, B-57, 

B-58, B-59 

Interview6 “Benefit and Cost 

prediction” 

Interview8 “Rank Based on 

Product Definition” 

Interview10 “Numerical 

Assignment” 

Interview10 “Requirement 

Uncertainty Prioritization 

Approach” 

Interview10 “Weighted 

Criteria Analysis” 

Interview12 “EVOLVE” 

Interview12 “Ping Pong 

Ball” 

Interview14 “Cost-value” 

5 

TB-4 Increase the 

understanding of 

requirement 

B-3, B-23, B-

26, B-31, B-

39 

Interview1 “Numerical 

Assignment” 

Interview4 “Rank based on 

product definition” 

Interview4 “$100” 

Interview5 “Kano model” 

Interview6 “MosCow” 

4 

TB-5 Improve 

prioritization 

efficiency, like 

flexibility, 

B-9, B-10, B-

13, B-15, B-

16, B-32, B-

34, B-35, B-

Interview2 “Planning Game” 

Interview2 “MosCow” 

Interview2 “Benefit and Cost 

prediction” 

4 
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adaptability or 

versatility. 

50 Interview5 “Kano model” 

Interview6 “Benefit and Cost 

prediction” 

Interview12 “EVOLVE” 

TB-6 Have procedures 

for better team 

consensus 

B-4, B-24, B-

27, B-49, B-

54 

Interview1 “Numerical 

Assignment” 

Interview4 “$100” 

Interview12 “EVOLVE” + 

“Ping Pong Ball” 

Interview12 “Ping Pong 

Ball” 

3 

TB-7 Focus on customer 

with other 

stakeholders 

B-7, B-11, B-

12, B-18, B-

20, B-28 

Interview2 “Planning Game” 

Interview3 “QFD” 

Interview3 “Planning Game” 

Interview4 “Rank based on 

product definition” 

3 

TB-8 Improve 

communication 

B-6, B-25, B-

29 

Interview2 “Planning Game” 

Interview4 “$100” 

Interview4 “Rank based on 

product definition” 

2 

TB-9 Consider the 

requirement risk or 

change. 

B-14, B-22 Interview2 “Benefit and Cost 

prediction” 

Interview3 “QFD” 

2 

TB-10 Improve quality 

requirement 

B-17,  Interview3 “QFD” 1 

TB-11 Compare instincts 

of requirement 

priority 

B-56 Interview14 “Cost-value” 1 

TB-12 Suit for new 

scenario/project 

B-1, B-2 Interview1 “A Cost-Value 

Approach” 

1 

 

4.4.3 RQ2.2 Foreseen Challenges 

RQ2.2 What challenge can the practitioner generally foresee on this recommended technique? 

 

Analysis 

This research question is studied by interview question 4 in 2nd time interview and the analysis 

result are presented in table 13 section 4.4.2. By thematic analysis, challenges of recommended 

technique that interviewees identify can be categorized into 8 themes. The illustration of themes 

and their development is as the following. 

 

Challenges of Recommended Techniques 

TC-1. Analysis procedures cannot suit all scenario, factor, information.  

The recommended technique cannot analyze enough aspects related to requirements under 

various cases, specifically like various stakeholders (C-1), scenarios (C-14), factors (C-18, C-
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23), requirement categories (C-26) or time schedule (C-37). Moreover, there are some 

unexpected cases during prioritization, such as adoption not integrated into old projects but 

only for new (C-2), adoption effect not confirmable (C-6, C-13), sorting equal scores of 

priorities (C-38). 

 

TC-2. Requirement changed uncertainly. 

The requirement prioritization gets changed or delayed because of the prioritization technique 

design or unexpected incident, such as requirement category in technique cannot catch the 

project condition (C-27, interview 7), or the requirement value is affected by customer (C-40, 

interview 14). 

 

TC-3. Adoption increases extra time or effort cost. 

The adoption of recommended academic technique needs extra cost, especially time and effort, 

which aggravates the resource shortage. Some interviewees identify the extra adoption cost 

needs software automation of technique (C-33, interview 10), or more happens in the early 

stage (C-39, interview 14).  

 

TC-4. Technique cannot be adopted by factors of stakeholders’ support. 

Some recommended techniques cannot be adopted by stakeholder because of the technical 

complexity (C-5), higher skillful personnel (C-16) or team unwillingness (C-31). 

 

TC-5. Stakeholders’ perspectives to requirements’ understanding are unique or vague. 

If adopt the recommended technique, the requirement cannot be understood clearly, integrally 

or sufficiently (C-7, C-20, C-29), or specified definitely, integrally or certainly (C-4, C-9). 

 

TC-6. Technique conduct needs to deal more with its procedures, like time, details or priority 

criteria. 

The adoption of recommended technique induces unexpected new issues in some procedures 

to be handled for its successful conduct, such as more detailed analysis on requirements (C-24), 

conflicts of customer’s time (C-30), defining the criteria of priority score (C-35), determining 

the moment to start an iteration (C-36). 

 

TC-7. Analysis or data collection may generate error. 

Many unexpected faults occur in some workflow procedures of recommended technique. 

Specifically, the questionnaire in technique workflow cannot be answered or designed 

completely (C-21, C-22),  

 

TC-8. No matter what technique is used, participants will not pay attention to it. 

The unwillingness of team to be devoted in the prioritization work is very strong and always 

not serious on the recommended technique conduct (C-28, interview 7). 

 

Summary Discussion of Code Themes 

Firstly, the adoption of new technique also induces some new problems, which hampers itself, 

involving the extra cost (TC-3), unexpected issues or faults in procedure handling (TC-6, TC-
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7). 

 

Secondly, the immediate human factor hampers the adoption and conduct of requirement 

prioritization technique, regarding the personnel support on willingness or technical complexity 

(TC-4), always reluctant participation (TC-8), disordered stakeholders’ perspective on 

requirements (TC-5). 

 

Thirdly, priority factors and their changes in real world is too wild to be prioritized by 

requirement technique. Specifically, accident or outdated technique design induce change (TC-

2) or priority analysis cannot cover enough various aspects (TC-1). 

 

4.4.4 Summary of RQ2.2 Foreseen Challenges 

The 2nd time interview studies the research question 2.2 “What challenge can the practitioner 

generally foresee on this recommended technique?”. The result from 2nd interview is the code 

and theme of challenges that the practitioner thinks on recommended technique. The code is 

presented in the table 20 Foreseen Challenges of Recommended Techniques, in appendix, 

whose data form is as the below table 12. The process of coding is presented in coding tables 

of appendix “2nd Interview Transcript and Coding”. 

 

Table 12: Data Form of Foreseen Challenges of Recommended Techniques (corresponding to 

table 20 in appendix 2nd Interview Codes) 

Data Item Value Definition 

C-No. [C-Integer] the number of coding of technique challenges foreseen by 

interviewee, collected mainly by the question 4 and some by question 2 

in 2nd time interview. 

Interview Sample Interview number and the recommended technique name. 

Code The code that interprets the transcript of interview’s words. 

 

The theme of codes is presented in the table 13 below. The theme is developed by thematic 

analysis on the code in table 20 in appendix, where the column “C-No” identifies the code under 

a theme.  

 

Table 13: Themes of Challenge 

ID Themes of Challenge 

Codes 

C-No. Number of techniques Times of 

Interviews 

TC-1 Analysis procedures 

cannot suit all 

scenario, factor, 

information 

C-1, C-2, C-6, 

C-13, C-14, C-

18, C-23, C-26, 

C-37, C-38 

Interview1 “Numerical 

Assignment” 

Interview2 “Benefit and 

Cost prediction” 

Interview3 “Planning 

Game” 

Interview4 “$100” 

Interview6 “Benefit and 

Cost prediction” 

7 
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Interview7 “MosCow” 

Interview12 “EVOLVE” 

Interview12 “Ping Pong 

Ball” 

TC-2 Requirement 

changed uncertainly 

C-3, C-8, C-10, 

C-11, C-15, C-

27, C-40 

Interview1 “Numerical 

Assignment” 

Interview2 “Planning 

Game” 

Interview2 “MosCow” 

Interview2 “Benefit and 

Cost prediction” 

Interview3 “Planning 

Game” 

Interview7 “MosCow” 

Interview14 “Cost-

value” 

5 

TC-3 Adoption increases 

extra time or effort 

cost 

C-12, C-17, C-

19, C-32, C-33, 

C-34, C-39 

Interview2 “Benefit and 

Cost prediction” 

Interview3 “QFD” 

Interview4 “$100” 

Interview10 “Numerical 

Assignment” 

Interview10 

“Requirement 

Uncertainty Prioritization 

Approach” 

Interview10 “Weighted 

Criteria Analysis” 

Interview14 “Cost-

value” 

5 

TC-4 Technique cannot be 

adopted by factors of 

stakeholders’ 

support.  

C-5, C-16, C-

31 

Interview1 “A Cost-value 

Approach” 

Interview2 “Planning 

Game” 

Interview3 “QFD” 

Interview8 “Rank Based 

on Product Definition” 

4 

TC-5 Stakeholders’ 

perspectives to 

requirements’ 

understanding are 

unique or vague. 

C-4, C-7, C-9, 

C-20, C-29,  

Interview1 “A Cost-value 

Approach” 

Interview2 “Planning 

Game” 

Interview4 “Rank based 

on product definition” 

Interview7 “Ping Pong 

4 
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Ball” + “MosCow” 

TC-6 Technique conduct 

needs to deal more 

with its procedures, 

like time, details or 

priority criteria 

C-24, C-30, C-

35, C-36 

Interview6 “MosCow” 

Interview8 “Rank Based 

on Product Definition” 

Interview12 “EVOLVE 

& Ping Pong Ball” 

Interview12 “EVOLVE” 

3 

TC-7 Analysis or data 

collection may 

generate error. 

C-21, C-22, C-

25 

Interview5 “Kano 

model” 

Interview6 “MosCow” 

2 

TC-8 No matter what 

technology is used, 

participants will not 

pay attention to it. 

C-28 Interview7 “Ping Pong 

Ball” 

1 

 

 

4.5 RQ3 Adoption Challenge 

4.5.1 RQ3 Adoption Challenge 

RQ3. What are the major challenges perceived by industry practitioners in adopting these 

currently not used practices? 

This research question is the main question for our overall aim. It studies the challenge that the 

practitioner identifies when intending to implement the recommended technique in his case by 

2nd time interview, introducing the procedure of recommended techniques derived in RQ1 to 

the 11 interviewees. The code of interview transcript is categorized into themes, developed by 

thematic analysis, for more structured discussion. Besides the analysis on developed themes, 

related works are also compared with our findings to identify the significance of these 

technique-adoption challenges. This discussion can be seen in section 5. 

 

Analysis 

This research question is studied by question 6 in 2nd time interview and the analysis result is 

presented in table 15 section 4.5. By thematic analysis, challenges when practitioner intends to 

adopt the recommended technique can be categorized into 6 themes. The illustration of themes 

and their development is as the following. 

 

Adoption Challenges of Recommended Techniques 

TCC-1. Changes on requirement or adoption working scenario. 

The technique adoption always encounters changes by requirement uncertainty (CC-1, CC-29, 

CC-30), delaying and exceeding (CC-6), or even changing working scenario for adoption (CC-

10). 

 

TCC-2. People have different understandings of requirements and may hamper participation. 

Stakeholders’ understanding to requirements is inconsistent (CC-3), vague (CC-5), unique (CC-
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4) and in unequal extent (CC-27, CC-28), so that the stakeholder’s participation and disputes 

should be concerned. 

 

TCC-3. Technique requires more improvement for practice. 

The design of recommended technique needs better prioritization effect (CC-19) and 

preparation on potential product progress (C-2).  

 

TCC-4. Doubt on the effect of the new approach. 

The effect of academic prioritization technique is not confirmable, inducing the stakeholder’s 

unwillingness to technique adoption. Specifically, the interviewee identifies that the benefit is 

not produced at once (CC-13), or his current way of instinct estimation is regarded better (CC-

17). 

 

TCC-5. Resource limitation on the higher cost of time, personnel or management. 

The technique adoption needs more cost and therefore aggravates the shortage of development 

resource cost. This involves the time, effort, higher skillful personnel, company operation. More 

specifically, postpone is unavoidable (C-18) and no time can be squeezed from other 

participants (C-20). 

 

TCC-6. Technique conduct needs to deal more with its procedures, like time, details or priority 

criteria. 

The adoption of recommended technique induces unexpected new issues in some procedures 

to be handled for its successful conduct, such as the conflict of requirements from questionnaire 

and competitive product analysis (CC-12), more analysis on details (CC-14) and no evaluation 

on prioritization (C-15). 

 

Summary Discussion of Code Themes 

Firstly, the immediate human factor in the adoption of requirement prioritization technique 

exists reasonably necessarily and cannot be omitted. The challenge involves the stakeholder’s 

inconsistent or insufficient understanding on requirements (TCC-2), which cannot be omitted 

to achieve consensus, or the doubt on not confirmable effect of technique adoption (TCC-4), 

which may be reasonably necessary to ensure the adoption benefit. 

 

Secondly, for a speculation, as serious resource limitation is general (TCC-5, 6 out of 11 

interviews in interview mentioned), the uncertain effect of new technique (TCC-4) and the 

change from technique adoption or requirement uncertainty (TCC-1) may aggravate the 

practitioner’s unwillingness to adopt academic prioritization techniques.  

 

Thirdly, the recommended requirement prioritization technique needs further improvement 

(TCC-3) or to handle unexpected issues in its workflow procedures (TCC-6) so as to be 

adopted in practice. 
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4.5.2 Summary of RQ3 Adoption Challenge 

The 2nd time interview studies the research question 3 “What are the major challenges 

perceived by industry practitioners in adopting these currently not used practices?”. The result 

from 2nd interview is the code and theme of challenges that the practitioner thinks on 

recommended technique. The code is presented in the table 21 Adoption Challenges of 

Recommended Techniques, in appendix, whose data form is as the below table 14. The process 

of coding is presented in coding tables of appendix “2nd Interview Transcript and Coding”. 

 

Table 14: Data Form of Adoption Challenges of Recommended Techniques (corresponding to  

table 21 in appendix 2nd Interview Codes) 

Data Item Value Definition 

CC-No. [CC-Integer] the number of codes of challenge that the interviewee will 

perceive if he intends to change his current way to implement this 

recommended method, collected mainly by the question 6 in 2nd time 

interview. 

Interview Sample Interview number and the recommended technique name. 

Code The code that interprets the transcript of interview’s words. 

 

The theme of codes is presented in the table 15 below. The theme is developed by thematic 

analysis on the code in table 21 in appendix, where the column “CC-No” identifies the code 

under a theme.  

 

Table 15: Themes of challenge of change 

ID Themes of Change 

Challenge codes 

CC-No. Number of techniques Times of 

Interviews 

TCC-1 Changes on 

requirement or 

adoption working 

scenario 

CC-1, CC-6, 

CC-10, CC-

29, CC-30 

Interview1 “Numerical 

Assignment” 

Interview2 “Benefit and 

Cost prediction” 

Interview4 “Rank based on 

product definition” 

Interview14 “Cost-value 

Approach” 

4 

TCC-2 People have different 

understandings of 

requirements and may 

hamper participation 

CC-3, CC-4, 

CC-5, CC-

27, CC-28 

Interview2 “Planning 

Game” 

Interview2 “MosCow” 

Interview5 “Kano model” 

Interview12 “Ping Pong 

Ball” 

3 

TCC-3 Technique requires 

more improvement for 

practice. 

CC-2, CC-

19 

Interview1 “A Cost-Value 

Approach” 

Interview7 “MoScow” 

2 

TCC-4 Doubt on the effect of 

the new approach 

CC-11, CC-

13, CC-17, 

Interview4 “Rank based on 

product definition” 

3 
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CC-21 Interview7 

“MoScow”+“Ping Pong 

Ball” 

Interview8 “Rank Based on 

Product Definition” 

TCC-5 Resource limitation on 

higher cost of time, 

personnel or 

management. 

CC-7, CC-8, 

CC-9, CC-

16, CC-18, 

CC-20, CC-

22, CC-23, 

CC-24, CC-

25, CC-26 

Interview2 “Benefit and 

Cost prediction” 

Interview3 “QFD” 

Interview6 “Benefit and 

Cost prediction” 

Interview7 

“MoScow”+“Ping Pong 

Ball” 

Interview10 "Numerical 

Assignment" 

Interview10 "Requirement 

Uncertainty Prioritization 

Approach" 

Interview10 "Weighted 

Criteria Analysis" 

Interview12 “EVOLVE & 

Ping Pong Ball” 

Interview12 “EVOLVE” 

6 

TCC-6 Technique conduct 

needs to deal more with 

its procedures, like 

time, details or priority 

criteria 

CC-12, C-

14, C-15 

Interview5 “Kano model” 

Interview 6 “MoScow” 

2 

 

 

4.6 RQ4 Change for Adoption 

4.6.1 RQ4 Required Change 
RQ4. What do industry practitioners think is required in order to adopt these currently not used 

practices? 

 

Analysis 

This research question is studied by interview question 5 in 2nd time interview and the analysis 

result is presented in table 17 section 4.6.2. By thematic analysis, changes that practitioners 

need to take for technique adoption can be categorized into 7 themes. The illustration of themes 

and their development is as the following. 

 

Changes to Adopt Recommended Techniques 

TG-1. Determine priority by criteria, factors or cases, like dependence, time and importance. 
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The requirement priority needs some norms of structured estimation and description for various 

practitioner’s cases, regarding category level (G-1, G-27), dependency (G-2, G-26), change (G-

9), public economy benefits (G-15), time schedule (G-19), scoring criteria (G-33). 

 

TG-2. Use mathematical methods to calculate priority scores. 

To adopt the recommended technique, it needs to quantify priority into score or then use 

rigorous algorithms to calculate the score. 

 

TG-3. Change the current working process or environment to merge the recommended method. 

The technique adoption needs the integration with the previous project states or setting more 

workflow procedures. Specifically, the integration issues involve not merging previous states 

(G-4), altering product architecture (G-6), re-planning the progress (G-12), finding the 

requirements requiring alteration (G-25). Issues of more procedures involve setting job 

departments (G-28), adding automated management (G-29, G-32), assessing the job conduct 

(G-31), changing communication mode (G-5). 

 

TG-4. Directly add partial or all of the recommended method into current method. 

The practitioner intends to adopt the recommended technique or some of its procedures into his 

currently used technique. Specifically, the recommended technique can be used with 

practitioner’s method (G-7, G-8, G-11). As well, the procedure of analysis and data collection 

in the recommended technique can be merged with changing the practitioner’s technique (G-

14, G-37). 

 

TG-5. Require high technology/skill experts or more resources. 

The adoption of new technique requires higher cost on inviting skillful personnel (G-10, G-16, 

G-36) or other resources (G-20). 

 

TG-6. Share participants’ ideas for requirement understanding and consensus. 

For adoption, the practitioner should let stakeholder more discuss and understand requirements 

during prioritization. 

 

TG-7. Change the recommended technique and merge into current participants and project 

cases. 

The recommended technique should be altered to be adopted according to practitioner’s cases. 

Specifically, the alteration involves cutting some procedures, like not using voting (G-17), not 

using ping-pong ball (G-24); or using habitual procedures, like trusting instinct (G-18), 

prioritizing requirement into groups not single (G-23); or more detailed handling, like adding 

requirement categories to different stakeholder (interview 7, G-21, G-22). 

 

Summary Discussion of Code Themes 

Firstly, the technique adoption needs to alter both the technique or cases to merge both. On the 

one hand, the technique is adapted for various cases, stakeholder participation or practitioner’s 

current method (TG-7, TG-4). On the other hand, the practitioner’s current work-setting or 

workflow also needs to be altered for new technique adoption (TG-3). 
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Secondly, various priority factors or cases should be estimated in a structured analysis to adopt 

the recommended technique (TG-1). One way is to adopt the priority scoring and algorithm 

(TG-2).  

 

Thirdly, the cost of immediate human factor increases in skill, understanding, discussion and 

consensus of stakeholder when to adopt the requirement prioritization technique (TG-5, TG-6). 

For a vivid example, interview 4 identifies “In our company, we would not let employees go to 

separate scores, but directly in the discussion, everyone will decide the Score of each 

requirement together, so that most of the disputes can be resolved directly in the discussion.” 

 

4.6.2 Summary of RQ4 Required Change 

The 2nd time interview studies the research question 4 “What do industry practitioners think is 

required in order to adopt these currently not used practices?”. The result from 2nd interview 

is the code and theme of changes that practitioners need to take for technique adoption. The 

code is presented in the table 22 Change for Adopting Recommended Technique, in appendix, 

whose data form is as the below table 22. The process of coding is presented in coding tables 

of appendix “2nd Interview Transcript and Coding”. 

 

Table 16: Data Form of Change for Adopting Recommended Technique (corresponding to table 

22 in appendix 2nd Interview Codes) 

Data Item Value Definition 

G-No. [G-Integer] the number of codes of what change the interviewee will 

take for his current way in order to implement this recommended 

method, collected mainly by the question 5 in 2nd time interview. 

Interview Sample Interview number and the recommended technique name. 

Code The code that interprets the transcript of interview’s words. 

 

The theme of codes is presented in the table 17 below. The theme is developed by thematic 

analysis on the code in table 22 in appendix, where the column “G-No” identifies the code 

under a theme.  

 

Table 17: Themes of change 

ID Themes of Change 

codes 

G-No. Number of techniques Times of 

Interviews 

TG-1 Determine priority by 

criteria, factors or 

cases, like dependence, 

time and importance. 

G-1, G-2, 

G-9, G-15, 

G-19, G-

26, G-27, 

G-33 

Interview1 “Numerical 

Assignment” 

Interview3 “Planning Game” 

Interview7 

“MoScow”+“Ping Pong 

Ball” 

Interview8 “Rank Based on 

Product Definition” 

Interview10 “Numerical 

6 
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Assignment” 

Interview12 “EVOLVE & 

Ping Pong Ball” 

TG-2 Use mathematical 

methods to calculate 

priority scores.  

G-3, G-34 Interview1 “Numerical 

Assignment” 

Interview12 “EVOLVE” 

2 

TG-3 Change the current 

working process or 

environment to merge 

the recommended 

method 

G-4, G-5, 

G-6, G-12, 

G-25, G-

28, G-29, 

G-30, G-

31, G-32. 

Interview1 “A Cost-Value 

Approach” 

Interview2 “Planning Game” 

Interview4 “$100” 

Interview10 “Numerical 

Assignment” 

Interview10 “Requirement 

Uncertainty Prioritization 

Approach” 

4 

TG-4 Directly add partial or 

all of the recommended 

method into current 

method. 

G-7, G-8, 

G-11, G-

14, G-37 

Interview2 “MosCow” 

Interview2 “Benefit and Cost 

prediction” 

Interview3 “QFD” 

Interview5 “Kano model” 

Interview8 “Rank Based on 

Product Definition” 

Interview14 “Cost-Value 

Approach” 

5 

TG-5 Require high 

technology/skill 

experts or more 

resources. 

G-10, G-

16, G-20, 

G-36,  

Interview3 “Planning Game” 

Interview6 “MosCow” 

Interview7 

“MoScow”+“Ping Pong 

Ball” 

Interview14 “Cost-Value 

Approach” 

4 

TG-6 Share participants’ 

ideas for requirement 

understanding and 

consensus. 

G-13, G-35 Interview4 “Rank based on 

product definition” 

Interview6 “Benefit and Cost 

prediction” 

Interview12 “Ping Pong 

Ball” 

3 

TG-7 Change the 

recommended 

technique and merge 

into current 

participants and project 

cases. 

G-17, G-

18, G-21, 

G-22, G-

23, G-24. 

Interview7 

“MoScow”+“Ping Pong 

Ball” 

Interview7 “MoScow” 

Interview7 “Ping Pong Ball” 

 

1 
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5 DISCUSSION 

5.1 Necessity and Feasibility to Study Common Practice 

RQ1. What are the practices common to both requirements prioritization techniques proposed 

by academia and industry use? 

Based on the result of 1st time interview on RQ1.1 and literature review on RQ1.2, the academic 

and practitioner’s prioritization technique are studied in a reasonable extent (49 academic 

techniques and 11 interviews). With the result of studying, both kinds of techniques are 

compared on their procedures, in order to find the recommended technique that matches the 

practitioner’s adoption (regarded as “common practice”) in RQ1.3. This will contribute to 

acquire practitioners’ ideas towards these recommended academic prioritization techniques and 

their adoption challenges in RQ2, 3 and 4.  

 

RQ1.1 What requirement prioritization techniques are available in research literature?  

RQ1.2 What is the requirement prioritization technique practiced by practitioners?  

 

The necessity to study the RQ1 is based on the fact discovered in RQ1.1 and 1.2 below. Hence, 

we design the RQ1.3 to study the “common practice” of RQ1, so as to support the 2nd time 

interview on RQ2, RQ3, and RQ4. 

 

Necessity to Study RQ1 by Recommended Technique 

Chiefly, for studying the practitioner’s challenge in adopting an academic requirement 

prioritization technique, it is necessary to let the practitioner understand some academic 

techniques, because based on the result of RQ1.2 (question 3 in 1st time interview), there is no 

interviewee directly using any prioritization technique from research article, except that only 

the interview 1, 7, 12 and 14 refer to some ideas informally. 

 

This condition involves which technique can be chosen and recommended. This problem also 

determines if this research topic can be continued. We decided on setting the “technique 

procedure” as the point to study the feasibility of RQ1, whose reason is discussed as the 

following. 

 

Feasibility to Study RQ1 By Procedures 

Based on the result of RQ1.1 and RQ1.2, to study the technique procedures is feasible, because 

the “conduct procedure of activities”, like organizing stakeholders or priority estimation, can 

have much impact on the practitioner’s technique adoption. 

 

Specifically, 1st time interview of RQ1.2 finds that there is no interviewee using complex 

priority calculation technique (see table 18), but spending more efforts on conduct-activities in 

prioritization workflow, like intuitive priority estimation or team consensus voting. Therefore, 
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for practitioners, there are less efforts on accurate priority calculation, and organizing the whole 

process of conducting activities in requirement prioritization workflow takes more proportion.  

 

Secondly, there is a reasonable fact: the academic technique in literature review also concerns 

the conduct procedure in requirement prioritization, which means “concerning conduct 

procedures” is not just the practitioner’s prejudice. Specifically, according to the synthesis of 

RQ1.1 (see table 23 in appendix), it can be seen that many academic techniques also much 

concern the conduct procedures involving stakeholder selection and collecting priority 

estimation, not all about mathematic calculation. Although some of these articles explore much 

on priority algorithm, there are some tools to automate the algorithm so as to save the labor cost 

of calculation, which means the priority algorithm does not take most of the technique adoption. 

 

Reason of Similar Procedures for RQ1.3 

RQ1.3 What academia technique does the practitioner’s technique resemble? 

As above discussion, we can choose the academic technique with procedures similar to the 

practitioner’s technique as the recommendation (regarded as “common practice”). According 

to the discussion of RQ1.1 and RQ1.2, it is reasonable that conduct procedures have more 

impact on the practitioner’s technique adoption, so the technique with similar procedures is 

supposed to get practitioner’s higher willingness to be adopted, and also keep the advantage of 

the practitioner’s used technique so as to match the practitioner’s working case. Then the 

“common practice” can be explored further. 

 

 

5.2 Significance Compared with Other Findings 

Because the RQ3 is the main research question for overall aim, its discussion should be 

expanded further. To identify the significance of our findings in the scope, some insights from 

related works are compared with our findings from the thematic analysis above, mainly RQ3 

as well as some RQ2 and RQ4, which ensures a comprehensive view on this scope. 

 

As our topic is the challenge of technique adoption in practice, it much relates the hypothesis 

of obstacles in technology transfer mentioned in article [41], where our topic is the specific 

subject under the background, technology transfer. Therefore, the discussion mainly evaluates 

the status of our finding with references of technology transfer, as well as some others’ 

discovered challenges. To ensure the rigor of discussion, we discuss all the hypothesis of 

technology transfer proposed in article [41] 

 

Summary 

Overall, with the discussion, we find setting the “challenge for practitioner to adopt requirement 

prioritization technique” as an independent topic is worth to be studied further. Firstly, it can 

be found that the insight of technology transfer is relevant to the adoption of prioritization 
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technique, which means this topic needs to combine the scope of technology transfer. 

 

Secondly, we find some challenges of requirement prioritization technique (from other’s 

findings) can also be the challenge of technique adoption. Therefore, these challenges should 

be alleviated separately in order to evolve adoption of requirement prioritization technique. 

 

1. Technique Adaptation for Case Diversity and Automation Trend 

The technology transfer for diverse cases is normal. To make the technique comprehensive and 

flexible simultaneously with low learning cost for adoption, conduct automation can be a trend 

for prioritization technique adoption, not just the prioritization efficiency. 

 

H1. 'The technologies developed in SE research projects are not mature enough for direct 

application but need strong customization to fit the industrial contexts.' [41] 

In the same way, there is often the practitioner’s adaptation of academic requirement 

prioritization technique to variable cases. As well, the article [10] identifies the technique 

description expected by articles cannot match the project case, so that the technique 

implementation is too diverse for company to know which one is the best.  

 

Accordingly, our findings identify the practitioner’s adaptation of technique for case, involving: 

the previous working setting (TCC-1 4-interviews, CC-10), progress improvement (TCC-3 2-

interviews), procedure handling (TCC-6 2-interviews). For a vivid example, Interview 1 said 

“When making new project requirements, with the integrity and clear description of the 

requirements, it is also necessary to add technical improvements for the possibility of product 

promotion.” 

 

As above findings, it can be seen that the technique usage tailor on diverse cases is a common 

challenge in the adoption of requirement prioritization technique. Therefore, the design of 

technique must be flexible and comprehensive enough to cater more cases. 

 

But both the more flexible and comprehensive design may increase the complexity of 

prioritization technique as well as the learning-curve in the adoption of requirement 

prioritization technique. Therefore, the software automation of requirement prioritization 

technique can also be a future trend to solve this contradiction, because the automation 

management can reduce the learning-curve [8]. For instance, in RQ4 below, the interview 10 

requires automating management to change the current working process for technique adoption 

(TG-3 4-interviews, G-29, G-32), “Add the corresponding software system, adopt the online 

electronic system management”. 

 

Therefore, the technique automation not only improve the efficiency of requirement 

prioritization, but also the practitioner’s adoption of prioritization techniques. 

 

2. Stakeholder’s Understanding and Doubt 

Stakeholder’s inconsistent and insufficient understanding on requirement or technique can also 

hamper the technique adoption, not just requirement prioritization itself.  
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During the requirement prioritization, the stakeholder’s ignorance of technology opportunity 

and insufficient understanding of requirement and domain knowledge [8] [9]. As well, this 

challenge affects the adoption of technique. Our findings identify issues of this challenge, 

involving requirement understanding (TG-2 2-interviews), doubt on adoption effect (TG-4 5-

interviews) and higher cost of skillful personnel (TG-5 4-interviews). As this challenge exists 

in both the requirement prioritization and its technique adoption, it should be alleviated.  

 

3. No Explicit Process to Guide Technique Adoption 

There should be the explicit formal process to guide the practitioner’s adoption of prioritization 

technique, involving the attribute and context of prioritization technique. 

 

H3. 'Technology transfer takes place without an explicit process.' [41] 

In terms of the requirement prioritization, there are also no explicit formal process to guide the 

practitioner’s adoption of academic technique, like criteria to choose or conduct prioritization 

techniques. For a vivid example, the interview 12 said “For the team work that has already been 

quite tight, it may bring another workload. It is more difficult for all members to reach an 

agreement. It may need an index to determine whether to choose this technique”.  

 

There are more our discovered challenges of technique adoption that needs a formal process to 

guide the adoption, involving how to adapt the technique for working scenario (TCC-1 4-

interviews), estimate the effect of adoption (TCC-4 3-interviews), and handle the procedure of 

technique conduct (TCC-6 2-interviews). 

 

Thus, to study the guidance of technique adoption process, we think the attribute and context 

of a prioritization technique, not merely accuracy, should also be researched further, which the 

article [27] mentioned something similar to, called “higher views” of the prioritization process. 

 

4. Adoption Triggered within Organization’s Own Confines 

For a speculation, the practitioner’s adoption of requirement prioritization technique can 

mainly be triggered within any-scale-organization’s own confines. 

 

H4. 'Industrial organizations gain new knowledge mainly within their own confines.' [41] 

Triggers for practitioner’s new ideas come mostly from within the organizations’ own confines, 

which is a surprising fact, given that the external knowledge has a positive impact on product 

development and innovation [41]. While at the small and medium-sized organizations, the 

triggers come more often from competitors’ ideas [41]. 

 

Although our interview did not directly investigate the practitioner’s new knowledge source, it 

still can be seen that the practitioner’s adoption of requirement prioritization technique can 

mainly be triggered within organization’s own confines, because in results of RQ1.2, there no 

interviewee directly practicing any academic article, and these interviewees do not try an 

academic technique, until we introduced one in 2nd time interview.  
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Besides, our interviewees are from diverse scale of enterprises, so in our interview the 

“organizations’ own confines” can have impact on any enterprise scale when to adopt a 

requirement prioritization technique. But how many large organizations or small, it cannot be 

certain.  

 

Discussion on Irrelevant Statements of Technology Transfer 

1. H2. 'The standard model of representing TT as a transaction of an object that occurs from a 

transferor to a transferee does not fit reality.'[41] 

The role in a normal technology transfer transaction, transferors and transferees, is dynamic for 

a stakeholder to act, but the technology transfer model normally of a transferor-and-transferee 

structure is not precise enough to capture the complexity of the interactions among participant 

role and technical object, involved in the transfer [41].  

 

The data collected by our interview cannot provide enough details to study this hypothesis. But 

studying the technology transfer model is also valuable to study the “explicit process to guide 

technique adoption” mentioned above. 

 

Firstly, our interview involves some “human factor”, like stakeholders’ knowledge (TCC-2 3-

interviews), doubt on adoption effect (TCC-4 3-interviews), or more-skillful personnel (TCC-

5 6-interviews), but these are not detailed enough to describe the correlation among the 

technical object, transferor and transferee in technology transfer model. 

 

Secondly, the role of interviewees in this interview cannot be identified, because there is no real 

usage to depict a comprehensive adoption process. For instance, it cannot be distinguished: the 

interviewee is transferor and his colleagues are transferee; or the interviewer is transferor and 

interviewee is transferee. 

 

2. H5. 'Most used transfer mediums are human-intensive.' [41] 

Human-intensive mediums, like workshop, co-working or meeting, are used much more often 

than artefact-based ones, like software system tools, but when discussing the variation factors, 

industry partners more often use guidelines, which are artefact-based and developed on purpose 

for the projects [41]. 

 

The RQ4 describes the change that the practitioner will take in order to implement the 

recommended technique in his case, but the answer cannot provide directly relevant detail to 

study this statement. Although the answer involves some transfer medium in the change to 

adopt a prioritization technique, like the priority estimation criteria (TG-1 6-interviews), 

automated management (TG-3 4-interviews), or more stakeholder’s discussion (TG-6 3-

interviews), but these evidences cannot fully illustrate when to use the human-intensive or 

artefact-based medium at most cases. 

 

3. H6. 'The motivations that drive the transfer in industry and academia are heterogenous. ' [41] 

This research cannot provide any evidence related to the motivation of technology transfer 

between industry and academia. Chiefly, the literature review does not study the motivation of 
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technology transfer in academic literature. As well, the interview does not have questions about 

the adoption motivation, though RQ2 involves some practitioner’s experiences towards 

recommended technique, not regarded as the motivation of technique adoption. 
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6 CONCLUSIONS AND FUTURE WORK 

6.1 Conclusion 

Requirement prioritization is still a significant topic, but there are few researches on the 

challenge for practitioner to adopt requirement prioritization technique. This research 

contributes to present a study process to identify these adoption challenges as an independent 

subject, as well as with a comprehensive view of practitioner’s attitudes towards our 

recommended prioritization techniques and other’s findings. 

 

This research is conducted by one literature review to describe the procedure of 49 academic 

requirement prioritization techniques for RQ1.1, one interview to depict 11-practitioners’ 

current used technique for RQ1.2, and one interview to investigate the technique recommended 

to these practitioners for RQ2, RQ3 and RQ4. The recommended technique is the technique in 

literature with procedures similar to practitioner’s used technique, which is supposed to more 

fit the practitioner’s case and willingness. This is discussed in RQ1, section 5.1. 

 

Results of RQ1 start the 2nd time interview for other questions. The RQ1 firstly finds its 

necessity to be studied by RQ1.2, where 1st time interview identifies that there is no 

interviewee’s usage of any academic technique. Hence, some academic challenges should be 

recommended to interviewees. Then RQ1.1 and RQ.12 suppose the academic technique with 

procedures similar to practitioners can get higher interviews’ possibility to be adopted, because 

they find both kinds of techniques concern the procedures. Finally, RQ1.3 finds the 

recommended techniques. 

 

RQ3 is our main question to achieve the overall goal, discovering the challenge for practitioner 

to adopt requirement prioritization technique. This question lets interviewees think they will 

use the recommended technique and then identify the adoption challenge. These challenges 

involve 3 aspects (see section 4.5.1): 1. Stakeholders’ insufficient knowledge and doubt on 

adoption; 2. Resource limitation aggravates the unwillingness to adoption-uncertainty; 3. More 

improvement and handling to adopt a requirement prioritization technique. Moreover, with 

comparison to other researches, the significance of findings in RQ3 is discussed further. It finds 

challenges of requirement prioritization technique can also be the challenge of its adoption and 

this topic needs to involve the technology transfer. 

 

RQ2 and RQ4 give a comprehensive view of this scope, which help understand the whole 

condition related to requirement prioritization technique and its adoption. RQ2 identify the 

interviewee’s initial attitudes towards the recommended technique at the first looking, 

involving the adoption benefits and problems. The RQ4 identifies the change that the 

interviewee will take when thinking to adopt the recommended technique. 

 

Overall, there are many challenges for practitioner to adopt the requirement prioritization 

technique. As an independent subject, the practitioner’s adoption of prioritization technique still 

needs to be studied further: 1. Studying this subject needs to involve the scope of technology 
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transfer; 2. Some challenges in requirement prioritization can also hamper the practitioner’s 

technique adoption and should be alleviated separately.  

 

6.2 Future Work 

Firstly, based on our research findings, a deeper study to the statement 1 and 4 in section 5.1 

can be valuable, by conducting case study. It will let the interviewee really use this technique 

or discover more details of cause-effect behind these 2 statements. This is because currently, 

the interviewee does not really use our recommended technique to further discover the adoption 

challenge. 

 

Secondly, on the other hand, statement 4 in discussion should be studied further with larger 

scale of interview. In this research, the sample scale is not hundreds and thousands to describe 

the challenge in a more representative way. 

 

Thirdly, an explicit process to guide the practitioner’s adoption of requirement prioritization 

technique under a specific case is necessary, involving which technique to choose and how to 

conduct it. This can further present attributes of requirement prioritization technique to 

practitioners, like usability, or curve of benefits. This is because our findings, like interview 12, 

and article [27], both give evidences to its necessity, whose discussion can be seen in section 

5.2. 

 

Fourthly, the automation of requirement prioritization technique is also a trend helpful to 

promote the practitioner’s technique adoption, not merely to improve the efficiency 

requirement prioritization. The discussion of study necessity can be seen in section 5.2. 
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Appendix 

1st Interview Codes 

Table 18: Practitioners’ Techniques 

Intervie

w ID 

Execution procedure Priority Calculation Academic 

Reference Tailor 

1. 1. Based on the customer's 

requirements and cost 

estimates 

2. Determine whether the 

requirements are emergent. 

3. Estimated value and 

influence. 

a. 4 factors get its score 

ranging from 1 to 5. 

b. Add up the five factors 

of the requirement, get the 

final score, prioritize the 

requirement by the total 

score. 

c. The priority should be 

reversed through your 

understanding of the needs. 

Then you can adjust the 

order slightly. 

KANO model. But 

it doesn’t suit the 

monopoly 

industries, only a 

few customers. In 

toC, requirement 

priority is more 

vital. 

2. 1. Important customer 

requirement regard as 

urgent requirements. 

2. Using own development 

processes (called the IPD 

development process). 

 

a.we conduct requirement 

analysis using the 

$APPEALS tool, which is 

used to understand 

customer needs and 

determine the product's 

position in the market 

through the IPD model. 

- 

3. 1. Communicate with 

customers, understand and 

determine requirements. 

2. Priority of requirements 

is sorted by customer 

definition 

a.The priority of general 

requirements is sorted by 

the customer definition. 

Implement the 

requirements one by one.  

- 

4. 1. According to the 

functional requirements 

and non-functional 

requirements, the 

functional requirements are 

first and the non-functional 

requirements are later. 

2. The specific ordering is 

a.Make a sort of order list 

and make a rank for 

requirements(rank1-

rank5). 

b.Judge based on 

individual subjective 

experience. 

c.Divide requirements into 

- 
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based on the importance of 

the requirements and is 

divided by the dependency 

relationship. 

several chunks, such as 

basic requirement, and then 

sort each requirement into 

the chunks. 

5. Prioritize based on major or 

secondary features of the 

product 

a.Referencing to “DiDi”, 

What are the daily 

operations, as the main 

requirement.The rest are 

secondary needs. 

- 

6. 1.  the superior unit, such 

as a group or national 

government department, 

proposed requirement has 

the highest priority; 

2. For other requirements, 

from the generality and 

complexity of the 

assessment, the complexity 

is mainly assessed by the 

software development 

workload. 

(1) Priority of general-

purpose functions and 

complexity; 

(2) Non-generic features, 

personalized needs, and 

high complexity, with the 

lowest priority. 

a.Function point method: 

estimate according to the 

function number and 

technical influence factor 

of the software, and 

measure the software scale 

based on the user 

requirement perspective. 

b.Code method: Estimate 

the number of lines of 

source code of software 

products, which is related 

to development language, 

and used for internal 

accounting of 

manufacturers. 

c.Analogy: Estimate 

workload through 

comparison between new 

projects and historical 

projects, reasoning based 

on historical cases. 

d.Expert Judgment 

Method: Quantitative 

assessment based on expert 

scoring, relying on 

subjective experience of 

experts. 

- 

7. 1. Relative people sorts the 

requirements. 

2. Summarize the rankings 

a.It is rare to assign values 

to requirements, which are 

usually sorted directly. 

Rarely use 

academic method 

in practical work, 
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and eliminate the final 

result through 

communication. 

 

even I know the 

100-dollar method. 

8. 1.Based on the dependency 

between models, identify 

models that needs finishing 

firstly or other cannot be 

started. 

2. As the project 

progresses, the correlation 

between modules will 

decrease. The project is 

mainly based on 

customer’s satisfaction. 

a.No algorithm or value 

point. Customer dominates 

the priority. 

- 

9. 1.Hold meeting with all 

stakeholder to get their 

detailed requirement 

description. 

2.Plan poker: per 

stakeholder show a num as 

priority value. 

3.Show the number and 

discuss for team 

satisfaction. 

4.Get consensus and 

arrange the sprint backlog 

by requirement priority. 

a.Ask each of stakeholder 

to show his value 

(0,1,2,3...) 

b.Through the meeting to 

discuss and figure out the 

value satisfy everyone. 

c. Start the job from bigger 

value to smaller value. 

- 

10. The requirements are 

prioritized by Project 

management, technology 

principal, product 

management and customer 

representative meeting 

together and discussing. 

a.The prioritization 

ranking is based on the 

customer importance, 

Product value and 

implement time, the 

requirement could be 

divided into 

general/special 

requirement, or short-term 

implementation / Next-

version implementation / 

long-term until mature 

technology 

- 
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implementation  

11. 1. Evaluated by four 

ranking level, consisting of 

urgent level/important 

level/not urgent level/not 

important level. 

2. Concerned whether the 

development cycle and 

development employees 

are enough. 

3. Give priority to the 

requirement of the 

company's important 

bidding projects and 

company's key customer. 

a.Consisting of urgent 

level/important level/not 

urgent level/not important 

level. 

 

- 

12. 1.After requirement sent 

from customer, we 

prioritize the requirement 

by degree of importance or 

urgency, such as 

requirement needs to done 

ahead or other cannot start. 

2.Mix small requirement of 

low effort expense into 

high priority requirement. 

3.Consider how long to 

finish this requirement. 

4.Potential dependency: 

whether the requirement 

only can start after another 

requirement finished. 

a.Briefly grade priority 

based on customer’s 

saying. Normally, bug fix 

is the highest priority, 

while new feature and 

improvement is lower. 

Agile management, 

and our 

requirement 

prioritization 

method is from 

Agile 

development. But it 

needs a dedicated 

requirements 

analyst. 

13. 1. The degree of 

importance (1>2>3) 

2. The degree of  urgency 

(1>2>3) 

3. The degree of Difficulty 

(1<2<3); 

4. The degree of Cost (time 

required*days 

*personal*number of 

people); value (1>2>3). 

a.The important 

degree(1>2>3) ， urgency 

(1>2>3), Difficulty 

(1<2<3), Cost (Time/days 

* staff input/Number of 

people), value (1>2>3).  

Give importance, urgency 

to score 1-3, 1 is the most 

important; while the degree 

of difficulty from 1-3, 3 is 

"Inspired: How To 

Create Products 

Customers Love", 

the value generated 

from REs should be 

considered into 

assessment 

meeting. 



 

79 

                                           

5. Disagreement 

requirement will be 

negotiated by the team. 

 

the most difficult. 

14. 1.Develop a 

(urgent/important) two-

dimensional table based on 

business goals 

2.After the requirements 

are usually obtained, a 

requirement refinement 

session is performed with 

the product team. 

3.Set the human resources 

required for each 

requirement. 

4. Set up the required 

human resources for each 

requirement, and generally 

give each requirement 

effort. 

a.Divide requirements into 

3 level: high, medium, low. 

The urgent and 

important 2D 

charts is learn from 

the articles. 
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2nd Interview Codes 

Table 19: Benefits of Recommended Techniques 

B-No. Interview Sample Code 

B-1 Interview1 “A Cost-Value Approach” Suit the new scenario. 

B-2 Interview1 “A Cost-Value Approach” Help overall analysis to suit new 

projects. 

B-3 Interview1 “Numerical Assignment” Improve understanding. 

B-4 Interview1 “Numerical Assignment” Reach consensus. 

B-5 Interview1 “A Cost-Value Approach” High accuracy of data to convince 

stakeholders. 

B-6 Interview2 “Planning Game” Increase communication mode 

B-7 Interview2 “Planning Game” Focusing on customer’s idea 

B-8 Interview2 “MosCow” Improve the priority description. 

B-9 Interview2 “Planning Game” Improve convenience 

B-10 Interview2 “Planning Game” Improve efficiency 

B-11 Interview2 “Planning Game” Coverage stakeholder’s concerns 

B-12 Interview2 “Planning Game” Focusing on customer’s idea 

B-13 Interview2 “MosCow” High adaptable 

B-14 Interview2 “Benefit and Cost 

prediction” 

Control risk 

B-15 Interview2 “Benefit and Cost 

prediction” 

Improve efficiency 

B-16 Interview2 “Benefit and Cost 

prediction” 

Improve profit 

B-17 Interview3 “QFD” Improve quality requirement 

B-18 Interview3 “QFD” Improve customer’s satisfaction 

B-19 Interview3 “QFD” Be stricter to themselves. 

B-20 Interview3 “Planning Game” Consider customer and experts’ time and 

suggestion 

B-21 Interview3 “Planning Game” Increase the accuracy 

B-22 Interview3 “QFD” Reduce subsequent change and cost 

B-23 Interview4 “Rank based on product 

definition” 

Employee has a clear understanding of 

requirements 

B-24 Interview4 “$100” Help people make decision 

B-25 Interview4 “$100” Discuss with each other 

B-26 Interview4 “$100” Understand other’s requirement 

B-27 Interview4 “$100” Reach a consensus 

B-28 Interview4 “Rank based on product 

definition” 

More conform with customer 

satisfaction 

B-29 Interview4 “Rank based on product 

definition” 

Transparent communication 

B-30 Interview4 “Rank based on product The ordering of requirements to be more 
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definition” standardized 

B-31 Interview5 “Kano model” Customer will be more systematic about 

sorting and understanding the 

requirement. 

B-32 Interview5 “Kano model” Increase efficiency through importance. 

B-33 Interview5 “Kano model” Data and requirement are more accurate 

B-34 Interview5 “Kano model” Increase efficiency 

B-35 Interview6 “Benefit and Cost 

prediction” 

This method is a universal measurement 

method. 

B-36 Interview6 “Benefit and Cost 

prediction” 

Estimate revenue to determine feasible 

requirements. 

B-37 Interview6 “MosCow” Better to distinguish software function 

priorities. 

B-38 Interview6 “MosCow” Distinguish the priority of software 

functions. 

B-39 Interview6 “MosCow” Developer knows function clearer. 

B-40 Interview7“MosCow” + “Ping Pong 

Ball" 

Specific process makes the meeting 

conduct more orderly and interactive. 

B-41 Interview8 “Rank Based on Product 

Definition” 

For large projects, it ensures the 

dependency analysis. 

B-42 Interview8 “Rank Based on Product 

Definition” 

For large projects, it ensures to 

distinguish the unnecessary 

requirements at any case. 

B-43 Interview8 “Rank Based on Product 

Definition” 

Judge requirements according to actual 

cases. 

B-44 Interview8 “Rank Based on Product 

Definition” 

It ensures a more formal prioritization 

process to avoid the customer’s 

disturbance. 

B-45 Interview10 “Numerical Assignment” Relative stakeholders can be integrated 

to make a relatively complete 

prioritization. 

B-46 Interview10 “Requirement Uncertainty 

Prioritization Approach” 

More precise priority by different 

weights for different stakeholders. 

B-47 Interview10 “Weighted Criteria 

Analysis” 

Classify different priority factors by 

actual cases. 

B-48 Interview12 “EVOLVE”+“Ping Pong 

Ball” 

A more scientific way for collaboration. 

B-49 Interview12 “EVOLVE”+“Ping Pong 

Ball” 

Multiple iterations ensure the refined 

prioritization and team consensus. 

B-50 Interview12 “EVOLVE” The incremental iteration can flexibly 

prioritize requirements in multiple 

stages. 

B-51 Interview12 “EVOLVE” A more complete prioritization by 

algorithm. 
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B-52 Interview12 “EVOLVE” Prioritize the trade-off on requirement 

and source. 

B-53 Interview12 “Ping Pong Ball” Multiple times of prioritization ensures 

the validity. 

B-54 Interview12 “Ping Pong Ball” The physical ball can achieve team 

consensus in prioritization. 

B-55 Interview12 “Ping Pong Ball” Score the priority by cases. 

B-56 Interview14 “Cost-value” Pair comparison of requirements help 

the intuitive priority. 

B-57 Interview14 “Cost-value” More stakeholders’ participation 

ensures the priority estimation accurate. 

B-58 Interview14 “Cost-value” Pair comparison of requirements is an 

accordance for similar requirements 

trade-off. 

B-59 Interview14 “Cost-value” Prioritization with more stakeholders. 

 

Table 20: Foreseen Challenges of Recommended Techniques 

C-No. Interview sample Code 

C-1 Interview1 “Numerical Assignment” Cannot include all stakeholders. 

C-2 Interview1 “Numerical Assignment” Only suitable for new project. 

C-3 Interview1 “Numerical Assignment” Requirement changed frequently and 

uncertainty. 

C-4 Interview1 “A Cost-value Approach” Can’t ensure the requirement integrity 

and clarity. 

C-5 Interview1 “A Cost-value Approach” Customer cannot use complex math 

formulas. 

C-6 Interview2 “Benefit and Cost 

prediction” 

Benefit/cost is overlooked because its 

effect cannot be seen. 

C-7 Interview2 “Planning Game” Stakeholders’ perspectives to 

requirements are vague. 

C-8 Interview2 “Planning Game” Requirement changed constantly and 

randomly 

C-9 Interview2 “Planning Game” Technology cannot catch the uncertainty 

of customer requirements. 

C-10 Interview2 “MosCow” Requirement suddenly canceled or gave 

up 

C-11 Interview2 “Benefit and Cost 

prediction” 

Requirement might be exceeded or 

delayed 

C-12 Interview2 “Benefit and Cost 

prediction” 

Need extra time and effort 

C-13 Interview3 “Planning Game” It’s impossible to guarantee the accuracy 

C-14 Interview3 “Planning Game” Can’t consider all factors 

C-15 Interview3 “Planning Game” Requirements may be changed 
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C-16 Interview3 “QFD” Requires high skill/technology of 

personnel 

C-17 Interview3 “QFD” Increase cost and time 

C-18 Interview4 “$100” Limited scenarios 

C-19 Interview4 “$100” Waste time 

C-20 Interview4 “Rank based on product 

definition” 

Employees’ perspective to requirements 

are different. 

C-21 Interview5 “Kano model” Questionnaire is not completeness. 

C-22 Interview5 “Kano model” Customers may not answer 

questionnaire effectively. 

C-23 Interview6 “Benefit and Cost 

prediction” 

More consider the social factor than 

cost-benefit. 

C-24 Interview6 “MosCow” Need to do more detailed research and 

analysis 

C-25 Interview6 “MosCow” Analysis may generate error. 

C-26 Interview7 “MosCow” Requirement category is not enough. 

C-27 Interview7 “MosCow” Requirement category is easily changed. 

C-28 Interview7 “Ping Pong Ball” No matter what technology is used, 

participants will not pay attention to it. 

C-29 Interview7 “Ping Pong Ball” + 

“MosCow” 

Require sufficient understandable 

requirements for participants’ 

understanding. 

C-30 Interview8 “Rank Based on Product 

Definition” 

Balance conflicts with the time point 

requested by the customer. 

C-31 Interview8 “Rank Based on Product 

Definition” 

Whether the development team adapts 

C-32 Interview10 “Numerical Assignment” More participation increases the human 

cost. 

C-33 Interview10 “Requirement Uncertainty 

Prioritization Approach” 

Higher human cost without automation 

software. 

C-34 Interview10 “Weighted Criteria 

Analysis” 

Higher human and time cost. 

C-35 Interview12 “EVOLVE & Ping Pong 

Ball” 

Difficult to define the priority scoring 

criteria. 

C-36 Interview12 “EVOLVE” The time to hold increment iteration of 

prioritization is tough to be determined. 

C-37 Interview12 “EVOLVE” Algorithm cannot consider other factors, 

like development by certain people at 

certain moments. 

C-38 Interview12 “Ping Pong Ball” More consideration on equal scores of 

requirement priority. 

C-39 Interview14 “Cost-value” Higher time cost in early stage. 

C-40 Interview14 “Cost-value” Requirement and its value change any 
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time in startup. 

 

Table 21: Adoption Challenges of Recommended Techniques 

CC-No. Interview sample Coding 

CC-1 Interview1 “Numerical Assignment” Requirement changed uncertainty 

CC-2 Interview1 “A Cost-Value Approach” Technique still needs improvement for 

potential product promotion 

CC-3 Interview2 “Planning Game” Inconsistent understanding to 

requirements among departments 

induces dispute. 

CC-4 Interview2 “MosCow” Different perspective of requirement 

CC-5 Interview2 “MosCow” Fuzzy perception of requirements 

CC-6 Interview2 “Benefit and Cost 

prediction” 

Requirement might be exceeded or 

delay 

CC-7 Interview2 “Benefit and Cost 

prediction” 

Need extra time and effort 

CC-8 Interview3 “QFD” Requires high skills/technology of 

personnel 

CC-9 Interview3 “QFD” Increase cost and time 

CC-10 Interview4 “Rank based on product 

definition” 

Change the pre-working scenario 

CC-11 Interview4 “Rank based on product 

definition” 

Stakeholder’s unwillingness because 

of adoption effect not confirmable 

CC-12 Interview5 “Kano model” Requirements from questionnaire and 

competitive product may conflict. 

CC-13 Interview6 “Benefit and Cost 

prediction” 

The method cannot get benefits in the 

early stage and initial cost is large. 

CC-14 Interview6 “MoScow” Need to do more detail research and 

analysis. 

CC-15 Interview6 “MoScow” May miss some important functions 

without evaluation method. 

CC-16 Interview7 “MoScow”+“Ping Pong 

Ball” 

Agile prioritization has little time for 

holding. 

CC-17 Interview7 “MoScow”+“Ping Pong 

Ball” 

Instinct of project understanding is 

better than complex technique. 

CC-18 Interview7 “MoScow”+“Ping Pong 

Ball” 

Postpone is unavoidable. 

CC-19 Interview7 “MoScow” Prioritization by requirement category 

cannot eliminate enough items. 

CC-20 Interview7 “Ping Pong Ball” No enough time from work and 

participants to support the technique 

conduct 

CC-21 Interview8 “Rank Based on Product Developers don’t adopt new methods 
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Definition” because of technique uncertainty 

CC-22 Interview10 “Numerical Assignment” Increase company operating costs. 

CC-23 Interview10 “Requirement Uncertainty 

Prioritization Approach” 

Increase company operating costs. 

CC-24 Interview10 “Weighted Criteria 

Analysis” 

Increase company operating costs. 

CC-25 Interview12 “EVOLVE & Ping Pong 

Ball” 

More time and effort cost for adoption 

CC-26 Interview12 “EVOLVE” More time and effort cost for adoption 

CC-27 Interview12 “Ping Pong Ball” Share the requirement content for 

participants’ not understanding 

CC-28 Interview12 “Ping Pong Ball” Allow only the stakeholder who 

understands requirements to 

participates 

CC-29 Interview14 “Cost-value Approach” Requirements in startup changes very 

frequently by external factors 

CC-30 Interview14 “Cost-Value Approach” Requirements with uncertain value 

cannot suit this technique for long-

term 

 

Table 22: Change for Adopting Recommended Technique 

G-No. Interview sample Code 

G-1 Interview1 “Numerical Assignment” Define requirements specification 

description (importance level, scope of 

influence, difficulty level) 

G-2 Interview1 “Numerical Assignment” Determine the dependencies of the 

requirements 

G-3 Interview1 “Numerical Assignment” Calculate stakeholder’s score. 

G-4 Interview1 “A Cost-Value Approach” Only used in a new work environment. 

G-5 Interview2 “Planning Game” Change the communication mode 

G-6 Interview2 “Planning Game” Change the product architecture 

G-7 Interview2 “MosCow” Add MosCow approach into the 

current model 

G-8 Interview2 “Benefit and Cost 

prediction” 

Add Benefit and Cost prediction 

approach into the current model 

G-9 Interview3 “Planning Game” Change for specific needs 

G-10 Interview3 “Planning Game” Find the relative experts. 

G-11 Interview3 “QFD” Add QFD into current method 

G-12 Interview4 “$100” Re-plan the progress 

G-13 Interview4 “Rank based on product 

definition” 

Everyone makes the discussion about 

their ideas 

G-14 Interview5 “Kano model” Add questionnaire to collect 

requirements for technique integration 
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G-15 Interview6 “Benefit and Cost 

prediction” 

Taking into account the social public 

and economic benefits 

G-16 Interview6 “MoScow” Need high skill of requirement 

engineers 

G-17 Interview7 “MoScow”+“Ping Pong 

Ball” 

Agile prioritization by requirement 

blocks does not need voting points. 

G-18 Interview7 “MoScow”+“Ping Pong 

Ball” 

Agile prioritization more relies on 

instinct. 

G-19 Interview7 “MoScow”+“Ping Pong 

Ball” 

Agile prioritization is more by project 

time schedule. 

G-20 Interview7 “MoScow”+“Ping Pong 

Ball” 

Asking more resources is unavoidable 

in prioritization. 

G-21 Interview7 “MoScow” Add more requirement categories. 

G-22 Interview7 “MoScow” Different people use different kinds of 

requirement category. 

G-23 Interview7 “Ping Pong Ball” Prioritize requirements in block, not 

one by one, for cost saving. 

G-24 Interview7 “Ping Pong Ball” Difficult to really use a box of ping 

pong. 

G-25 Interview8 “Rank Based on Product 

Definition” 

Integrate the developed requirement to 

find out the parts that can be altered or 

must be altered later. 

G-26 Interview8 “Rank Based on Product 

Definition” 

Adjust undeveloped requirements 

according to dependency 

G-27 Interview10 “Numerical Assignment” Define the requirement category by 

practitioner’s case. 

G-28 Interview10 “Numerical Assignment” Define the relevant departments and 

jobs according to different requirement 

types. 

G-29 Interview10 “Requirement Uncertainty 

Prioritization Approach” 

Add the software system for 

automation management. 

G-30 Interview10 “Requirement Uncertainty 

Prioritization Approach” 

Enforce by adding roles and company 

process. 

G-31 Interview10 “Requirement Uncertainty 

Prioritization Approach” 

Assess the prioritization job. 

G-32 Interview10 “Weighted Criteria 

Analysis” 

Add the software system for 

automation management. 

G-33 Interview12 “EVOLVE & Ping Pong 

Ball” 

Define the priority scoring criteria 

G-34 Interview12 “EVOLVE” Score priority and use algorithm 

G-35 Interview12 “Ping Pong Ball” Share the requirement content for 

participants’ not understanding 

G-36 Interview14 “Cost-Value Approach” Need to hire a requirement engineer 
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G-37 Interview14 “Cost-Value Approach” Add requirement cost-value 

comparison analysis before sprint plan. 
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Synthesized Procedures of Academic Techniques 

Table 23: Synthesized Procedures of Academic Techniques 

No. Method Procedure Stakeholder 

opinion 

Single/Group Weight 

1 Analytic 

hierarchy process 

(AHP) [s9] 

(a) Specification of requirements  

(b) Construction of requirements 

matrix  

(c) Pair sampling  

(d) Elicitation of preferences   

(e) Computation of ranks  

(f) Ranks display 

- Group Y 

2 Attribute goal-

oriented 

requirement 

analysis 

(AGORA) [s10] 

(a) Establishing initial goals as 

customers’ needs.  

(b) Decomposing and refining goals 

into sub-goals  

(c) Choosing and adopting the goals 

from the alternatives of decomposed 

goals  

(d) Detecting and resolving conflicts 

on goals 

Y - N 

3 Benefit and cost 

prediction [s11] 

(a) Primary and secondary 

requirements specification 

(b) Determination of relative 

importance based on benefit/cost  

(c) Visualization of prioritized 

requirements 

Y Group Y 

4 Binary search 

tree (BST) [s1] 

(a) Pile all requirements that have 

been collected from various sources  

(b) Take one element from the pile, 

and use it as the root requirement  

(c) Take another requirement and 

compare it in terms of priority to the 

root requirement  

(d) If the requirement has a lower 

priority than the root requirements, 

compare it to the requirement below 

the root and so forth. If it has a higher 

priority than the root, compare it to the 

requirement above the root and so 

forth. This is done until the 

requirement can finally be placed as 

sub-requirement of a requirement 

N Single Y 
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without an appropriate sub-

requirement   

(e) Steps b to d are repeated for all 

requirements  

(f) Finally, traverse the list from top to 

down to obtain the prioritized order of 

the requirements  

5 Binary Tree [s12] (Actually, this is the procedure to 

implement algorithm.) 

(a) Set the priority of per requirement 

(b) Use the B-tree to rank 

requirements into a value-range level 

by their priority (Requirements with 

equal priority is into equal ranking 

level) 

(c) Set the priority value of per 

requirement again to make it fit the 

ranking value-range level of B-tree 

node 

N Group Y 

6 Binary Priority 

List [s1] 

(a)Pile all requirements that have 

been collected from various 

sources.   

(b)Take one element from the pile 

and use it as the root requirement.  

(c)Take another requirement and 

compare it in terms of priority to the 

root requirement.  

(e)If the requirement has a lower 

priority than the root requirements, 

compare it to the requirement below 

the root and so forth. If it has a 

higher priority than the root, compare 

it to the requirement above the root 

and so forth. This is done until the 

requirement can finally be placed as 

sub-requirement of a requirement 

without an appropriate sub-

requirement.  

(f)Steps 2 to 4 are repeated for all 

requirements.  

(g)Finally, traverse the list from top 

to down to get the prioritized order of 

the requirements. 

N Single Y 
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7 Bubble sort [s2] (a)As preparation, outline the 

requirements in a vector.   

(b) As execution, start to compare the 

requirements at the top with the 

requirement at the position below the 

top. If the requirement in the above 

position is considered of higher 

priority, swap their positions. 

Continue the comparison until unique 

combinations of positions have been 

compared.   

(c) As presentation, outline the sorted 

vector. The result of the process is a 

vector where the original order of the 

requirements has changed. The least 

important requirement is at the top of 

the vector, and the most important 

requirement is at the bottom of the 

vector. The result of a bubble-sort are 

requirements ranked according to 

their priority on an ordinal scale.  

N Single N 

8 Case-Based 

Ranking [s3] 

The process is based on iterations of 

the three steps. 

1. Pair Sampling. An automated 

procedure selects from the set of 

Requirements a set of Sampled 

Requirements Pairs whose relative 

preference is unknown. 

2. Priority Elicitation. This takes the 

collection of Sampled Requirements 

Pairs in last step and order these 

requirements on the basis of the 

Priorities expressed by a decision 

maker.  

3. Priority Learning. The machine-

learning algorithm produces an 

approximation of the unknown 

preferences and then the 

correspondent Approximated Rank 

for the requirements. 

N Groups Y 

9 Correlation-

based priority 

assessment 

framework 

(a)Enter the stakeholder requirements 

from two perspectives into the 

columns and rows of the relationship 

matrix.  

Y Single Y 



 

91 

                                           

(CBPA) [s13] (b)Enter the initial global priorities: 

These are the sets of normalized initial 

global priorities obtained in the 

previous section.  

(c)Determine the correlation 

relationships  

(d)Calculate weighted priorities by 

formula. 

10 Cost value 

approach [s14] 

(a) Requirements engineers carefully 

review candidate requirements for 

completeness and to ensure that they 

are stated in an unambiguous way.  

(b)Customers and users (or suitable 

substitutes) apply AHP’s pairwise 

comparison method to assess the 

relative value of the candidate 

requirements.  

(c)Experienced software engineers 

use AHP’s pairwise comparison to 

estimate the relative cost of 

implementing each candidate 

requirement.  

(d)A software engineer uses AHP to 

calculate each candidate 

requirement’s relative value and 

implementation cost, and plots these 

on a cost–value diagram.  

(e)The stakeholders use the cost–

value diagram as a conceptual map for 

analyzing and discussing the 

candidate 

Y Groups Y 

11 Cognitive driven 

requirement 

prioritization 

[s15] 

(a)Determine elicitation preference 

with elicitation knowledge and 

questionnaire.  

(b)Determine cognitive profiles  

(c)Assign important value  

(d)Analyze results 

Y - Y 

12 Dot voting [s4] Stakeholders are assigned sticky dots 

(Also known as color coded) to 

allocate to requirements.  

You count the dots to narrow the list 

of requirements. 

Y Single N 

13 Eclipse process 

framework  

(a) Put work item (requirement, or 

activity for developing requirement, 

- - - 
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[s16] like meeting) into a stack list. 

(b) Each iteration implements the 

highest-priority work item. 

(c) Each new work item is prioritized 

and added into the stack. 

(d) Work item may be reprioritized or 

removed at any time. 

14 EVOLVE [s17] (a) Randomly assign some 

requirements into some groups. 

Organize a group of stakeholders to 

assign priority value on requirements 

according to some constraints., like 

cost and dependency.  

(b) Use the genetic algorithm 

(wrapped as a software already) to 

calculate the priority value, so as to 

filter requirements in per group of 

requirements. Than requirements are 

randomly assigned into groups again. 

(c) Continue the next iteration by 

repeating above 2 steps, with adding 

some requirements not prioritized 

yet. 

Y Single Y 

15 Fuzzy AHP [s18] (a)Credibility Space  

(b)Fuzzy  Variables and Credibility 

Distributions  

(c)Expected Value  

(d)Ranking of Fuzzy Variables  

N Single Y 

16 Hierarchy AHP 

[s2] 

(a) As preparation, outline all unique 

pairs of requirements at the same 

level in the hierarchy. Note that not 

all requirements are pair-wise 

compared to each other, but only 

those at the same level. 

(b) As execution, compare all 

outlined pairs of requirements using 

the scale in Table "AHP". 

(c) As presentation, do the same as 

for AHP at each level of the 

hierarchy. The priorities are then 

propagated down the hierarchy. 

N Groups Y 

17 Interactive 

requirement 

prioritization 

(a)Specifically, each individual in the 

population being evolved represents 

Y Groups Y 
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[s19] an alternative prioritization of the 

requirements.   

(b)When individuals having a high 

fitness (i.e., a low disagreement with 

the constraints) cannot be 

distinguished, since their fitness 

function evaluates to a plateau, user 

input is requested interactively, so as 

to make the fitness function landscape 

better suited for further 

minimization.   

(c)The prioritization process 

terminates when a low disagreement 

is reached, the time out is reached, or 

the allocated elicitation budget has 

been consumed. 

18 Kano model 

[s37] 

(1) Recognize the needs of products or 

services from the perspective of 

customers; 

(2) Design a questionnaire; 

(3) Implement an effective 

questionnaire survey; 

(4) Sort and summarize the survey 

results to establish a quality 

prototype; 

(5) Analyze the quality prototype and 

identify the sensitivity of specific 

measurement indicators. 

Y Single Y 

19 New Lanchester 

theory [s5] 

The theory can quantitatively analyze 

the prioritization of many other 

analysis model. 

(a) Use the Kano model to set the 

priority ratio value on requirements. 

(b) Use the QFD model to compare 

the requirements in competitor 

product. (a part of the QFD Black 

Belt instruments) 

(c) Use the New Lanchester theory to 

analyze the priority result from above 

for prioritization and set the goal 

N Single Y 

20 Mathematical -    
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programming 

techniques 

21 Minimal 

spanning tree [s2] 

(a)As preparation, outline n - 1 

unique pairs of requirements so that a 

minimal spanning tree can be 

constructed.  

(b)As execution, compare all 

outlined pairs of requirements using 

the scale in Table “AHP”.  

(c)As presentation, compute the 

missing intensities of importance by 

taking the geometric mean of the 

existing intensities of all possible 

ways in which they are connected. 

Then use AHP as usual. 

N Groups Y 

22 MoSCoW [s20] Each requirement within a group 

shares the same priority. These 

groups are:  

“MUST have”: Requirements are not 

negotiable; the failure to deliver 

these requirements would result in 

the failure of the entire project.  

“SHOULD have”: Features that 

would be nice to have if at all 

possible  

“COULD have” Features that would 

be nice to have if at all possible but 

slightly less advantageous than the 

“S”  

“WON'T have” (also known as “wish 

list”). These requirements are not 

unimportant, but they will definitely 

not be implemented in the current 

software project. They may, at a later 

stage, be created.  

Y Groups N 

23 Multi voting 

system  

[s25] 

This method uses elements of 

cumulative voting. (Multi-voting: for 

example, given a list of 15 items, 

each person would be allowed to 

place five votes. )  

(a)A person can put multiple votes on 

a single item and can withhold some 

or all of her votes.  

(b)After everyone has "finished" 

Y Single Y 
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voting, the facilitator calls for 

everyone to step back and think 

about the results. Some discussion is 

allowed about the consequences of 

the results.  

(c)Finally, everyone is given an 

opportunity to move their votes. The 

optimal group of participants might 

include between 5 and 20, and the 

item list size should not exceed 50. 

24 Multi criteria 

preference 

analysis 

requirement 

negotiation 

(MPARN) [s22] 

(a) Elicit Win Conditions. Each 

stakeholder identifies his/her win 

conditions. This step provides the 

basis for identification of ideal 

project features by stakeholders.   

(b) Identify Issues (Conflicts). The 

lists of Win conditions are then 

reviewed to identify issues or 

conflicts. The step is accomplished in 

categories of direct conflict, as well 

as potential conflict.  

(c) Explore Conflict-Resolution 

Options. The stakeholders can use 

the understanding gained from Step 2 

to generate conflict-resolution 

options. It is best to generate a list of 

options which may emphasize those 

characteristics preferred by each 

stakeholder, but that include some 

balance representing needed 

conditions of all stakeholders.   

(d) Explore Objective Criteria. The 

process of identifying preference 

functions begins with expression of 

criteria of importance, followed by 

identification of options under 

consideration.   

(e) Assess Options based on the 

Criteria. Once the list of criteria is 

developed, each stakeholder assesses 

each option's performance on each 

criterion. 

(f) Assess Relative Criteria Weights 

by Stakeholder. The next step is to 

Y Group Y 
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obtain relative weights for criteria by 

each stakeholder. 

(g) Rank Options.  

(h) Post-Analysis for Agreements.  

25 Multi-objective 

next release 

problem [s23] 

-    

26 Numerical 

assignment [s6] 

(a)requirements are classified into 

different groups. These requirements 

are given to each stakeholder.   

(b)Each requirement within these 

groups is assigned a number on a scale 

of 1 to 5 by individual stakeholders.  

(c)The final ranking is determined by 

calculating average of all the ranking 

given to each requirement by every 

stakeholder.  

Y Groups Y 

27 Pair wise analysis 

[s24] 

To illustrate the concept of pair-wise 

comparisons, assume there are three 

candidate requirements; A, B and C.  

(a) The first step is to pair-wise 

compare the three requirements 

according to the scale. First A is 

compared to B, then A to C, and 

finally B to C . Assume the following 

relationships have been determined:  

A is essentially more important than 

B. C is moderately more important 

than A (intensity of importance 1/3; 

notice the reciprocal value). C is very 

strongly more important than B 

(intensity of importance 1/7; notice 

the reciprocal value). Intuitively, one 

can tell that C is more important than 

A, which is more important than B.   

(b) When the candidate software 

requirements have been pair-wise 

compared, their relative priorities are 

to be calculated. This is done by 

inserting the n candidate 

requirements in the rows and 

columns of a matrix of order n, a 

comparison matrix.  

N Single Y 
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28 Ping pong balls 

[s25] 

(a) A fixed number of ping pong ball 

units are given to the group. The ping 

pong balls represent units of one 

dimension for prioritization such as 

value, risk or cost.  

(b) The group discusses how to 

allocate ping pong balls to each item 

in a dynamic fashion until everyone 

agrees that the allocation makes 

sense.  

(c) For very large lists, this is easiest 

to do in a spreadsheet with fewer 

people involved. This method is 

appropriate for projects where 1 to12 

participants take part in the 

prioritization effort, and for more 

than 15 requirements.  

Y Groups Y 

29 Planning game 

[s7] 

(a)In Planning Game, requirements 

are prioritized in consultation with 

customers.   

(b)Customers divide their 

requirements to be done into a set of 

stories, each of which can be written 

on some cards card in a few 

sentences.   

(c)The experts then estimate how 

much effort is required to build each 

story.  

(d)The customer then chooses which 

stories should be built in the next 

cycle, based on the time available and 

the estimates from the experts  

Y Single N 

30 Priority groups 

[s2] 

(a) As preparation, outline the 

candidate requirements.  

(b) As execution, put each of the 

requirements into one of the three 

groups. In groups with more than one 

requirement, create three new 

subgroups and put the requirements 

into these groups. Continue to apply 

this process recursively to all groups.  

(c) As presentation, just read the 

requirements from left to right. 

Compare the lowest ranked 

- Group N 
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requirement in one group with the 

highest ranked requirement in the next 

group. 

31 Quality 

functional 

deployment 

(QFD) [s26] 

(a)by customers and 

design teamwork’s to gather product 

information in a structured way;  

(b)to analyze customer expectations 

and the characteristics of competitive 

products;  

(c)to define the prioritization of 

technical/engineering design 

characteristic for a new product.  

Y Single Y 

32 Ranking [s6] [s7] If there are n number of 

requirements, these requirements are 

ranked from 1 (most significant) to n 

(least significant).  

N Single Y 

33 Rank based on 

product 

definition [s27] 

(a)Make a “Big List of Things To Do.”  

(b)Organize your list according to 

Dependencies and Baseline items.  

(c) Have the appropriate coworkers 

score each item.  

(d)Graph the overall scores into 4 

groups: do first, maybe later, maybe 

not, don’t bother. 

Y Single Y 

34 Relative 

weighting [s28] 

This approach relies on expert 

judgement. The features are 

prioritized collaboratively by the 

team and the product owner, who 

takes part in sorting the features out 

for the next release.  

According to the method of relative 

weighting: 

(a) all the features are assessed in 

terms of the benefits they will bring, 

when implemented;  

(b) and the penalties incurred, when 

they are not implemented.  

Y Single Y 

35 Requirement 

triage [s29] 

(a)Five equally sized categories of 

‘must have’ ‘recommend having’, 

‘nice to have’, ‘can live without’, and 

‘defer’’ were created.   

(b)The top 20% of prioritized 

requirements were placed into the first 

Y Group N 
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group, the next 20% into the second 

group, and so on.  

(c)The results were then examined by 

two of the researchers to evaluate 

inclusion and exclusion errors in 

respect to previously determined 

prioritization goals.   

36 Requirement 

uncertainty 

prioritization 

approach 

(RUPA) [s30] 

(a) Identify relevant stakeholders for 

the proposed project. Assign weight 

on stakeholders by project manager or 

engineer. 

(b) Obtain weights of each 

requirement from the stakeholders   

(c) Aggregate weights by applying 

Interval Evidential Reasoning 

algorithm  

(d) Compute ranks with utility theory. 

(e) Distribute output to the 

stakeholders, obtain degree of 

satisfaction and reach consensus. 

Y Single Y 

37 Round the group 

prioritization [s4] 

Items are written on cards and placed 

in random order linearly either 

vertically or horizontally.  

The members of the group each take 

turns placing the items in the order 

they think is the proper priority 

order. While doing so, each person 

moving the cards is welcome to 

explain their reasoning. However, the 

other group members refrain from 

commenting on the new 

prioritization.  

This continues around the group as 

many times as it takes to find a stable 

order.  

Y Group N 

38 Simple multi 

criteria rating 

techniques by 

swing (SMART) 

[s21] 

(a)Purpose and decision makers. 

Identify the purpose of the value 

elicitation, and the individual, 

organization, or organizations whose 

values should be elicited.  

(b)Value tree. Elicit a structure or a 

list of attributes potentially relevant 

to the purpose of the value elicitation 

from each elicitee, or from face-to-

N Single Y 
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face groups selected to represent 

classes of elicitees.  

(c)Objects of evaluation. If the 

purpose of the elicitation did not 

specify the objects of evaluation, use 

the attribute structure from step2 to 

invent some.  

(d)Objects-by-attributes matrix. 

Formulate a matrix of objects of 

evaluation by attribution.  

(e)Dominated options. Eliminate 

ordinally dominated options.  

(f)Single-dimension utilities. 

Reformulate the entries of objects-

by-attributes matrix as single-

dimensional utilities.  

(g)yields the rank order of weights  

(h)yields the weight themselves  

(i)Decide 

39 Software 

Engineering 

Risk: 

Understanding 

and Management 

(SERUM) 

-    

40 $100 

s(Cumulative 

voting) [s32]  

(a)Each person is given $100 of “idea 

money” to be spent on “purchasing 

ideas.” (You may even wish to add a 

kit of “idea bucks” to the workshop 

ticket inventory.)  

(b)Each participant is asked to write 

on a sheet of paper how much of this 

money to spend on each idea.   

(c)Then, after the participants have 

had a chance to vote, the facilitator 

tabulates the results and provides an 

order ranking.   

(d)It may also be helpful to do a quick 

histogram of the result so participants 

can see the visual impact of their 

decisions.  

Y Single Y 

41 Technique for 

ordering from 

similarity to ideal 

(a)It normalizes the matrix through 

normalized data,  

N Single N 
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solution 

(TOPSIS) [s8] 

 

 

(b)Find the best and worst goals of 

multiple targets (represented by ideal 

and inverse ideal solutions, 

respectively)  

(c)Calculate the distance between 

each evaluation target and the ideal 

solution and the anti-ideal solution 

separately, and obtain the closeness 

between each target and the ideal 

solution.  

(d)According to the size of the ideal 

solution closeness, as the basis for 

evaluating the pros and cons. 

42 Theme 

screening/scoring  

[s33] 

(a)To get started with theme scoring, 

identify the selection criteria on which 

you will base priorities.  

(b)weight each of the selection criteria 

by entering values in that column.  

(c)enter the themes and epics (or 

projects if comparing projects to one 

another) as columns by using the 

"Add Theme" button. 

N Single Y 

43 Top ten 

requirements [s6] 

[s7] 

This technique prioritizes only the 

most important requirements into a 

set of top-ten from a larger set of 

requirements.  

Y Single N 

44 Value based 

requirement 

prioritization 

[26] 

(Combined to technique 41) 

- 

- - - 

45 Value oriented 

prioritization 

[s34] 

(a)The first step in setting up a value-

oriented prioritization process is to 

establish a framework for identifying 

the business’s core values and the 

relative relationships among those 

values.   

(b)Company executives identify the 

core business values and use a simple 

ordinal scale to weight them 

according to their importance to the 

organization.   

(c)Using the core business values and 

risks, VOP constructs a prioritization 

matrix. Table A illustrates such a 

N Single Y 
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matrix, incorporating five business 

values and two types of risks. In this 

matrix, Vi is the weight of business 

value i and Rj is the weight of risk j.   

(d)VOP then weights each 

requirement relative to each specific 

business value and risk; the weighting 

scale is 0 (not important) to 10 

(critical).  

46 Value based 

intelligent 

requirements 

prioritization [s6] 

(a)Requirement elicitation and 

stakeholder level prioritization.  

(b)Expert level prioritization.  

(c)Fuzzy logic based requirement 

prioritization. 

Y 

 

Group Y 

47 Weighted criteria 

analysis [s35] 

Criteria are weighted so that some 

have higher value than others. 

Numbers are assigned to each 

weighted criterion to arrive at a total 

score for each requirement. 

N Single Y 

48 Weiger's matrix 

approach [s36] 

(a) List all of the requirements. 

(b) Estimate the relative benefit that 

each requirement provides to 

customer or business, from the lowest 

scale 1 to highest 9. 

(c) Estimate the relative penalty the 

customer or business would suffer if 

the requirement is not included, from 

a scale from 1(no penalty) to 9.  

(d) The Total Value column is the sum 

of the relative benefit and penalty. 

(e) Estimate the relative cost of 

implementing each feature, again on a 

scale ranging from a low of 1 to a high 

of 9. 

(f) Developers estimate the relative 

degree of technical or other risk 

associated with each feature on a scale 

from 1 to 9.  

(g) After finishing the sheet, 

calculates per requirement priority by 

the formula: priority = value % / 

(cost % * cost-weight + risk % * risk-

weight). 

(h) Sort the list of features in 

Y Single Y 
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descending order by calculated 

priority. (Top is the most favorable) 

49 WinWin [s3] (a)Definition of the candidate set of 

requirements.   

(b)Computation of preferences 

between involved stakeholders.   

(c)Computation of preferences 

between requirements classes.  

(d)Computation of overall 

preferences between requirements 

classes.  

(e)Refinement of candidate 

requirements.  

(f)Effort estimation and feasibility 

check.  

Y Group Y 
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1st Interview Transcript and Coding 

Interview 1 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

Requirement finite ordering generally, we will use the following 

methods to determine the priority of the requirement: 

I. Whether it meets the goals of the project at this stage? 

Generally, the projects we do are relatively large, and the entire 

requirements, design, development, migration, and operation and 

maintenance are continuously iterative. 

For example, the BSS project is divided into many centers such as 

business acceptance, customer, CPC center, billing, and 

marketing. When undertaking such projects, the first goal of going 

online in stages is to complete the landing of data entry: Business 

acceptance, customers, billing, related basic data and basic models 

related to these three centers are also the main objectives of this 

stage. Follow-up based on the new business model and data model 

to complete data analysis, continue to center marketing and other 

landing 

 

II. Second, is it urgent to solve? 

It based on emergency level 

 

III. Third, how much value and impact will be generated after the 

completion? 

Also, for example, in the center of business acceptance, customer 

center, billing, etc., directly related to some basic business models 

that need to be configured, the associated CPC center may need to 

complete most of the relevant requirements at this stage. Design, 

development work. 

 

IV. Fourth, how much does it cost? (human resources, money, 

time) 

The four factors are used to prioritize the requirements, and each 

factor scores the requirement based on 

importance/emergency/easiness. The score ranges from 1 to 5 (5 

points, 10 points, 100 points). Then add up the five factors of the 

1. Based on the 

customer's 

requirements and cost 

estimates 

2. Determine whether 

the requirements are 

emergent. 

3. Estimated value and 

influence. 

 

a. 4 factors get its score 

ranging from 1 to 5. 

b. Add up the five 

factors of the 

requirement, get the 

final score, prioritize 

the requirement by the 

total score. 

c. The priority should 

be reversed through 

your understanding of 

the needs. Then you can 

adjust the order 

slightly. 
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requirement, get the final score, prioritize the requirement 

according to the total score, and then there may be a situation, even 

though the total score of requirements is higher than the other, you 

should feel that the priority should be reversed through your 

understanding of the needs. Then you can adjust the order slightly. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

(No answer)  

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

Learn from the KANO model, but this model is relatively 

unsuitable for use in monopoly industries (Only a few monopolies 

customers who cannot reflect the value of your product), more 

suitable for toC scene. 

In the scenario of toC, the requirement is very wide. The 

requirement priority directly affects whether the company can 

survive. 

KANO model. But it 

doesn’t suit the 

monopoly industries, 

only a few customers. 

In toC, requirement 

priority is more vital. 

 

Interview 2 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

Judging the priority of requirement based on whether the 

requirements is urgent or not, the requirement of important 

customers will generally be listed as urgent requirements. 

At Huawei company, we have our own set of development 

processes called the ipd development process. The advantages 

are: the shortened development cycle; the reduced product cost 

and the product quality is generally improved. 

For requirement analysis, we conduct requirement analysis 

using the $APPEALS tool, which is used to understand 

customer needs and determine the product's position in the 

market through the IPD model.  

1. Important customer 

requirement regard as 

urgent requirements. 

2. Using own development 

processes (called the IPD 

development process). 

we conduct requirement 

analysis using the 

$APPEALS tool, which is 

used to understand 

customer needs and 

determine the product's 

position in the market 

through the IPD model. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 
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value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

(No answer) - 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

(No answer) - 

 

Interview 3 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

For the requirement prioritization model, we didn't understand 

too many models. We only communicated with customers, 

understood and determined the requirements, and then handed it 

to our programmers for implementation. The priority of general 

requirements is sorted by the customer definition.  

We are only responsible for completing it. Because for our APP, 

the requirement itself is not difficult, nor complicated. We only 

need to implement it one by one. When we encounter some 

functional requirements that cannot be achieved, we will 

negotiate with customers within a week and update the list of 

requirements. 

1. Communicate with 

customers, understand and 

determine requirements. 

2. Priority of requirements 

is sorted by customer 

definition 

the requirement itself is 

not difficult, nor 

complicated. We only 

need to implement it one 

by one. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

No No 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

No answer - 

 

Interview 4 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

We divide the requirement into functional and non-functional 

requirements, with functional requirements first and non-

functional requirements behind. The specific sorting is based on 

the importance of the requirement and is divided by the 

dependency relationship. For example, a system, he must have a 

1. According to the 

functional requirements 

and non-functional 

requirements, the 

functional requirements 

are first and the non-
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login function to appear follow-up function. 

Generally speaking, our consideration of requirements will 

begin with the most basic requirement, and will continue with 

the underlying requirement. 

functional requirements 

are later. 

2. The specific ordering is 

based on the importance of 

the requirements and is 

divided by the dependency 

relationship. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

In the case where the factory does not require a process, we 

generally do not have a document to record the requirement 

weight. Generally, we think that it is the first, or the factory set 

the priority. However, in a printing factory in Karlskrona, their 

managers were more rigorous and they would make a sort of 

order list and make a rank for requirement, with rank 5 being the 

highest and rank 1 being the lowest. 

As to why we do not score the requirement, we usually judge 

based on our subjective experience. This is already relatively 

accurate. If you add another link to score the requirement, it will 

be very tedious and unnecessary. Of course, we also know that 

with the requirement specifications of consciousness subjective 

scoring more standardized, accurate than others. 

a.Make a sort of order list 

and make a rank for 

requirements(rank1-

rank5). 

b.Judge based on 

individual subjective 

experience. 

c.Divide requirements into 

several chunks, such as 

basic requirement, and 

then sort each requirement 

into the chunks. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

Nothing Nothing 

 

Interview 5 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

No, we haven’t used any model. 

After determining the product to be done in this area, we need 

to get some similar products’ requirements. 

With the market requirement for similar products to obtain 

relevant mature, prioritized according to the main secondary 

function of the product 

Referencing to “DIDI” APP, What are the daily operations, as 

the main requirement. The rest are secondary needs 

No, haven’t used any 

model.  

Prioritize based on major 

or secondary features of 

the product. 

a.Referencing to “DiDi”, 

What are the daily 

operations, as the main 

requirement.The rest are 

secondary needs. 
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2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

No, we have not assessed the importance of requirement. In real 

status, we are less focusing on priorities. 

No, we are less focusing 

on priorities. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

No, i haven’t. No 

 

Interview 6 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

currently operators generally operate in the following manner 

1) the superior unit, such as a group or national government 

department, proposed requirement has the highest priority; 

2) For other requirements, from the generality and complexity 

of the assessment, the complexity is mainly assessed by the 

software development workload. 

a. Priority of general-purpose functions and complexity; 

b. Versatility, that is, personalized needs, and high complexity, 

with the lowest priority; 

c. The universality function, the low complexity or the 

personalized function and the high complexity priority are 

between a and b. 

1.  the superior unit, such 

as a group or national 

government department, 

proposed requirement has 

the highest priority; 

2. For other requirements, 

from the generality and 

complexity of the 

assessment, the complexity 

is mainly assessed by the 

software development 

workload. 

(1) Priority of general-

purpose functions and 

complexity; 

(2) Non-generic features, 

personalized needs, and 

high complexity, with the 

lowest priority. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

1. Function point method: estimate according to the function 

number and technical influence factor of the software, and 

measure the software scale based on the user requirement 

perspective 

2. Code method: Estimate the number of lines of source code of 

1. Function point method: 

estimate according to the 

function number and 

technical influence factor 

of the software, and 



 

109 

                                           

software products, which is related to development language, 

and used for internal accounting of manufacturers. 

3. Analogy: Estimate workload through comparison between 

new projects and historical projects, reasoning based on 

historical cases 

4. Expert Judgment Method: Quantitative assessment based on 

expert scoring, relying on subjective experience of experts. 

measure the software 

scale based on the user 

requirement perspective 

2. Code method: Estimate 

the number of lines of 

source code of software 

products, which is related 

to development language, 

and used for internal 

accounting of 

manufacturers. 

3. Analogy: Estimate 

workload through 

comparison between new 

projects and historical 

projects, reasoning based 

on historical cases 

4. Expert Judgment 

Method: Quantitative 

assessment based on 

expert scoring, relying on 

subjective experience of 

experts. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

I have never thought about it before. Nothing 

 

Interview 7 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

The method of prioritizing requirements. Once I used one, I 

called all related people. Then let him each order the needs. Then 

I came up with a final result based on the sequence that each of 

them gave me. 

1. Relative people sorts the 

requirements. 

2. Summarize the rankings 

and eliminate the final 

result through 

communication. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 
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requirement sequence? 

Rarely assign values to requirements, and generally they are 

directly sorted. Because assignment is a complicated matter, let 

me give you an example, if you want to give a value from zero 

to one hundred. Then you tell me what the difference is between 

66 and 65. 

a.It is rare to assign values 

to requirements, which are 

usually sorted directly. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

If you look for these methods from a book or essay, let's say the 

classic one hundred dollars. Anyway, this method should be 

learned in your class. They are rarely used in practical work. 

The book describes these methods very definitely. I think if I one 

day need them, I can just use it as what it is. But I have never 

tried to tailor them for usage. 

Rarely use academic 

method in practical work, 

even I know the 100-dollar 

method. 

 

Interview 8 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

Before we develop, when we make the RE sequence, we first 

look at the relevance and dependency between models. For 

example, these modules must be done first, or other modules 

cannot be started. In this case, we will first carry out this module. 

Then we must first do a more relevant module. Because if this 

module is not done, other modules will not be started. Overall, 

if one model is not finished, other cannot be started, and this 

model is of the highest priority.  

In fact, there are not many related modules. Generally, only a 

few of the projects need to be developed at the beginning of the 

project. However, as the project progresses, the correlation 

between modules will decrease. The prioritization at this time is 

mainly based on customer requirements. Because we are now 

using agile development with customer together, sometimes the 

customer asks us which module to do first, so we must first do 

what module. We are mainly agile development, and customers 

will work with us to formulate requirements. However, the plans 

developed in the previous period are mostly disrupted by 

customers during the progress of the project. 

1.Based on the dependency 

between models, identify 

models that needs finishing 

firstly or other cannot be 

started. 

2. As the project 

progresses, the correlation 

between modules will 

decrease. The project is 

mainly based on 

customer’s satsfaction. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 
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requirement sequence? 

We don’t make value point to calculate the prioritization. Our 

customers are very strong to us. The dominance of development 

belongs to us at the beginning and slowly it is grasped by 

customer, making the project progress very difficult. So how 

importantly a good manager we need! 

a.No algorithm or value 

point. Customer dominates 

the priority. 

6.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

I have never thought about it before. Nothing 

 

Interview 9 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

In our company, as we are doing our projects in an agile way. 

The prioritization method is called: planning poker. Generally 

speaking before each new sprint backlogs start, and we almost 

finished the previous sprint backlogs. we usually arrange one 

meeting including all the stakeholders. During the meeting we 

talk about the initial requirement description and modify it with 

more detailed info. Then each of us stakeholder shall play one 

card with a dedicated number which means priority. Then we all 

explained about why show this number, and will have a very 

serious discussion, in the end we will reach a consensus and 

arrange the several sprint backlogs according to its priority. 

1.Hold meeting with all 

stakeholder to get their 

detailed requirement 

description. 

2.Plan poker: per 

stakeholder show a num as 

priority value. 

3.Show the number and 

discuss for team 

satisfaction. 

4.Get consensus and 

arrange the sprint backlog 

by requirement priority. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

Yes. We will value it. For this game the value we show is 

measured by each member’s experiences based on the difficulty 

and time for conducting it. For the priority value here we use is 

static and defined already: 0, 1, 2, 3, 5, 8, 13, 20, 40 and 100.  

The calculate way is: we ask each of the stakeholder to show his 

value (0,1,2,3,5,8,…) for each sprint backlog or task. Then of 

course we will have different opinions, so we discuss and figure 

out the value everybody satisfies. We mark them and in the end 

we make a desc order of all the value. We start our jobs from the 

bigger value to smaller. 

a.Ask each of stakeholder 

to show his value 

(0,1,2,3...) 

b.Through the meeting to 

discuss and figure out the 

value satisfy everyone. 

c. Start job from bigger 

value to smaller value. 

3.What requirement prioritization method/model have ever you referred to from book, 
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article or research article? How do you tailor and apply it into your used 

method/model? 

Actually, not in working, when I used to be a student. I did 

follow some, but not remember clearly now! 

Not in working 

 

 

Interview 10 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

We don’t use any model for prioritizing requirement. The 

requirements is prioritized by Project management, technology 

principal, product management and customer representative 

meeting together and discussing. 

The requirements are 

prioritized by Project 

management, technology 

principal, product 

management and customer 

representative meeting 

together and discussing. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

The prioritization ranking is based on the customer importance, 

Product value and implement time, the requirement could be 

divided into general/special requirement, or short-term 

implementation/Next-version implementation/long-term until 

mature technology implementation and so on. 

a.The prioritization 

ranking is based on the 

customer importance, 

Product value and 

implement time, the 

requirement could be 

divided into 

general/special 

requirement, or short-term 

implementation / Next-

version implementation / 

long-term until mature 

technology 

implementation  

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

No, we haven't considered to learn from any books, essay or 

journey. 

Nothing 

 

 

Interview 11 
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Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

Requirement prioritization model is evaluated by four ranking 

level, consisting of urgent level/important level/not urgent 

level/not important level. secondly is concerned whether the 

development cycle and development employees are enough. We 

also will be considered important bidding project and important 

customers.etc. 

1. Evaluated by four 

ranking level, consisting of 

urgent level/important 

level/not urgent level/not 

important level. 

2. Concerned whether the 

development cycle and 

development employees 

are enough. 

3. Give priority to the 

requirement of the 

company's important 

bidding projects and 

company's key customer. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

Not yet, we usually use our in-company developed system to 

manage the tasks, it’s similar to the ambition. But we do not 

specifically to manage the requirements, more to think and 

discuss. 

a.Consisting of urgent 

level/important level/not 

urgent level/not important 

level. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

Not exactly, haven't learned from any models from literature. Not exactly 

 

 

Interview 12 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

First of all, it's about how to prioritize. In our development 

process, after the requirement from the customer side is sent, we 

will first prioritize one sequence of requirement, which is the 

degree of importance, or the degree of urgency. For example, if 

a requirement needs to be used ahead, then the requirement must 

be completed first. For example, if a feature is dependent on 

other projects, it must be done first. 

1.After requirement sent 

from customer, we 

prioritize the requirement 

by degree of importance or 

urgency, such as 

requirement needs to done 

ahead or other cannot start. 

2.Mix small requirement 
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There is also the effort expense on this requirement. If the effort 

expense of requirement is relatively small, we can mix it in some 

higher priority needs. For example, if there is a thing that can be 

done in a minute or two, then you can use this as a temporary 

task. Include it into some important high-priority tasks. 

Then there is another indicator that we need to know how long 

time this thing will be finished. Finally, whether this project 

requires potential dependencies. For example, after other 

projects have been developed, this project can begin to develop. 

of low effort expense into 

high priority requirement. 

3.Consider how long to 

finish this requirement. 

4.Potential dependency: 

whether the requirement 

only can start after another 

requirement finished. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

Although we do not have a clear measure to rank the 

requirement, we do grade the importance of the requirement. In 

general, customers will tell us which features are more important 

and which features are not important. Then, some of the 

requirements are an improvement, some of the requirements are 

a new feature, and some of the requirements are bug fixes. In 

general, bug fixes are ranked at the highest priority. With new 

features and improvements, we put it at a lower priority. 

a.Briefly grade priority 

based on customer’s 

saying. Normally, bug fix 

is the highest priority, 

while new feature and 

improvement is lower. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

Agile method to help prioritize requirement. Then in agile 

development, there are also some better ways to conduct 

requirements management. But he will need a dedicated role 

analysis, such as a requirements analyst, to help us to sort or 

prioritize this requirement. 

Agile management, and 

our requirement 

prioritization method is 

from Agile development. 

But it needs a dedicated 

requirements analyst. 

 

 

Interview 13 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

Firstly, we have requirement review meeting, our product will 

contact with development department, and then contact with 

Boss. 

The review meeting is consist of several parts, the important 

degree(1>2>3) ， urgency(1>2>3), Difficluty(1<2<3), 

Cost(Time/days * staff input/Number of people), value(1>2>3).  

1. The degree of 

importance (1>2>3) 

2. The degree of  urgency 

(1>2>3) 

3. The degree of Difficulty 

(1<2<3); 

4. The degree of Cost (time 
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Generally speaking, if the opinions are inconsistent, it will be 

strictly played once. The core members of development, 

product, operation, boss, etc. will score. 

required*days 

*personal*number of 

people); value (1>2>3). 

5. Disagreement 

requirement will be 

negotiated by the team. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

Will give importance, urgency to score 1-3, 1 is the most 

important; while the degree of difficulty from 1-3, 3 is the most 

difficult 

a.The important 

degree(1>2>3)，urgency 

(1>2>3), Difficulty 

(1<2<3), Cost (Time/days 

* staff input/Number of 

people), value (1>2>3).  

Give importance, urgency 

to score 1-3, 1 is the most 

important; while the 

degree of difficulty from 1-

3, 3 is the most difficult. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

Inspired: How to Create Products Customers Love", the value 

generated from REs should be considered into assessment 

meeting. 

"Inspired: How To Create 

Products Customers 

Love", the value generated 

from REs should be 

considered into assessment 

meeting. 

 

Interview 14 

Transcript Codes 

1.What is the model/method you use when doing requirement prioritization? Please 

describe its using process. 

There is no special priority model, 

The main priority is to develop urgent and important two-

dimensional tables based on business goals. 

After getting the requirement, it will perform a requirement 

refinement session with the product team. 

Set the required human resources for each requirement (for 

example, requiring front-end programmers, data analysts, and 

system administrators to intervene), giving roughly every effort 

1.Develop a 

(urgent/important) two-

dimensional table based on 

business goals 

2.After the requirements 

are usually obtained, a 

requirement refinement 

session is performed with 

the product team. 
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required. 3.Set the human resources 

required for each 

requirement. 

4. Set up the required 

human resources for each 

requirement, and generally 

give each requirement 

effort. 

2.Does your method give priority value to per requirement item, or in other words, 

grade the importance of priority? If so, how does your method calculate the priority 

value for requirement sequence? If not, why not use the priority value to calculate the 

requirement sequence? 

There is no scoring. Each requirement is divided into three 

levels, high, medium, low. 

a.Divide requirements into 

3 level: high, medium, low. 

3.What requirement prioritization method/model have ever you referred to from book, 

article or research article? How do you tailor and apply it into your used 

method/model? 

The current model used is borrowed from the article. Both the 

urgent and important 2D charts are prioritized according to 

business requirements. Comprehensive business needs and 

product team (tech team) to the proportion of priorities 

The urgent and important 

2D charts is learn from the 

articles. 
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2nd Interview Transcript and Coding 

Interview 1 

Transcript Codes 

1.Have you heard about this method before? 

Numerical Assignment  

No, I haven't heard about it, but I have learned some similar 

prioritization method from training courses. 

- 

A Cost-Value approach  

No, I haven’t. 

- 

2.Do you think it will improve your current way of working? In what way? 

Numerical Assignment  

No, I don’t think so. Because we are not sure that we 

can include all stakeholders, in any case one less or one more 

stakeholder will influence the final score. 

1.Cannot include all 

stakeholders 

A Cost-Value approach  

Well, it could improve. The pairwise comparison, it is suitable 

for a new project, or a new business. so that the project 

manager could overall consideration, what the future team 

does, and what their cost and value is. 

1.Suit the new project  

2. Help overall analysis to 

suit new projects  

3.Are there any particular benefits you see in the suggested method? 

Numerical Assignmentwe  

This method could let everyone know the classification of 

requirement. It also can let everyone know the prioritization of 

requirements in each other. 

1. Improve understanding  

2. Reach consensus 

A Cost-Value approach  

The benefit is that you can convince the superior or related 

personnel with the very clear data, “we will use similar 

capabilities when we set up a new project. The senior level will 

assess whether to launch the project.” 

1.  High accuracy of data 

to convince stakeholders. 

4.Are there any particular challenges you see in the suggested method? 

Numerical Assignment  

It is difficult to implement this method. For a new project, 

customer's requirements are clear, and priority is given to 

implement according to the plan.  

But for the large projects, externally relying on a lot of 

software projects, the requirement will be changed in anytime. 

Sometimes you are prioritized but it can't be implemented. You 

can only do something else first, and it is still very challenging 

to implement this in the actual operation process. 

 

1.  Only suitable for new 

project  

2. Requirement changed 

frequently and uncertainty  

A Cost-Value approach 

Yes, the integrity and clarity of the requirements, this is 

difficult to determine, “the general needs can determine that 

1. Can’t ensure the 

requirement integrity and 

clarity.  
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Interview 2 

60% of the demand is already perfect.” There is one more 

important challenge, you can't let customers use 

mathematical formulas to get numbers by themselves, which 

is hard to implement in practice. 

2. Customer cannot use 

complex math formulas.  

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

Numerical Assignment  

If this approach is adopted  

1. When the requirement input, I need to define the 

requirement according to the importance level, the scope of the 

demand, and the affected people.  

2. Define the difficulty of the requirements, whether it depends 

on other systems and departments, and the more dependency 

requirement has higher priority.  

3. Calculate the average score by each stakeholder's scores, 

and the final requirement order is derived. 

1.Define requirements 

specification description 

(importance level, scope of 

influence, difficulty level) 

2.Determine the 

dependencies of the 

requirements 

3.Calculate stakeholder’s 

score. 

A Cost-Value approach  

Only new requirements will run this method. “However, on the 

telecommunications side, the requirement is only enforced by 

the leadership, even if the cost is higher, so if you use this 

method, only a completely new piece will be suitable for this 

method.” 

1. Only used in a new 

work environment.  

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

Numerical Assignment  

Today requirement is ok, but tomorrow it might be changed, 

and the corresponding priorities may be adjusted. This is a 

challenge when adjustments are frequent. 

1. Requirement changed 

uncertainty  

A Cost-Value approach  

When making new project requirements, with the integrity and 

clear description of the requirements, it is also necessary to add 

technical improvements for the possibility of product 

promotion. 

1. Technique still needs 

improvement for potential 

product promotion 

Transcript Codes 

1.Have you heard about this method before? 

Planning Game  

This is a common method. Although the method name description 

is not the same, it is generally understood that it is widely used in 

Chinese Research & Development enterprises. 

- 

MosCow  

Haven’t heard. 

- 
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Benefit and Cost prediction  

I haven’t heard this method before, but I have met the similar 

process. 

- 

2.Do you think it will improve your current way of working? In what way? 

Planning Game  

There is definitely improved. “The Huawei's method is only limited 

to the internal company.” The planning game is the relationship 

between the company and the company, the company and the 

customer. The combination of the two methods will make the effect 

better, and the communication between the technology and the 

customer will be more frequent. The company can grasp the 

customer's concerns internally. 

1.Increase 

communication mode 

2.Focusing on 

customer’s idea 

MosCow  

Improve the requirement degree description on importance. 

1.Improve the priority 

description. 

Benefit and Cost prediction  

Benefit/cost is a factor that is easily overlooked  

“In large companies: will not consider, because the consideration 

of benefit will be longer-term, short-term benefits will not be seen, 

and long-term benefits may be having, but not necessarily 100%.” 

1.Benefit/cost is 

overlooked because 

its effect cannot be 

seen. 

3.Are there any particular benefits you see in the suggested method? 

Planning Game  

1. Convenient and efficient,  

2. Basic coverage of the company's concerns.  

3. Enhance customer interaction 

1. Improved 

Convenience.  

2.Improve Efficiency 

3.Coverage 

stakeholder’s 

concerns 

4. Focusing on 

customer’s idea 

MosCow  

Very adaptable, this method I think can be applied to most current 

application scenarios 

1.High adaptable 

Benefit and Cost prediction  

For small companies, control risk. If you do not analyze the 

cost/benefit in advance, you may not receive it back.  

Maximize profits and improve efficiency. 

1.Control risk 

2.Improve efficiency 

3.Improve profit 

4.Are there any particular challenges you see in the suggested method? 

Planning Game  

1. The customer is vague about the requirement and needs to be 

guided by the staff. For example, “they don't understand a 

technique term or the function. So, they feel anything is ok, it will 

make the technicians misjudge.”  

2. The randomness and suddenness of customer requirements lead 

to a lack of technical reserves. For example, “technicians lack 

awareness of customer requirement, they do not know how to 

1. Stakeholders’ 

perspectives to 

requirements are 

vague. 

2.Technology cannot 

catch the uncertainty 

of customer 

requirements.  
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develop or have not developed, which will lead to inaccurate 

estimates.” 

3. As the project progresses, the customer's perception of the 

requirements is constantly changing. For example, “He may cancel 

the requirements at any time and is unpredictable, which will lead 

to frequent changes in development.” 

3.Requirement 

changed constantly 

and randomly 

 

MosCow  

When the customer suddenly cancels and suddenly gives up, it will 

cause problems in some of the requirements and be affected.  

“In the open source community, other teams in other companies 

will have an impact on your needs.” 

1.Requirement     

suddenly canceled or 

gave up 

Benefit and Cost prediction  

In theory, there are many problems in the theory, because there are 

many uncertainties. The requirement that may be predicted at the 

beginning will be exceeded in the future, and the delay will occur 

frequently.   

Predictive analysis, the energy and time required, is more difficult 

to analyze than the MoSCOW method. 

1.Requirement might 

be exceeded or 

delayed 

2.Need extra time and 

effort. 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

Planning Game  

Change the coordination between departments and departments, 

improve the communication barrier between upper leader and 

lower employees, compress the product structure, and streamline 

the assembly line. 

1.Change the 

communication mode  

2.Change the product 

architecture 

MosCow  

Add this method in the process of entering requirements and 

communicating with customers according to the importance of the 

requirements. 

1.Add MosCow 

approach into the 

current model 

Benefit and Cost prediction  

Add extra energy and time to predict the analysis. “In the process 

of coordination and communication, in addition to considering the 

urgency of the requirements, it is necessary to add a benefit/cost 

forecast.” 

1.Add Benefit and 

Cost prediction 

approach into the 

current model 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

Planning Game  

Because there are many departments in large companies, the 

distribution and understanding of requirement and card stories are 

different between departments and departments. “The department 

always push the problem to others, and the dispute will always 

exist. It's easy to push the problem down to the bottom staff.” 

1. Inconsistent 

understanding to 

requirements among 

departments induces 

dispute.  
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Interview 3 

MosCow  

Different department has different understand to technology. On 

the one hand, in order to compete for customers, the department 

will increase the priority of some dispensable requirements. On the 

other hand, some departments are not clearly understanding 

requirement, they will be daze for analysis. 

1.Different 

perspective of 

Requirement 

2.Fuzzy perception of 

requirements  

 

Benefit and Cost prediction  

Still the fourth question’s challenge. In theory, there are many 

problems in the theory, because there are many uncertainties. The 

requirement that may be predicted at the beginning will be 

exceeded in the future, and the delay will occur frequently.   

Predictive analysis, the energy and time required, is more difficult 

to analyze than the MoSCOW method. 

1.Requirement might 

be exceeded or delay 

2.Need extra time and 

effort. 

Transcript Codes 

1.Have you heard about this method before? 

Planning Game  

Not yet.  

- 

QFD  

No. 

- 

2.Do you think it will improve your current way of working? In what way? 

Planning Game  

I think less helpful.  

For us, it is divided into modules and the card writes a few words, 

which does not make much sense.  

Less helpful 

QFD  

Working methods: In the process, the quality requirements will be 

improved. Improve customer satisfaction and be stricter to 

themselves. 

1.Improve quality 

requirement. 

2.Improve customer’s 

satisfaction 

3.Be stricter to 

themselves. 

3.Are there any particular benefits you see in the suggested method? 

Planning Game  

Consider the time and quantity of customers and experts. The 

requirements and ordering of the next cycle are established based 

on current results and requirements.  

Let the experts estimate how much effort each story puts, which is 

combined with your work efficiency to determine new 

requirements. 

1.Consider customer 

and experts’ time and 

suggestion. 

2.Increase the 

accuracy.  

QFD  

In order to reduce subsequent changes, QFD maximizes product 

quality and customer satisfaction in the initial design, thereby 

1.Reduce subsequent 

changes and cost 
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Interview 4 

reducing subsequent changes, reducing subsequent cost and 

reducing rework. 

4.Are there any particular challenges you see in the suggested method? 

Planning Game  

1. It is still impossible to guarantee the accuracy. “Even if it is an 

expert estimated, the accuracy still cannot be guaranteed. In 

addition, problems will be encountered in the implementation 

process: when experts estimate the workload, it is impossible to 

fully consider all factors, which may affect the staff.”  

2. The requirements may be changed. There is no solution for the 

planning game as the requirements changes. 

1.It’s impossible to 

guarantee the 

accuracy. 

2.Can’t consider all 

factors. 

3.Requirements may 

be changed. 

QFD  

QFD requires high skill/technology of personnel (quality 

requirements: accuracy, self-requirement, etc.).  

The process of controlling the quality (must judge whether the 

quality is up to standard and achieve customer satisfaction) leads to 

increased cost and time. 

1.Requires high 

skills/technology of 

personnel 

2.Increase cost and 

time 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

Planning Game  

Change for specific needs and find the relative experts. 

1.Change for specific 

needs 

2.Find the relative 

experts. 

QFD  

When negotiating with the customer to update the list of 

requirements on a weekly basis, consider what problems are 

encountered during the implementation process, update the 

functionality, improve quality through process characteristics and 

quality characteristics, and improve customer satisfaction. 

1.Add QFD into 

current method 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

Planning Game  

I think there is no more challenge. 

- 

QFD  

Still the challenge of fourth question, QFD has high requirements 

on the quality of personnel (quality requirements: accuracy, self-

requirement, etc.). 

1.Requires high 

skills/technology of 

personnel 

2.Increase cost and 

time 

Transcript Codes 

1.Have you heard about this method before? 

$100  - 
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No. 

Rank based on product definition  

No 

- 

2.Do you think it will improve your current way of working? In what way? 

$100  

No, it may not be applicable in our work scenario. Because in our 

scenario, basically, employees basically understand what needs to 

be done first through communication, and there will be no major 

differences. This method brings everyone together, then each 

person allocates 100 dollars, and finally discharges the priority. 

Finally, it may still need to discuss seeking a unified opinion, so 

using this method will make the work efficiency lower.  

Because our scenario is phased, the requirement may not be as 

many as the regular software companies, and there is not much 

requirement at each stage. Using this method may have a little 

overkill. 

1.It’s not suitable for 

the current work 

scenario. 

Rank based on product definition  

Increased employee understanding  

It looks good and feels better. After this process, every employee 

has a clear understanding of each requirement. 

1.Employee has a 

clear understanding of 

requirements. 

3.Are there any particular benefits you see in the suggested method? 

$100  

The special advantage is that “when the requirement priority needs 

most people to analyze and there are differences of opinion”, this 

method will be better to help everyone make decisions. It can 

visually see what each person cares about, so that everyone can 

discuss it. It is possible to understand the other party's requirements 

first, and each stakeholder can make some balance, and everyone 

can reach a consensus. 

1.Help people make 

decision. 

2.Discuss with each 

other. 

3.unerdtand other’s 

requirement. 

4.reach a consensus  

Rank based on product definition  

Prioritizing requirements is more conform with customer 

satisfaction, because this method allows each employee to 

participate, so everyone will be impressed with the importance of 

the current requirements, as well as transparent communication of 

all parties. In addition, this method allows the ordering of 

requirements to be more standardized and can be reviewed and 

revisited. 

1.More conform with 

customer satisfaction 

2.Transparent 

communication. 

3.The ordering of 

requirements to be 

more standardized.  

4.Are there any particular challenges you see in the suggested method? 

$100  

The special challenge is that in most cases the divergence of 

possible ordering may not be that serious, so the scenarios that can 

be used may be limited. In addition, this method needs to 

be organized into a map after each person's distribution. In the end, 

1.limited scenarios 

2.waste time 
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Interview5 

it is necessary to discuss and reach a consensus. If there is more 

requirement, it will be very time consuming. 

Rank based on product definition  

The perspective of each employee is different, because usually 

everyone cares about and understands their own part, so the priority 

of the requirements may be determined by the project manager who 

is more globally aware of the project. The process of everyone’s 

scoring may not be very helpful. 

1.Employees’ 

perspective to 

requirements are 

different. 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

$100  

Re-plan the process because it would be better for the current 

company scenario:  

First, each person uses $100 to allocate all the needs. Then sort the 

people's money after the requirement is added. Finally, starting 

from the most requirement money, everyone will discuss the 

sequence and make a consensus. 

1.Re-plan the 

progress 

 

Rank based on product definition  

In our company, we would not let employees go to separate scores, 

but directly in the discussion, everyone will decide the Score of 

each requirement together, so that most of the disputes can be 

resolved directly in the discussion. And there is still a lot of 

different opinions that need time to explain after everyone finishes 

the score alone and reordering. After that, project manager will 

make a holistic review, check for missing vacancies, or fine-tune, 

and then reach a consensus. 

1. everyone make the 

discussion about their 

ideas. 

 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

$100  

At present, there is not any big challenge because it continues the 

previous way of working. 

- 

Rank based on product definition  

There is no Big challenge.  

It’s just that you haven’t used it before, you need to take the time 

to convince everyone to try it, because this will change the way of 

working before, and whether everyone will adapt to is a problem, 

as the effect and input-output ratio after application will be better 

than before which also needs practice to see it. 

1.Change the pre-

working scenario. 

2. Stakeholder’s 

unwillingness because 

of adoption effect not 

confirmable 

Transcript Codes 

1.Have you heard about this method before? 

Kano model  - 
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Interview 6 

No. 

2.Do you think it will improve your current way of working? In what way? 

Kano model  

1. The customer will be more systematic about the sorting and 

understanding of the requirement.  

2. Sort according to high satisfaction.  

3. Increase efficiency through importance 

1.Cusomter will be 

more systematic about 

sorting and 

understanding the 

requirement. 

2.Increase efficiency 

through importance. 

3.Are there any particular benefits you see in the suggested method? 

Kano model  

The method used to obtain the requirement is to do a 

questionnaire, more accurate data, more accurate requirements 

could be obtained.  

Quality prototypes, to distinguish the different requirements of 

different stakeholders, the degree of impact is different, which 

helps us increase efficiency. 

1.Data and 

requirement are more 

accurate 

2.Increase efficiency. 

4.Are there any particular challenges you see in the suggested method? 

Kano model  

The company needs to consider the completeness of the design 

questionnaire and effectively send the questionnaire to the 

customers. Expect them to give feedback on effective opinions, 

not invalid ones. 

1.Quesitonaire is not 

completeness. 

2.Customers may not 

answer questionnaire 

effectively. 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

Kano model  

Add a design questionnaire to the method of obtaining the 

requirement, and then integrate all the requirements into the 

analysis. 

1.Add questionnaire 

to collect 

requirements for 

technique integration 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

Kano model  

As the questionnaire and the similar software are used to obtain 

the requirements, the requirements of the two methods may 

conflict. The requirement A from questionnaire and the 

requirement B from similar software may be contradictory, 

thereby increasing the workload. 

1.Requirements from 

questionnaire and 

competitive product 

may conflict. 

Transcript Codes 

1.Have you heard about this method before? 

Benefit and Cost prediction  

No. 

- 
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MosCow  

Yes, i have heard. 

- 

2.Do you think it will improve your current way of working? In what way? 

Benefit and Cost prediction  

Yes, this method is a comparative universal measurement method. 

The current software projects basically carry out cost and benefit 

measurement analysis. 

1.This method is a 

universal 

measurement method 

MosCow  

Yes, it is better to distinguish software function priorities. 

1.Distinguish 

software function 

priorities. 

3.Are there any particular benefits you see in the suggested method? 

Benefit and Cost prediction  

Estimate the revenue of the project and determine if the project is 

feasible. 

1.Estimate revenue to 

determine feasible 

requirements. 

MosCow  

It is better to distinguish the priority of software functions. Through 

classification, developers understand what functions need to be 

developed and what functions are necessary. 

1.Distinguish the 

priority of software 

functions. 

2.Develper knows 

function clearer. 

4.Are there any particular challenges you see in the suggested method? 

Benefit and Cost prediction  

Limitations. “For state-owned enterprises, not only they consider 

the economic perspective of cosst-benefit, but also understand more 

factors from the social perspective and the public perspective.” 

1.More consider the 

social factor than 

cost-benefit. 

MosCow  

Need project manager, or requirement collector to do detailed 

research analysis, and may generate error. 

1.Need to do more 

detailed research and 

analysis. 

2.Generate error 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

Benefit and Cost prediction  

We would have to taking into account the social, public and 

economic benefits, each step needs to be considered. 

1.Taking into account 

the social, public and 

economic benefits. 

MosCow  

High requirement for comprehensive capabilities of requirement 

engineers 

1.Need high skill of 

requirement 

engineers. 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

Benefit and Cost prediction  

There are many iterative development requirements in software 

development. Some projects may not produce much benefit in the 

early stage. The real benefit may come after 2 years, 3 years, or 

even 5 years. The initial investment is large, only from the benefit 

and cost prediction method. So no project can be established. 

1.The method cannot 

get benefits in the 

early stage and initial 

cost is large. 



 

127 

                                           

 

 

Interview 7 

MosCow  

The project manager or the requirement collector is required to 

conduct detailed research and analysis on the function list. It is also 

necessary to combine other evaluation models, otherwise it is likely 

to miss some important functions. 

1. Need to do more 

detail research and 

analysis. 

2. May miss some 

important functions 

without evaluation 

method. 

Transcript Codes 

1.Have you heard about this method before? 

MoScoW 

Yes 

- 

Ping Pong Ball 

Yes 

- 

2.Do you think it will improve your current way of working? In what way? 

MoScoW & Ping Pong Ball 

Yes, it can. The way to improve is to specify the priority of the 

requirements with specific rules and procedures, so that the entire 

requirement meeting is orderly, and the sense of mission of the 

participants is strengthened, but the overall priority accuracy is not 

improved much. 

1. Specific process 

makes the meeting 

conduct more orderly 

and interactive. 

MoScoW 

Let's talk about MoScoW. In fact, there are four categories. In my 

opinion, there are too few categories. There are many requirements 

between MUST and SHOULD. And in the actual development 

process, the classification between MUST/SHOULD/COULD is 

very easy to get changed, for example, a requirement that belongs 

to COULD will suddenly become MUST. 

1. Requirement 

category is not 

enough. 

2. Requirement 

category is easily 

changed. 

 

Ping Pong Ball 

Let's talk about Ping Pong ball. In fact, same as the 100-dollar, if 

participants do not pay attention, no matter table tennis, 100 dollars, 

top 10 sorting, will affect the accuracy of priority. 

1. Participants do not 

pay attention no 

matter with any 

technique. 

3.Are there any particular benefits you see in the suggested method? 

MoScoW & Ping Pong Ball 

Benefits have been discussed in last question. Generally speaking, 

the whole prioritization process has specific rules, specific 

processes, specific regulations. And the requirements meeting will 

be organized better, thus enhancing the sense of mission and rigor 

of the participants. Reduce the possibility of sorting without care. 

1. Specific process 

makes the meeting 

conduct more orderly 

and interactive. 

4.Are there any particular challenges you see in the suggested method? 
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MoScoW  

There are no special challenges. If you want to say a lot, how to 

distinguish a large amount of requirement content into four 

quadrants is a difficult thing. You will encounter a lot of ambiguity. 

How to deal with this situation is a challenge. 

1.The ambiguity to 

classify requirements 

into type quadrants. 

Ping Pong Ball 

There are no special challenges. To be honest, the only challenge is 

that the requirements are very readable and understandable, 

ensuring that participants have same understanding for each 

requirement. 

1. Enough 

understandable 

requirements for 

participants’ identical 

understanding. 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

MoScoW & Ping Pong Ball 

In fact, I don't currently use these methods to sort in the company. 

The reason is very simple. The fast-paced development process is 

basically based on the requirement block (a requirement block 

contains multiple requirement points). 

1. Complete a requirement block within the specified time. There is 

no need for the requirement point. 

2. About the order of the demand block, the company will naturally 

have a ranking of the project (A project a fool knows more 

important than the B project, the demand block of the natural A 

project will be developed earlier) 

3, If AB two projects are just as important, then compare the 

publishing time, first go first publish. 

4, if the online time is the same, then naturally it is all done before 

going online, it does not matter 

5. If the online time is the same and you can't finish it, apply for an 

additional person or ask for someone with the right to decide. 

In summary, the company will not use such these methods to 

prioritize requirements. 

1. Agile prioritization 

by requirement blocks 

does not need voting 

points. 

2. Agile prioritization 

relies on instinct. 

3. Agile prioritization 

is by project time. 

4. Asking more 

resources is 

unavoidable in 

prioritization.  

MoScoW 

I may add more quadrants, 8 quadrants; or different people use 

different dimensions. The method is “must, should, could, won't”, 

so I may use this to some people. But for some other people, I may 

give a lot of money, and use “earn some, not earn, lose money”, 

such dimensions. 

1. Add more 

requirement 

categories. 

2. Different people 

use different kinds of 

requirement category. 

Ping Pong Ball 

If use Ping Pong Ball prioritization, the prioritization itself will cost 

too much workload, and I may use Pinging Pong ball for the 

requirement block, but not every requirement one by one. In 

addition, I may not use table tennis. . . . . It’s a bit difficult to get a 

box of table tennis. 

1. Prioritize 

requirements in block, 

not one by one, for 

cost saving. 

2. Difficult to really 

use a box of ping 

pong. 
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Interview 8 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

MoScoW & Ping Pong Ball 

No challenge, because there is no way to combine. First of all, my 

current job is very fast, there is no time to sit down and play the 

requirement prioritization game, and no one will come to play with 

you. Second, the priority of requirement is very obvious, as long as 

you can understand the project behind the requirement, like the 

difficulty of the requirement, the time-consuming and DDL of the 

requirement, the basic instinct can prioritize requirements in a flash. 

The other is to see if you can do it. You can only postpone the part 

that you can't do or seek additional resources. 

1. Agile prioritization 

has little time for 

holding. 

2. Instinct of project 

understanding is 

better than complex 

technique. 

3. Postpone is 

unavoidable. 

(we append asking “please give detailed and separate answer on 

each technique”) 

MoScoW 

According to this method to do prioritization with other people, 

maybe the answer I get is a total of 10 requirements, 9 is a must, 

one will not be done. And for me, telling me that there are 9 must-

do for the prioritization, it really does not help to prioritize the 

ranking, how to avoid this situation, or how to deal with this 

situation is a big challenge. 

1. Prioritization by 

requirement category 

cannot eliminate 

enough items. 

(we append asking “please give detailed and separate answer on 

each technique”) 

Ping Pong Ball 

The biggest challenge is time. Although this prioritization method 

is effective, in a high-frequency, high-efficiency and high-intensity 

working environment, such a method is too extravagant, requires a 

lot of manpower and time. How to take time out, and how to get all 

the participants’ time out. (after all, really high-intensity work, 1 

hour is too hard to squeeze out). 

1. No enough time 

from work and 

participants to support 

the technique conduct 

Transcript Codes 

1.Have you heard about this method before? 

Rank Based on Product Definition 

No. I Will prioritize according to the dependency relationship, 

develop the necessary requirements, but did not let everyone 

participate in the form of scoring, usually the project leader to 

operate. 

- 

2.Do you think it will improve your current way of working? In what way? 

Rank Based on Product Definition 

For larger projects, this method will have a certain effect. I think 

there are two points for improvement. a: In the past, our planning 

1. For large projects, 

it ensures the 

dependency analysis. 
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of the project was distributed according to the urgency. In the face 

of urgent needs, I will not consider the dependency relationship. 

Although the development speed is accelerated in the early stage, I 

will double the compensation in the later stage. Therefore, I will 

pay more attention to the dependency relationship in the future. b: 

It is necessary to distinguish the requirement that is determined not 

to be done, no matter the time is urgent or the demand is worthless 

and meaningless. In this part, I will judge according to the actual 

situation. If the demand is useless and meaningless, I need to give 

a reasonable reason or "B plan." 

2. For large projects, 

it ensures to 

distinguish the 

unnecessary 

requirements at any 

case. 

3. Judge requirements 

according to actual 

cases. 

3.Are there any particular benefits you see in the suggested method? 

Rank Based on Product Definition 

It needs to insist the formal project management method. In the past 

development, Party-A customers often desperately compress the 

construction period, resulting that many rules and regulations 

cannot be implemented, resulting in more delays in the construction 

period. In the later planning, I hope that I can improve the planning. 

1.It ensures a more 

formal prioritization 

process to avoid the 

customer’s  

disturbance. 

4.Are there any particular challenges you see in the suggested method? 

Rank Based on Product Definition 

The challenge I think has two points: a. If The planning made in 

this way conflicts with the time point requested by the customer, 

how to balance it; b: whether the development team adapts. 

1. Balance conflicts 

with the time point 

requested by the 

customer. 

2. Whether the 

development team 

adapts 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

Rank Based on Product Definition 

The changes are as follows: a. Integrate the requirements that have 

been developed, so as to find out the parts that can be altered or 

must be altered later, such as encapsulate methods or interfaces, and 

improve the corresponding documents for later use; b. 

Appropriately adjust undeveloped requirements, according to 

whether there is a dependency relationship. 

1. Integrate the 

developed 

requirement to find 

out the parts that can 

be altered or must be 

altered later. 

2. Adjust 

undeveloped 

requirements 

according to 

dependency. 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

Rank Based on Product Definition 

Yes, for some software developers, if a method can achieve a 

certain function, often no new attempts will be made, because the 

project duration has been estimated by the original way, but the 

1. Developers don’t 

adopt new methods 

because of technique 

uncertainty. 
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Interview 9 

No reply. 

 

 

Interview 10 

effect of the new method is uncertain. In the same way, in terms of 

project management, in the face of new methods, there will be 

scruples. Personally, I think that the improvement of ability must 

be accompanied by new challenges, so in the later project 

management, I will try this way. 

Transcript Codes 

1.Have you heard about this method before? 

Numerical Assignment & Requirement Uncertainty 

Prioritization Approach & Weighted Criteria Analysis 

None of these three methods have been heard. 

- 

2.Do you think it will improve your current way of working? In what way? 

Numerical Assignment 

Yes, it can improve. Through adopting the numerical assignment 

method, sales, pre-sales, product manager, project manager, 

researcher and developer, testing, engineer, quality controller, 

customer service and other related positions can be integrated to 

make a relatively complete assessment. 

1. Relative 

stakeholders can be 

integrated to make a 

relatively complete 

prioritization.  

Requirement Uncertainty Prioritization Approach 

Yes, it can improve. By setting different weights for different 

people, you can get a more precise priority. 

1. More precise 

priority by different 

weights for different 

stakeholders. 

Weighted Criteria Analysis 

Yes, it can improve. It can better classify different evaluation 

factors according to the actual situation inside the company, so as 

to get the priority that corresponds with the current actual situation. 

1. Classify different 

priority factors by 

actual cases. 

3.Are there any particular benefits you see in the suggested method? 

Nothing particular. - 

4.Are there any particular challenges you see in the suggested method? 

Numerical Assignment 

When conducting a requirement prioritization in this way, it is 

necessary for all relevant work colleagues (interest/responsibility 

related) to participate, which increases the cost of manpower. 

1. More participation 

increases the human 

cost.  

Requirement Uncertainty Prioritization Approach 

When using this method for requirement prioritization, more 

human resources need to be invested to manage and validate this 

system/model. If there is no relevant software, the manual offline 

work. 

1. Higher human cost 

without automation 

software.  
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Interview 11 

Weighted Criteria Analysis 

Increased manpower/cycle costs during the demand assessment 

period. 

1. Higher human and 

time cost. 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

(we append asking “please give detailed and separate answer on 

each technique”) 

Numerical Assignment  

Divide the requirements into a large category of requirements, like 

manual materials, product functions, product testing, 

implementation deployment, etc.; define the relevant departments 

and jobs for the requirement review according to different types of 

requirements. 

1. Define the 

requirement category 

by practitioner’s case. 

2. Define the relevant 

departments and jobs 

according to different 

requirement types. 

(we append asking “please give detailed and separate answer on 

each technique”) 

Requirement Uncertainty Prioritization Approach 

Add the corresponding software system, adopt the online electronic 

system management; formulate the corresponding manager role 

and company process, and the implementation is mandatory; the 

job responsibilities of the existing positions are clarified, and the 

requirement prioritization is included in the practitioner's job 

evaluation. 

1. Add the software 

system for automation 

management. 

2. Enforce by adding 

roles and company 

process. 

3. Assess the 

prioritization job. 

(we append asking “please give detailed and separate answer on 

each technique”) 

Weighted Criteria Analysis 

Add the corresponding software system and adopt the online 

electronic system management. 

1. Add the software 

system for automation 

management. 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

(we append asking “please give detailed and separate answer on 

each technique”) 

Numerical Assignment 

Increase company operating costs. 

1. Increase company 

operating costs. 

(we append asking “please give detailed and separate answer on 

each technique”) 

Requirement Uncertainty Prioritization Approach 

Increase company operating costs. 

1. Increase company 

operating costs. 

(we append asking “please give detailed and separate answer on 

each technique”) 

Weighted Criteria Analysis 

Increase company operating costs. 

1. Increase company 

operating costs. 



 

133 

                                           

No reply. 

 

 

Interview 12 

Transcript Codes 

1.Have you heard about this method before? 

EVOLVE & Ping Pong Ball 

No 

- 

2.Do you think it will improve your current way of working? In what way? 

EVOLVE & Ping Pong Ball 

Yes, it can improve. requirement analysis has always been a pivotal 

part of software engineering and requirement scheduling is part of 

requirement analysis. In the daily software development of my 

current team, I don't have a good scientific method to analyze the 

requirement to the requirement schedule, so that the content of the 

work is not the most needed by the customer. I personally think that 

it is more necessary for a large collaborative project to analyze and 

prioritize requirements in a scientific way. You can use some of the 

above methods to adapt to the team's plan, improve some of the 

steps, and may be beneficial to our team. 

1. A more scientific 

way for collaboration. 

(we append asking “please give detailed and separate answer on 

each technique”) 

EVOLVE 

For my current work, a scientific requirement prioritization method 

will definitely improve the current work efficiency. In the EVOLVE 

method, the incremental approach can flexibly respond to software 

requirements in different stages of the software development 

process. This is the best thing about the work of our team. 

1. The incremental 

iteration can flexibly 

prioritize 

requirements in 

multiple stages. 

(we append asking "please give detailed and separate answer on 

each technique") 

Ping Pong Ball 

The requirement prioritization in the ping-pong ball method needs 

to be done multiple times to ensure the final validity. I think this is 

what I can do at work. 

1. Multiple times of 

prioritization ensures 

the validity. 

3.Are there any particular benefits you see in the suggested method? 

EVOLVE & Ping Pong Ball 

At present, our team is actually chaotic in requirement 

management. If we can have a clear requirement schedule, it is a 

great benefit for development. First of all, I have seen that the above 

two methods get conclusion after many iterations. I think the 

advantage of doing this is that it can unify the scheduling of the 

team's opinions and refine the requirement. 

1. Multiple iterations 

ensure the refined 

prioritization and 

team consensus. 
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EVOLVE 

Incremental sorting method, using genetic algorithm to obtain the 

global optimal prioritization, I think this is what the other methods 

don’t have, and considering the balance of requirement and 

resources, there will be no excessive requirement and insufficient 

resources. 

1. A more complete 

prioritization by 

algorithm. 

2. Prioritize the trade-

off on requirement 

and source. 

 

Ping Pong Ball 

Using a physical object to score multiple times, you can unify the 

opinions and ideas between the team members. The team members 

can score the requirement reasonably according to different 

situations, so that the requirement prioritization can maximize the 

resource utilization (like developer allocation). 

1. The physical ball 

can achieve team 

consensus in 

prioritization. 

2. Score the priority 

by cases. 

4.Are there any particular challenges you see in the suggested method? 

EVOLVE & Ping Pong Ball 

For the scoring of the requirement priority, I think that we should 

need to quantify, in other words, set the reasonable scoring criteria, 

objectively to score, and these criteria are more difficult to define. 

1. Difficult to define 

the priority scoring 

criteria. 

EVOLVE 

The time when the increment prioritization of requirements occurs 

is sometimes undetermined, and the prioritization generated by the 

algorithm may not be able to consider some other factors. For 

example, some requirements must require some people to complete 

at a certain moment. This is something we need to consider of. 

1. The time to hold 

increment iteration of 

prioritization is tough 

to be determined. 

2. Algorithm cannot 

consider other factors, 

like development by 

certain people at 

certain moments. 

Ping Pong Ball 

When scoring priority, there may be two or more equal scores of 

requirement priority. How to prioritize at this moment also requires 

additional consideration. 

1. More consideration 

on equal scores of 

requirement priority. 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

EVOLVE & Ping Pong Ball 

As I said above, it is necessary to clarify the criteria for the 

requirement estimation to obtain a more scientific requirement 

priority score. 

1. Define the priority 

scoring criteria. 

EVOLVE 

First, you need to score the requirements, and then you need to use 

genetic algorithms to prioritize, which is not what we currently 

have. 

1. Score priority and 

use algorithm. 

Ping Pong Ball 

It is necessary to share the content of all the requirements to all the 

people who participate in the Ping Pong Ball prioritization. The 

1. Share the 

requirement content 
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Interview 13 

No reply. 

 

 

Interview 14 

current division of labor of our team is more serious. Members 

doing part of this project only understand a part of all requirements. 

for participants’ not 

understanding. 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

EVOLVE & Ping Pong Ball 

The requirement prioritization must require the team to cost the 

time and effort. For the team work that has already been quite tight, 

it may bring another workload. It is more difficult for all members 

to reach an agreement. It may need an index to determine whether 

to choose this technique. 

1. More time and 

effort cost for 

adoption. 

EVOLVE 

There are no more challenges except the issue of time-cost. 

1. More time and 

effort cost for 

adoption. 

Ping Pong Ball 

Considering that not all members are aware of all the requirements, 

it may be necessary to share all the requirement content before 

assigning Ping Pong ball to the requirement, or to allow only those 

who understand requirements to participate in the prioritization. 

This is the challenge we need to overcome. 

1. Share the 

requirement content 

for participants’ not 

understanding. 

2. Allow only the 

stakeholder who 

understands 

requirements to 

participates 

Transcript Codes 

1.Have you heard about this method before? 

No - 

2.Do you think it will improve your current way of working? In what way? 

Cost-value 

Yes. 

- With comparison between each of the two requirements, you can 

intuitively feel the relationship between the various requirements, 

thus handling the priority. 

- Requirement engineers and programmers join during the 

requirements analysis process, so as to make the cost and value 

estimation more accurate. 

1. Pair comparison of 

requirements help the 

intuitive priority. 

2. More stakeholders’ 

participation ensures 

the priority estimation 

accurate. 

3.Are there any particular benefits you see in the suggested method? 

Cost-value 

- The pair comparison of requirements can give a better accordance 

1. Pair comparison of 

requirements is an 
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for the trade-off on similar requirements. 

- The process to estimate the cost and value with the requirement 

engineers’ and experienced programmers’ joining is more 

convincing, which is a better accordance for prioritizing 

requirements. 

accordance for similar 

requirements trade-

off. 

2. Prioritization with 

more stakeholders. 

4.Are there any particular challenges you see in the suggested method? 

Cost-value 

- A large amount of time for requirement engineers and experienced 

programmers to analyze in the early stage 

- The startup requirements may change at any time, and the value 

of the requirements will change. 

1. Higher time cost in 

early stage. 

2. Requirement and 

its value change any 

time in startup. 

5.If you were to try this method in your company, what changes would you need to do in 

your current practices? 

Cost-value 

- Need to hire a requirement engineer. 

- Need to change the sprint process, add requirement cost-value 

comparison analysis before sprint plan 

1. Need to hire a 

requirement engineer. 

2. Add requirement 

cost-value 

comparison analysis 

before sprint plan. 

6.Are there any particular challenges with respect to adapting your current practices to also 

include the whole or parts of the suggested method? 

Cost-value 

Overall, this method is very good. The only challenge is that for 

startup, many small features are very flexible and will change 

frequently. For example, at some duration, the feature A may be 

important, but due to external factors, such as the contract of related 

stakeholder of feature A is not signed. So, maybe the value of 

feature A is not that important. However, the requirement cost-

value analysis of the input at this time will be re-examined. But for 

long-term stable requirements this method is very good, so we 

should combine the two methods together. The recommended cost-

value method can be used for long-term planned features, and other 

more flexible prioritization method can be used for features with 

uncertain values. 

1. Requirements in 

startup changes very 

frequently by external 

factors. 

2. Requirements with 

uncertain value 

cannot suit this 

technique for long-

term.. 
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General Discussion on Interview’s Reaction 

1) Interview 1 

Interviewee's Reactions to A Cost-Value Approach: 

This method would be good to use for a brand-new external project, or a new business. This 

allows for a holistic view of future team work arrangements as well as cost and value trends. 

Project manager could use a clear data to explain the cause, value and cost of the requirements, 

thereby convincing the superior leader or related personnel. 

 

The challenges in this method is the integrity and clarity of the requirements are difficult to 

determine. In addition, you can't let customers use complex mathematical formulas to get 

numbers by themselves, which is hard to implement in practice. 

After adapting the current practices to include this method, the challenge is the lack of 

technology, workers and customers requires extra time and effort to improve the mathematical 

matrix of technology learning. 

 

In order to try this method in the interviewee's company they would have to wait for a brand-

new project or business to use this method, because the running project, the demand is 

determined by the leader, even if the cost is higher. And they would have to teach customers to 

use AHP’s pair-comparison matrix. 

 

Interviewee's Reactions to Numerical Assignment: 

This method would be good to let everyone know the current classification of the requirements, 

it also allows everyone to know the priority of each requirement in everyone's mind. 

 

The challenges in this method is this method is difficult to implement, because for a new project, 

the scope of Party A's requirement is clear, and the priority sequence is directly arranged 

according to the customer's wishes. In addition, for a large project, the external project may 

depend on many software projects. Even if the requirement priority is arranged, temporary 

changes in requirements may occur and cannot be performed normally. 

After adapting the current practices to include this method, the challenge is that requirements 

constantly adjustment and variability will cause the priority list also be changed. 

 

In order to try this method in the interviewee's company they would have to, first of all, it is 

necessary to distinguish the requirements according to the importance level, the scope of 

influence, and the affected population. Then define the difficulty of the requirements, whether 

it depends on other systems and departments, and the more dependency requirement has higher 

priority. Finally, calculate the average score by each stakeholder's scores, and the final 

requirement order is derived. 

 

2) Interview 2 

Interviewee's Reactions to MosCow approach:  

This method would be good to differentiating the level and importance of the requirement, its 

applicability is relatively strong and can be applied to almost all prioritization of requirement 
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in the current society. 

 

The challenges in this method is when a customer suddenly cancels certain requirements or 

suddenly gives up some requirements, it will cause problems in some of them and be affected. 

On the other hand, in the open source community, teams from other companies will have an 

impact on your requirements. 

After adapting the current practices to include this method, the challenge is different department 

has different understand to technology. On the one hand, in order to compete for customers, the 

department will increase the priority of some dispensable requirements. On the other hand, 

some departments are not clearly understanding requirement, they will be daze for analysis. 

 

In order to try this method in the interviewee's company they would have to add this method in 

the process of entering requirements and communicating with customers to the importance of 

the requirements. 

 

Interviewee's Reactions to Benefit and Cost prediction:  

This method would be good to control risk, for small companies, if you do not analyze the 

cost/benefit beforehand, you may not be able to recover the cost. Maximize benefits and 

improve employee efficiency. 

 

The challenges in this method is the theoretical model will have many problems in practice 

because there are many uncertainties. The requirements which predicted at the beginning may 

be exceeded or delay in the future.  

After adapting the current practices to include this method, the challenge is the energy and time 

required for predictive analysis are more difficult to analyze than the MosCow method. 

  

In order to try this method in the interviewee's company they would add extra energy and time 

to predict the analysis. In the process of coordination and communication, in addition to 

considering the urgency of the requirements, it is necessary to add a benefit/cost forecast. 

 

Interviewee's Reactions to Planning Game:  

This method would be good to strengthening customer interaction and basically covering the 

company's concerns. It can increase the communication between the company and customers, 

so that it can more effectively capture the customer's concerns. 

 

The challenges in this method are: 

1. The customer is vague about the requirement and needs to be guided by the staff. For example, 

they don't understand a technique term or the function. So, they feel anything is ok, it will make 

the technicians misjudge. 

2. The randomness and suddenness of customer requirements lead to a lack of technical reserves. 

For example, technicians lack awareness of customer requirement, they do not know how to 

develop or have not developed, which will lead to inaccurate estimates. 

3. As the project progresses, the customer's perception of the requirements is constantly 

changing. He may cancel the requirements at any time and is unpredictable, which will lead to 
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frequent changes in development. 

After adapting the current practices to include this method, the challenge is the distribution and 

understanding of stories in different departments is different, and disputes will always exist. 

  

In order to try this method in the interviewee's company they would have to change the 

coordination between departments and departments, improve the communication barrier 

between upper leader and lower employees, compress the product structure, and streamline the 

assembly line. 

 

3) Interview 3 

Interviewee's Reactions to Planning Game:  

This method would be good to consider the time and quantity of customers and experts, and 

propose steps that can be changed. The requirements and ordering of the next cycle are 

established based on current results and requirements. 

Improve the accuracy of the requirements, let the experts estimate how much effort each story 

puts, which is combined with your work efficiency to determine new requirements. 

 

The challenges in this method is  

1. It is still impossible to guarantee the accuracy. Even if it is an expert estimated, the accuracy 

still cannot be guaranteed. In addition, problems will be encountered in the implementation 

process: when experts estimate the workload, it is impossible to fully consider all factors, which 

may affect the staff. 

2. The requirements may be changed. There is no solution for the planning game as the 

requirements changes. 

 

In order to try this method in the interviewee's company they would have to change for specific 

needs and find the relative experts who's cost a lot. 

 

Interviewee's Reactions to Quality functional Deployment (QFD):  

This method would be good to improve quality requirements; Improve customer satisfaction 

and stricter requirements. QFD in order to reduce subsequent changes, in the initial design, try 

to improve product quality and customer satisfaction, thereby reducing subsequent changes and 

reducing subsequent cost. Reduce rework. 

 

The challenges in this method is QFD has high demand on the quality of personnel (including 

the accuracy control of requirements, technical requirements, etc.). In addition, QFD requires 

the process of controlling quality (must judge whether the quality is up to standard and achieve 

customer satisfaction), which will increase the cost and time. 

  

In order to try this method in the interviewee's company they would have to when negotiating 

with the customer to update the list of requirements on a weekly basis, consider what problems 

are encountered during the implementation process, update the functionality, improve quality 

through process characteristics and quality characteristics, and improve customer satisfaction. 
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4) Interview 4 

Interviewee's Reactions to $100 Allocation (Cumulative voting):  

This method would be good to, when the requirement prioritization needs more people to be 

unified, and opinions are diverged, this method will be better to help everyone make decisions. 

It can visually see what each person cares about, so that everyone can discuss their opinion at 

first. Knowing each other's appeals, then each stakeholder can make some balance and everyone 

agrees. 

 

The challenges in this method is the applicable scenarios are limited, because in most cases, the 

differences in requirement ordering will not be serious. In addition, after the requirements are 

allocated, it is necessary to organize the drawing and reach a consensus, which will take a lot 

of time. 

 

In order to try this method in the interviewee's company they would have to re-plan the process 

because it would be better for the current company scenario: 

First, each person uses $100 to allocate all the needs. Then sort the people's money after the 

demand is added. Finally, starting from the most demanding money, everyone will discuss the 

sequence and make a consensus. 

 

Interviewee's Reactions to Rank based on product definition:  

This method would be good to prioritizing requirements is more conform with customer 

satisfaction, because this method allows each employee to participate, so everyone will be 

impressed with the importance of the current requirements, as well as transparent 

communication of all parties. In addition, this method allows the ordering of requirements to 

be more standardized, and can be reviewed and revisited. 

 

The challenges in this method is the perspective of each employee is different, because usually 

everyone cares about and understands their own part, so the priority of the requirements may 

be determined by the project manager who is more globally aware of the project. The process 

of everyone’s scoring may not be very helpful. 

After adapting the current practices to include this method, the challenge is that employees are 

not adapted to the new method. 

  

In order to try this method, in the interviewee's company they would not let employees go to 

separate scores, but directly in the discussion, everyone will decide the Score of each 

requirement together, so that most of the disputes can be resolved directly in the discussion. 

And there is still a lot of different opinions that need time to explain after everyone finishes the 

score alone and reordering. After that, project manager will make a holistic review, check for 

missing vacancies, or fine-tune, and then reach a consensus. 

 

5} Interview 5 

Interviewee's Reactions to Kano model:  

This method would be good to: 

1. The customer will be more systematic about the sorting and understanding of the demand. 
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2. Sort according to high satisfaction. 

3. Increase efficiency through importance 

4. The method used to obtain the requirement is to do a questionnaire, more accurate data, more 

accurate requirements could be obtained. 

5. Quality prototypes, to distinguish the different requirements of different stakeholders, the 

degree of impact is different, which helps us increase efficiency. 

 

The challenges in this method is the company needs to consider the completeness of the design 

questionnaire and effectively send the questionnaire to the customers. Expect them to give 

feedback on effective opinions, not invalid ones. 

After adapting the current practices to include this method, the challenge is that as the 

questionnaire and the similar software are used to obtain the requirements, the requirements of 

the two methods may conflict. The requirement A from questionnaire and the requirement B 

from similar software may be contradictory, thereby increasing the workload.  

 

In order to try this method in the interviewee's company they would have to add a design 

questionnaire to the method of obtaining the demand, and then integrate all the requirements 

into the analysis. 

 

6) Interview 6 

Interviewee's Reactions to Benefit and Cost prediction:  

This method would be good to estimate the revenue of the project and determine if the project 

is feasible. This method is a comparative public measurement method. The current software 

projects basically carry out cost and benefit measurement analysis. 

 

The challenges in this method are limitations. For state-owned enterprises, not only they 

consider the economic perspective of cost-benefit, but also understand more factors from the 

social perspective and the public perspective. 

After adapting the current practices to include this method, the challenge is some projects 

require multiple iterations of development requirements, and some projects have large initial 

investments, and the real benefits may be five years later. Staff cannot be evaluated solely from 

the benefit and cost prediction methods 

 

In order to try this method in the interviewee's company they would have to taking into account 

the social, public and economic benefits, each step needs to be considered. 

 

Interviewee's Reactions to MosCow approach:  

This method would be good to distinguish software function priorities. Through classification, 

developers understand what is necessary and what is optional. 

 

The challenges in this method is they need extra effort and time to do a detailed investigation 

and analysis of the function list, and there may also generate some errors. 

 

In order to try this method in the interviewee's company they would have to improve the 
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comprehensive capabilities of demand engineers and add additional cost and time to analyze 

the list of requirements. 

 

7) Interview 7 

Interviewee's Reactions to MoScoW & Ping Pong Ball 

These methods would be good to have a specific process to make the prioritization meeting 

more orderly, so that the participant has more mission sense to pay attention to prioritization, 

while accuracy may not be improved much.  

MoScoW: Its category, “must/should/could”, is not enough to prevent change, because a “could” 

can be regarded as “must”.  

Ping Pong ball: It will be still not accurate if participants do not pay attention to prioritization. 

 

The only possible challenges in both techniques is that requirements should be very readable 

and understandable, ensuring that participants understand each requirement identically. 

However, this practitioner will not try both techniques, because of his own condition: 1. the 

team works very fast and no one has time to run this technique; 2. Priority is obvious and basic 

instinct on priority is enough; 3. Postpone is the only choice or seek more resources with 

resource limitation. 

 

The practitioner cannot adopt both methods in his company, because the team works in extreme 

fast paces by prioritizing blocks of requirements based on time and instinct. 

 

8) Interview 8 

Interviewee's Reactions to Rank Based on Product Definition 

This method would be good to larger projects. 1.Ensure the more attention on the requirement 

dependency, so that the later compensation aggravated by early neglecting dependency can be 

avoided; 2. Ensure the analysis on the requirement necessity under any cases, so as to force the 

practitioner to find the reason why a requirement is useless; 3. This more formal process can 

avoid the condition that the customer compresses the project period, so that many rules cannot 

be conducted, inducing delays. 

 

The challenges in this method are regarding to 3 points: 1.how to arrange the time schedule of 

prioritized requirements; 2. whether the development team adapts to this technique; 3. Facing 

the uncertainty of new technique, it always inclines to keep the old way. 

 

In order to try this method in the interviewee's company, they would have to prepare some 

alteration on current artifacts: 1. Integrate the developed requirements that should be altered, 

like altering documentation or interface design; 2. Adjust requirements with dependencies.  

 

9) Interview 10 

Interviewee’s Reactions to Numerical Assignment 

This method would be good to conduct a comprehensive prioritization by integrating more 

various stakeholders. The challenge in this method is that more stakeholders’ participation costs 

more labors and it increases the company operation cost.  
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Interviewee’s Reactions to RUPA 

This method would be good to prioritize more precisely by assigning different importance of 

different stakeholders. The challenge in this method is that to manage and validate this 

technique costs more labors, and also the technique adopted in a manual way instead of a 

software system will greatly increase labor. 

 

Interviewee’s Reactions to Weighted Criteria Analysis 

This method would be good to get more precise priority by classifying evaluation factors of 

actual situation. The challenges in this method is that it increases the labor and time cost. 

 

Interviewee’s Reactions to Numerical Assignment, RUPA and weighted criteria analysis 

In order to try these 3 methods in the interviewee's company, he will have to add an online 

software system, develop the process and job role of management to be enforced, and assess 

the practitioner’s work of prioritization. 

 

10) Interview 12 

Interviewee's Reactions to EVOLVE & Ping Pong Ball 

These methods would be good to present a more scientific way to prioritize requirements. 

Besides, multiple times or iterations for prioritization can unify the team consensus and refine 

requirements. Specific and more about both techniques are as the following: 

EVOLVE: The incremental approach by multiple iterations can flexibly prioritize requirements 

during different stages of development. And it also estimates the effort cost of requirement for 

prioritization. 

Ping Pong Ball: Conducting prioritization multiple times ensures the work validity. Using ping 

pong ball help the team consensus and score requirement according to the situation. 

 

The challenge in both methods is to define the criteria of priority scoring. To adopt these 

techniques, this practitioner also identifies that the adoption costs extra time and effort, gets 

more difficulty to reach the team consensus and needs an index to determine whether to use it. 

Specific and more about both techniques are as the following: 

EVOLVE: The time to hold the incremental iteration for requirement prioritization is uncertain. 

The algorithm cannot consider some other complex factors, such as some requirements must 

be completed by someone at a certain moment. Its adoption costs more time and effort. 

Ping Pong Ball: The requirement having the equal priority score should be considered more. 

As well, not all participants understand the requirements, so it needs to share the requirement 

knowledge or choose the people with understanding. 

 

In order to try this method in the interviewee's company they would have to identify the 

requirement estimation criteria to obtain a more scientific priority scoring. Specific and more 

about both techniques are as the following: 

EVOVLE: It needs to score the requirement priority and use the genetic algorithm, which the 

practitioner does not have now. 

Ping Pong Ball: It needs to share the knowledge of requirements to all participants because the 
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participant only understands a part of requirements. 

 

11) Interview 14 

Interviewee's Reactions to Cost-Value 

This method would be good to feel the relationship between requirements by the pair 

comparison of requirement priority. Also, the engineers’ joining can make the prioritization 

more accurate. The pair comparison of requirements can give a better accordance for the trade-

off on similar requirements. 

 

The challenges in this method is that: 1. This technique costs a large amount of time and 

effort in the early stage; 2. The requirements and its value frequently change in the start-up 

and the cost-value needs analysis again, such as by some external factors, but this technique 

suits the long-term requirement. 

 

In order to try this method in the interviewee's company they would have to hire a requirement 

engineer and add the requirement cost-value analysis before sprint plan. 

 

 

 

 

 

 


