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ABSTRACT 
 
 
 

Context. With the popularity of Agile methods, many studies about Agile software development has 

been done by researchers. Among the phases in Agile software pro jects, planning is crit ical because it 

provides an overview of the pro ject and a guiding of future work. In addit ion, success factors are also 

mandatory to the success of Agile software development. The current literature focus on the success 

factors during the whole lifecycle rather than planning phase, and they don’t make an in-depth 

analysis on the factors. In this thesis, we perform an empirical study to deeply study the critical 

success factors at agile planning phase.   
Objectives . The main aim of our research is to identify the critical success factors at Agile planning 

phase and challenges associated with each factor. We list four objectives to support our main aim.  

First is to investigate the factors that are mandatory to the success of Agile software development at 

planning phase. Second is to investigate the challenges associated with each factor. Third is to find out 

the ways to address these challenges . The last is to identify the consequence of not ensuring these 

factors.    
Methods . We employed two research methods: systematic mapping and survey. Systematic mapping 

is used to identify the crit ical success factors of entire lifecycle in  current literature. To find crit ical 

success factors at agile planning phase and make in -depth analysis, we conducted a survey based on 

an online questionnaire. The online questionnaire was consisted of open-ended questions and was sent 

to respondents who have experience on Agile development.  
Results . Through systematic mapping, we identified 13 papers and 47 crit ical success factors for 

Agile software development. We also made a frequency analysis for these factors and they will be the 

effective evidence to support the results of survey. Through the survey, we identified 13 crit ical 

success factors at agile planning and made an in-depth analysis for these 13 factors. These 13 factors 

are divided into two categories: people factor (individual-level, team-level) and process factor. 

Through the contrastive analysis of mapping results and survey results, we found that 7 factors of 

survey results are same or similar with some factors shown in  mapping. The other 6 factors of survey 

are first shown.  
Conclusions . The factors proposed in this thesis are proved that they are important to the success of 

the project at planning phase. Failure to consider these critical success factors may lead to inefficient 

planning and even result in the failure of the whole project. The challenges and corresponding 

solutions can help organizat ions well manage these critical success factors. In conclusion, these 

detailed descriptions of critical success factors can be used as a guideline to help people increase the 

chance of successfully developing software with high quality and low cost in practice. 
Keywords: Agile software development, critical 
success factors, Agile planning phase 
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1 INTRODUCTION 
Since the 1990s, Agile software development (ASD) as a development approach 

has attracted more and more attention. Because it allows for dealing with rapidly 
changing demands, ASD is widely accepted and applied by organizations [1]. This 
attracts researchers to get an in-depth understanding so that it can be applied 
smoothly and effectively. Through these studies, we can clearly know its value, 
principles, development process, development method, and other detail parts. The 
study field of ASD is very widely so that the opinions on each field may differ from 
researches. 

Considering the goal of all organizations that developing high-quality software 
with less time and cost will never change [2], more and more people put their 
attention on the development process. ASD decomposes the development lifecycle 
into four main phases: Planning, Iteration, Release, and Retirement [3]. During the 
whole development process, planning can be divided into two parts: release plan and 
iteration plan. Planning as the initial activity plays an important role to guide people 
reducing the risk, gaining better decision making, conveying information and 
satisfying customers [4]. Thus, it can be seen the cornerstone of the project 
development. 

Although many studies provide the knowledge and analysis of ASD, there are  
still many problems in development practices, such as low quality of products and 
low success chance of development. So researchers focus on the mandatory factors to 
ASD to address these problems. To the best of our knowledge, we find that there are 
some gaps in existing studies, the detail of gaps are presented in section 2.5. 
Generally, most literature (e.g. [1] [2] [5] [21] [22] [23] [24] [25]) just collected 
critical success factors (CSFs) of ASD without any in-depth analysis. Additional, 
these papers focused on CSFs for whole development lifecycle of product rather than 
planning phase. Thus, these CSFs are vague and broad so that it is difficult for people 
to refer them to development practices. In order to fill up these gaps and increase the 
success chance of ASD, we write this thesis. Different from existing studies, we pay 
our attention to the CSFs that are mandatory to the success of ASD at planning 
phases and make an in-depth analysis for them. 

The remainder of this chapter is organized as follows: The details of aim and 
objectives are presented in the section 1.2. The section 1.3 sets some research 
questions (RQ) which can help us deeply understand the topic and easily meet the 
aim and objectives. The section 1.4 gives the expected outcomes of each question. 
The section 1.5 gives a picture to make the structure of our research visible. 

1.1 AIM AND OBJECTIVES 
The aim of the research is to identify the CSFs at Agile planning phase and 

challenges associated with each factor. To achieve the aim of the research, we 
formulated four objectives as follows: 
Objective 1. To identify the CSFs which are mandatory to the success at Agile 
planning. In order to increase the success chance, we want to identify CSFs at Agile 
planning phase. 
Objective 2. To find out the challenges which are associated with each factor. In 
order to ensure the success factors, we want to identify the challenges that during the 
process of ensuring factors. 
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Objective 3. To investigate the ways for addressing the proposed challenges 
associated with each factor.  In order to better manage the factors, we want to find 
out the ways to address the challenges associated with each factor. 
Objective 4.  To identify the consequences if not ensuring these factors. In order to 
emphasize the importance of success factors, we identify the consequences of not 
ensuring these factors. 

1.2 RESEARCH QUESTIONS  
Based on the specific objectives, we proposed four corresponding research 

questions for each objective. RQ1.a can provide the fundamental background of 
research topic and collect the CSFs in literature. The rest questions can collect the 
CSFs, challenges, solutions and consequence in practice. The research questions are 
defined as below: 

RQ1: What are critical success factors for the success at Agile planning phase? 
RQ 1.a. What state of the art on the CSFs in the existing literature? 

    RQ 1.b. What state of the art on the CSFs at Agile planning phase in practice? 
RQ2: What are the challenges associated with each factor? 
RQ3: How do practitioners address these challenges? 
RQ4: What are the consequences of not ensuring the factors? 

1.3 EXPECTED OUTCOMES 
According to the aim and research questions, the expected outcomes are 

presented as follows: 
1. A list of CSFs of Agile planning. 
2. A list of challenges associated with each factor. 
3. A list of the solutions to address each challenge for factors. 
4. A list of the consequences of not ensuring these factors. 

1.4 THESIS STRUCTURE  
This thesis is decomposed into chapters: Introduction, Related work, 

Methodology, Results, Analysis and Discussion, Conclusion and Future work. The 
figure 1.1 can make the structure more visible. 

 
Figure 1.1 The structure of this thesis 
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The remainder of this thesis is organized as follows: Chapter two is used to  
present the related work of this research. It provides the introduction about five 
aspects: ASD, Agile methodology, ASD lifecycle, critical success factors, and the 
gaps of existing studies. Chapter three presents the methodologies used in this paper. 
The two methods are separately introduced in two subsections to collect necessary 
data. Chapter four shows the results obtained from the data collected through 
systematic mapping and survey. Chapter five presents what are found based on the 
results shown in chapter four. Chapter six draws a conclusion according to the 
analysis of the collected results. Threats validity and a description of the future work 
are also presented in this chapter. 
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2 RELATED WORK 
Nowadays, many organizations pay more attention to software development. 

However, numerous software projects are failed in many situations, such as delivery 
on time, over budget and low customer satisfaction. A major cause of this 
phenomenon is that the software development approach is not suitable for the pro ject. 
The testimonial data indicate that no more than twenty percent of projects meet the 
characteristics of traditional methods, but the project manager still uses this 
traditional method to develop the software projects [5]. 

The traditional methods rigidly follow a pre-established plan so that it is 
difficult to adapt to the dynamic environment, while the Agile methods increase 
customer satisfaction and require projects quickly to adapt the changes. The 
traditional methods use the linear development lifecycle. The stages of this lifecycle 
are executed only one time. The projects can move to next stage until the predefined 
milestones or objectives of the current stage are achieved [5]. This indicates the 
project can be delivered to the customer until the end of the development lifecycle. In 
contrast, the Agile methods are based on the iterative lifecycle to accept and embrace 
change [5]. In each iteration phase, the project performs almost every phase of the 
development cycle. The future features should not or need not be prepared in the 
current iteration due to the feedback of current iteration may influence the next 
iteration [5]. At the end of each iterative lifecycle, the project will be delivered to the 
customer to get feedback to increase the customer satisfaction, to improve the project 
quality and to make some adjustments for next iteration. This shows that the Agile 
development methods are more suitable for the current dynamic environment 
compared with traditional development methods. 

Agile software development becomes more and more popular due to its 
characteristics. Thus, we prefer to study the CSFs of Agile development rather than 
traditional development. The following subsections provide a comprehensive 
introduction for Agile software development. 

2.1 Agile Software Development (ASD) 
Agile Software Development (ASD) is a currently emerging software 

engineering approach for people to develop software quickly by dividing the whole 
development into a series of iterations [6]. In the environment of rapidly changing 
requirements, these small and typically iterations show their obvious advantages. 
Additional, “Agile” well indicates the ability to create and respond to this 
environment. With Agile methods, ASD aim at making the development more agile 
to gain more profit and productivity. It makes Agile development gain huge interest 
from organizations all over the world. 

Since the “Agile manifesto” was proposed by a group of software practitioners 
in 2001, it has been well known and widely used by more and more people. The 
“Agile method” is people-based rather than plan-based, so ASD focus on customer 
satisfaction [7]. The four values were put forward in manifesto to underlie the 
philosophy of ASD [8].  The details are as follows: 

● Individuals and interaction over process and tools  
● Working software over comprehensive documentation  
● Customer collaboration over contract negotiation  
● Responding to change over following a plan  
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Besides, there are 12 principles mentioned in the Agile manifesto. Even though the 
practitioners have their own philosophies and experience on developing software, 
they have common degree on these principles [2]: using face-to-face conversation to 
communicate; close cooperation between teams of business and development; 
frequent delivery of working software; meeting customer satisfaction earlier; 
adaptive team capability; accepting changing requirements by customers. It indicates 
that ASD has been widely acknowledged and utilized. 

2.2 Agile methodology 
ASD methodologies are accepted and widely used in organizations because of 

their benefits and characteristics. There are no less than 10 ASD methods known to 
us. The widely used methods are Extreme Programming (XP), Scrum, and Dynamic 
Systems Development Method (DSDM). Due to the agility of these methods, ASD 
can be widely used in both traditional environment and Agile environment [6]. On 
one hand, these ASD methods have common features, such as iterative development, 
interaction, communication, and so on [9]. On the other hand, they also highlight 
their own characteristics. In the following, the details of three frequently used 
methods are introduced.     

2.2.1 DSDM 
The Dynamic Systems Development Method (DSDM) provides a framework 

and best practices to control software development projects with short timelines [10].  
This method can truly understand the needs of a business, and deliver software 
solutions as quickly as possible [11]. It also provides documentation for better 
understanding and maintenance of software. It works well to address the common 
failures of projects, such as over budget, over time and so on.  The DSDM lifecycle 
include six stages: Pre-project, Feasibility Study, Business Study, Functional Model 
Iteration, Design and Build Iteration, Implementation, and Post-project [9]. The 
details are presented as fig 2.1: 

 
Figure 2.1 DSDM lifecycle 
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2.2.2 Extreme programming (XP) 
As Cohen said, XP is a very popular Agile method in Software Engineering area 

[9]. It is used as a software-development discipline that organizes people to focus on 
producing higher quality software [12]. Following this purpose, the characteristic of 
multiple short development cycles of XP is helpful to reduce the cost of vague and 
incessantly changing requirements. Aiming at requirements is also one reason why is 
XP so successful on customer satisfaction. Although there are 12 rules introduced by 
Beck and Jeffries in XP, it is easy for people to implement XP by following five key 
principles: communication, simplicity, feedback, courage, and quality work [11].The 
development lifecycle of XP is presented as fig 2.2: 

 
Figure 2.2 XP lifecycle 

2.2.3 Scrum 
Scrum is one of the popular methods in Agile software development [9]. It 

provides the iterative and incremental development framework to manage product 
development. Through the framework and a series of practice, everything becomes 
visible, which allows practitioners to exactly know what’s going on, to easily deal 
with unpredictable challenges and to keep the project moving toward the desired goal 
[13]. This method works well for the projects where the requirements are not clear in 
the early stages of the project. In scrum, the each iteration called sprint which 
includes the sprint planning meeting, the daily scrum, the sprint review and the sprint 
retrospective [13]. The development lifecycle of scrum is presented as fig 2.3: 

 
Figure 2.3 Scrum lifecycle 
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2.2.4 Comparison 
We perform a comparison for these three methods from four aspects: process, 

roles, practice and scope, the detail as figure 2.4: 

 
Figure 2.4 The comparison for three methods 

2.3 ASD lifecycle 
2.3.1 Overview of ASD lifecycle 

Considering that there are different ASD methods, the development processes 
are more agility and various from methods and projects. As Waters said that there are 
no obviously distinct stages during the development [3]. According to the key 
activities of development, the ASD lifecycle can be divided into 4 phases: Planning, 
Iteration, Release, and Retirement [3]. In order to give a visualized introduction, we 
drew a flowchart. The working process of the whole ASD lifecycle and the details of 
each phase are narrated as fig 2.5. 
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Figure 2.5 Agile software lifecycle 

1. Planning - This phase contains two different level of 
planning: release planning and iteration planning. Release planning is a high-
level planning which outlines the scope of the development project. Iteration 
planning is a low-level planning which provides the detail on the build of the 
product use stories at each iteration.  

2. Iteration - Iteration is a fixed, short period of time that the team chooses to 
work within [3]. In this phase, the product is divided into features to complete. 
This period is varying from the Agile development method.  

3. Release - This phase may contain several releases for complex systems. The 
important aspects of releasing include testing, finalization of any system and 
user documentation, training, and final release of the iteration into production.  

4. Retirement - Retirement is the last phase of ASD lifecycle, which includes 
system decommissioning or system unsetting and customer notification and 
migration. 

2.3.2 Planning in ASD 
Planning is essential and critical to the success of ASD. The plan can be 

reflected in the value of guiding our investment decisions. Besides, it also can help 
us know how to allocate people to the project. Because of the plan, we can continue 
projects avoiding a number of problems and barriers. The purpose of planning is 
providing an overall view of the scope of ASD products to find an optimal answer of 
what to build [4]. In addition, a good planning process can support organization to 
reduce risk and uncertainty, gain better decision making, establish trust, and convey 
information [4]. The Agile planning phase can be roughly divided into two levels. 
One is release-level planning, the other is iteration- level planning. 

A. Release plan 
Release planning is a high- level planning which occurs at the start of a project. 

It provides an overview framework to outline the scope, schedule, and resources for a 
project. Generally, it lasts three to six months and includes three to twelve or more 
iteration, depending on the duration of iteration [4].  

A good release plan provides a view of “whole” for customer and team rather 
than the details of iteration. In release plan, the high- level requirements were 
decomposed into a user story. And the plan presents the timeframe of a user story 
and the expectations of each iteration at a cursory level. Unlike the iteration planning, 
it needn’t provide that which developers will work on which user stories or tasks, or 
the sequence in which work will be performed within iterat ion [4]. The release 
planning as a high- level planning just outlines the whole overview for a development 
project. 
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B. Iteration plan 
Different from release planning, iteration planning is conducted at the start of 

each iteration which provides the detail on the build of the product user stories. 
During the iteration planning meeting, the participants who involved in taking a raw 
idea and turning it into a functioning product use spreadsheet or note cards to create 
the iteration plan [4]. At this meeting, they only focus on the tasks of one iteration. 
Generally, one iteration plan will last two to four weeks. The components of iteration 
plan are smaller and more detail than release plan. This change increases the 
accuracy of the estimates [14]. Thus, one of the purposes of iteration plan is that 
decomposing the user stories into a set of small tasks.  

There are two kinds of approaches can be broadly and successfully used by 
teams to plan iteration: velocity-driven and commitment-driven. Although they are 
different in some details, the general steps are similar. Through adjusting priorities of 
user stories, teams select and identify the high-priority ones to put them into a new 
iteration so that they can be transformed into functioning product. 

2.4 Critical Success Factors 
Most of the primary studies are from the manager’s perspective to evaluate the 

success of projects. They indicated that there are three key components of any 
project’s success: time, cost, and quality [15]. Cohn and Lindvall et al. [16, 17] 
added “Scope” as another key success attributes. No matter how many key attributes 
of success, the goals that developing high-quality software with less time and the 
cost will never change [2]. Aiming at that goal, people have collected many factors 
through analyzing the case studies and research theories in Agile implementation and 
Agile software development project [1]. Because of the failures and successes of 
cases, these factors were divided into two aspects: failure factor and success factor. 
Even though the failure factors also can help people to increase the chance of success 
by avoiding certain serious pitfalls [1], people prefer to focus on the success factors 
which can directly notice them measure or evaluate. 

A. Definition 
The critical success factors were first introduced by Rockhart [18] to identify 

and measure the performance of organizations. At 1981, Bullen and Rockhart 
defined the CSFs as “the limited number of areas in which satisfactory results will 
ensure successful competitive performance for the individual, department, or 
organization. CSF’s are the few key areas where ‘things must go right’ for the 
business to flourish and for the manager's goal to be attained” [19]. As Pinto and 
Rouhiainen said the CSFs are factors that will significantly improve the chances of 
project success if they are addressed appropriately [20].  

As the rise of software development, more and more studies apply the CSFs on 
the software development. Because of the different research fields, each article has 
precise definition for their CSFs. In our research, we defined the CSFs as factors  
which influence the success of ASD at planning phase. 

B. Current research status    
Agile as a new development approach is becoming more and more popular. The 

researchers pay more attention to the successful development of software with Agile. 
Thus some studies focus on the CSFs of Agile software development.   

The paper [1], [2], [21] and [22] conducted a survey to investigate which factors 
have the association with successful development in Agile. The paper [1] and [21] 
used the same possible factors to perform a survey. But the most respondents of 
paper [21] worked in distributed environment of ‘mixed’ companies. Due to the 
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respondents in the different project environment, the results of the survey are 
different. The paper [5], [23], [24], and [25] collected the CSFs using literature 
review and perform the frequency analysis to priority the collected factors. In paper 
[24], the author presented a systematic literature review on challenges and success 
factors for large-scale Agile transformations. The paper [26] focused on the CSFs of 
outsourcing projects which developed by Agile. The paper [27] used literature 
review to highlight critical success factors and barriers during software process 
improvement. The paper [28] was based on authors’ experience to explore the CSFs 
while implementing Agile Software Development and Testing across distributed 
teams. The paper [25] used the content analysis method to analyze and produce a list 
of CSFs from the extensive literature. The author of paper [29] used Evidence-Based 
Software Engineering (EBSE) and Systematic Literature Review (SLR) to propose a 
set of success and failure factors.  The paper [41] used the qualitative interview to 
validate the conceptual model through examining the relationship between the 
candidate success factor and Agile project success. Paper [42] as an empirical study 
conducted local interview to collect what factors in the successful projects are 
indicative of software development agility. These studies well support our research 
to perform in-depth analysis. 

In some of these studies, researchers used various symbols to categorize these 
failure factors and success factors separately, such as organizational factor, process 
factor, project factor, people factor, team factor, technical factor, non-technical factor 
etc. The standards of categories vary from the context of project, and most of these 
studies didn't illustrate how they categorize these factors. In terms of categorization, 
researchers and practitioners have no broad consensus [5].  

2.5 Gaps of current literature 
As mentioned above, these studies provide some effective data for our research. 

However, we still find some gaps in the current literature, the details as follows: 
1. All these papers investigate the CSFs that cover the entire lifecycle of project 

rather than focus on the single stage. Thus, these CSFs are too vague and 
broad, and it is difficult for people to apply them in development practices.  
The planning phase, as an early stage of project, has a significant impact on 
the success of the project. Thus we focus on the factor at Agile planning 
phase rather than entire lifecycle. To address this gap, we proposed the RQ1 
to identify the CSFs at agile planning phase. 

2. Some papers just conduct the survey to judge whether these given factors are 
related to the successful development of software projects with Agile, such as 
paper [1], [2], [21] and [22]. Some papers use the literature review to collect 
the factors, such as paper [5], [23], [24] and [25]. All these papers don’t make 
an in-depth study on when these factors impact success and how to  manage 
them to improve the chances of project success. To address this gap, we 
proposed the RQ2, RQ3 and RQ4 to make an in-depth analysis for these 
factors. 
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3 METHODOLOGY 
To answer the RQs, we use two kinds of qualitative research method: systematic 

mapping and survey based on a questionnaire. The systematic mapping is used to 
present the existing literature related to CSFs of ASD. As mentioned in the section of 
related work, there is no paper just focusing on the factors of the Agile planning 
phase. Thus we collect the factor associated with whole development lifecycle of 
Agile.  In order to in-depth study, we conduct an online questionnaire to investigate 
factors and challenges associated with each factor at the planning phase. The 
respondents who have experience on Agile development give their opinions with 
freedom through the open-ended questions. These two research methods can well 
address our research questions. The details are shown in Fig 3.1: 

 
Figure 3.1 Correspondence between research methods and research questions 

3.1 Systematic Mapping Design 
To answer RQ1.a, we applied systematic mapping method (SMM) to identify 

the CSFs in existing literature. This method is divided into the following sections to 
introduce in details. 

3.1.1 Motivation of selecting SMM 
The SMM is chosen to identify the critical success factor of Agile software 

development in existing literature. SMM works well for broad and weakly defined 
research areas [30]. Conducting the SMM can return a large number of studies. It is 
this advantage that allows researchers to link the evidence with their study at a high 
level of granularity. Comparing with mapping, although Literature Review (LR) as a 
qualitative method covers a wide range of subjects, it lacks an explicit intent to 
maximize scope or analyze data collected [31]. Thus, it is usually used as 
fundamental to get the status and effort being done in primary studies. In our case, it 
cannot provide enough evidence to support our research questions.   

Systematic Literature Review (SLR) is used to systematically search for, 
appraise and synthesize research evidence. To conduct SLR, researchers must follow 
strict and systematic pre-defined process to identify and report whether the research 
supports their research questions or hypothesis [32]. This indicates that this method 
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requires considerably more effort than traditional literature reviews [32]. Due to the 
limitation of time and effort, the mapping is more suitable for our study. 

Taking the above narration into account, we perform mapping method to collect 
the information from primary studies to answer RQ 1.a. 

3.1.2 Search process 

The aim of this part is to find out existing studies which have strong relation 
with our study topic. We designed four steps to achieve this purpose, and the details 
of the search process are displayed as Fig 3.2. Following this process, we finally got 
1231 papers.  

 
Figure 3.2 Searching process 

In first step, we defined the keywords and synonym to help us further 
understand the study topic, the detail as table 3.1:   

Table 3.1  Keywords and synonyms 

Keywords Synonym 

critical success factor success factor, factor 

Agile planning phase Agile software development 

In the second step, we defined the search string to properly connect the 
keywords with their synonyms together. The operator of keywords is “AND”, and 
the operator of the synonym is “OR”. To highlight the connection among keywords 
and synonyms, the search string was listed as below.  

（“critical success factor” OR “success factor ” OR “factor”） AND  (“Agile 

software development” OR “Agile planning phase”）  

In the third step, we selected appropriate databases to search papers. Choosing a 
good database can well support us to collect more comprehensive researches so that 
we can deeply know the primary study about our topic. Compendex and Inspec, 
Scopus, and Web of Science are the widely used databases nowadays, due to them 
aggregate most relevant databases [30]. Table 3.2 describes the number of results for 
each database. 

In the last step, we identify the search fields. For Compendex and Inspec, the 
search fields we applied on each term are subject, title and abstract. For database 
Web of Science, the search field is topic. 
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Table 3.2 Searching results of each database 

Database Search results 

Compendex and Inspec Scopus Web of Science Total 

229 162 840 1231 
 

3.1.3 Study selection process 
The aim of this part is to identify the studies which can support or address our 

research questions. Through the selection process which is displayed in Fig 3.3, we 
finally identified the 13 studies, the detail as follows: 

 
Figure 3.3 Searching processes and results 

A. Selection criteria 
We firstly defined the include criteria and exclusion criteria to select the s tudies. 

The details as follows: 
●  Inclusion criteria 
1. The studies propose or extend critical success factor.  
2. The studies are within Agile software development.  
●   Exclusion criteria 
1. Published before 2001 when the Agile manifesto was issued. 
2. Language is not English. 
3. The full text cannot be read for free. 
4. The papers are not reported in a peer-reviewed workshop, conference, or 

journal. 
5. The paper that are duplicates 
B. Scan strategy 

According to the inclusion and exclusion criteria, we performed a two-stage 
scan to identify the final studies which can support or address our research questions. 
In the first stage, we just considered the abstracts and title of studies based on the 
inclusion/exclusion criteria. For more accurate results, we retained ambiguity studies 
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which are difficult to judge whether related to our research questions based on the 
abstracts and title. Through the first scan (rough scan), the 235 studies were left.  In 
the second stage, we read the full text to refine our search results. Through the 
second scan (elaborate scan), just 13 studies were left. These studies can well support 
our research. 

3.2 Survey Design 
To answer the RQ1.b, RQ 2, 3, 4, we use survey which is a retrospective form 

of investigation to gather data from wider population [30]. To well implement the 
survey, we clarify the mandatory parts: the motivation, sampling method, target 
population, data collection and analysis method. The details of each part are 
presented as follows. 

3.2.1 Motivation of selecting survey 
The survey provides a way to measure a population’s characteristics, self-

reported and observed behavior, awareness of programs, attitudes or opinions, and 
needs [33]. It also allows us to collect data from a wider population. We want to 
collect the opinions from experienced people of Agile development to identify the 
factors and challenges at the planning phase. Obviously, survey is more suitable for 
us to conduct the research rather than case study and experiment.  

Case study is an in-depth study of a particular case compare with the sweeping 
statistical survey [34]. It is generally used to validate a model or a framework in a 
particular case which can be a small team or a specific industry. In our research, the 
case study would be ok as well. However, it is harder to identify companies willing 
to run case studies. On the other hand, it is easier to talk to people from companies 
and ask them to fill up a questionnaire. 

The experiment is a systematic and scientific approach to study the relationship 
between the variables. The researcher can manipulate one or more variables, control 
and measure any change in other variables [34]. It is also a suitable way to evaluate 
which approach is more effective. So the experiment is also not suitable for us to 
conduct our research. 

3.2.2 Target population 
People who have experience on Agile software development is our target 

population. According to the aim and objectives of this paper, people who have more 
experience on Agile development can provide more helpful and effective answers. 

3.2.3 Sampling method 
There are two categories of sampling methods: probability and nonprobability. 

Since the target population is the individuals who have experience in Agile 
development, probability sampling method is not a good choice for our paper. As it 
is known to all, non-probability sampling method contains four types: quota 
sampling, convenience sampling, judgment sampling, and snowball sampling. 

Quota sampling firstly segments population into some sub-groups, then use 
convenience or judgment sampling to select the sample s ize of each subset [35]. 
Since we don’t have a majority of the sample population, this sampling method was 
excluded. 

Convenience sampling selects the sample based on the only standard: 
convenience [35]. It has many advantages, such as easily operate, wide application, 
and so on. Using this sampling method, each individual of the overall is regarded as 
people who have the same essence. However, in our thesis, experienced people and 
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inexperienced people cannot be treated in a unified way. Thus, convenience sampling 
method was excluded. 

Judgment sampling selects sample based on the knowledge and judgment of 
authorities or the researchers. This sampling method is known as purposive sampling 
and authoritative sampling. We want to find the people who have experience on ASD 
to participate our survey, this indicates our sampling have strong purpose. Thus, 
judgment sampling was included. 

Snowball sampling contains two steps. The first step uses other sampling 
methods to select target population. The second step is let the selected people of the 
first step explore more sample. It can help people extend the samples. Thus, snowball 
sampling was also included.   

According to the above analysis, we conducted the judgment sampling and 
snowball sampling to select the sample in our thesis. Judgment sampling as the first 
step contains two criteria: we used working experience to judge whether the 
respondents are experienced, and used domain of the company to judge whether they 
have experience on ASD. At the second step, according to the two criteria of 
judgment sampling, they asked their other friends to conduct this survey.  

Through the sampling method, we got 9 experienced respondents who are 
working for different companies. The companies are ESIG, Ericsson, Qvantel, 
Federal University of Piauí, ICBC software development center, Infoway, IFMA.  
The working domains of these respondents belong to ASD. 

3.2.4 Data collection method 
A. Motivation 
In this thesis, we use a questionnaire to collect necessary data and information. 

There are two kinds of methods can be utilized in the survey:  questionnaire and 
interview. 

The interview would be ok for our research. It seems simple and self-evident, 
and the interviewer coordinates a conversation aimed at obtaining desired 
information [36]. However, we didn’t choose this method, because when we contact 
the people to conduct the interview, some of them don’t like face to face 
communication, and some respondents have no appropriate time for an interview. 
Take into account these cases, the respondents suggest us to send a questionnaire to 
them. Thus, we choose the online questionnaire as our data collection method which 
is close to interview. 

Compared to interview, the respondents can fill it out at their own convenience. 
Beside of this, due to our English is not very good, the results of the questionnaire 
we got can be more effective and accurate compared with the interview. To increase 
the response of the questionnaire, we select online-questionnaire instead of a mail 
survey.  In addition, most of the respondents are familiar with our supervisor or us, 
so they can provide higher attention on it. All respondents have rich experience on 
ASD, so they can give more accurate and effective answers. 

B. Questionnaire design 
This study employed the online questionnaire to gather data from experienced 

people of agile development. The questionnaire was divided into three parts. The 
first part was an introduction about the simple description of research, aim of survey 
and authors’ information.   

The second part was designed to gather demographic data, which included both 
the respondent’s demographic information as well as the company information, such 
as domain of the company, company size and so on.  
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The third part focused on the critical success factors and the challenges in terms 
of managing factors. The respondents can describe their opinions through the open-
ended questions. 

For the third part, we designed questionnaire around four open-ended questions. 
The open-ended questions provided the freestyle for respondent to describe their 
lived experience. If we provide multiple choices to them, it will limit their thoughts 
and influence their opinions. In addition, through their description we can collect 
more realistic data rather than the settled data. Thus we can identify some factors 
which cannot find in the book. The following table shows the questions and 
motivations in details.  

We also designed a document questionnaire for Chinese so that we can send it 
to our friends who have experience on agile development. 

Table 3.3 Survey questions 
Question  Motivation 

What factors are mandatory to 
the success at Agile planning? 

This question is used to collect the opinions of 
experienced people towards factors at Agile 
planning phase. 

What are the challenges 
associated with each factor? 

This question is used to collect the opinions of 
experienced people about the challenges 
associated with each factor. 

How do you address these 
challenges? 

This question is used to collect the opinions of 
experienced people for addressing the 
proposed challenges. 

What are the consequences of not 
ensuring this factor? 

This question is used to collect the opinions of 
experienced people about the consequences of 
not ensuring this factor. 

C. Pilot test 
In order to test content validity and readability of questionnaire, we conducted a 

pilot test before the survey invitation. We send our questionnaire to two PhD 
students who are from BTH (Blekinge Institute of Technology). They have extensive 
experience on Agile development. According to their feedback and suggestions, we 
improved our questionnaire so that the other respondents can easily understand our 
survey. 

D. Implementation Plan 
The questionnaire was designed at December 2016 and was made available to 

target population from December 15th to January 30th. Due to the limitation of the 
resource of the target population, the selection of respondents will take our more 
time. So we considered six weeks is the appropriate time to conduct a questionnaire.   

Considering Google is not allowed in China, we use Google form and Microsoft 
Word to design two kinds of the questionnaire. The questionnaire designed by 
Google form can be sent to respondents through a survey link. The questionnaire can 
be accessed: https://docs.google.com/forms/d/e/1FAIpQLSdYhyKEUb2hZAEUvQ-
wBUwureAxC3CyaLjjO1AkQ6B5lezy2Q/viewform?usp=sf_link.  
The document questionnaire designed by Microsoft Word can be downloaded and 
sent to get feedbacks in China. The structure of questionnaire has been introduced in 
the previous part, and the details of these are presented in Appendix A and B. 

https://docs.google.com/forms/d/e/1FAIpQLSdYhyKEUb2hZAEUvQ-wBUwureAxC3CyaLjjO1AkQ6B5lezy2Q/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdYhyKEUb2hZAEUvQ-wBUwureAxC3CyaLjjO1AkQ6B5lezy2Q/viewform?usp=sf_link
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3.2.5 Data analysis method 
The results of mapping and demographic data of respondents were analyzed 

using descriptive statistics. The reason why descriptive statistics is used to describe 
the basic features of the data in this study is that it helps us to simplify large amounts 
of data in a sensible way. This method provides simple summaries about the sample 
and the measures. Some measures that are commonly used to describe a data set are 
measures of central tendency which includes the mean, median and mode [37]. In 
this case, the mode was used to describe the central tendency of collected data, such 
as factors by mapping, demographic data of respondents and so on. 

Due to our survey questions are open-ended and subjective, the answers of 
respondents were analyzed using qualitative content analysis. Qualitative content 
analysis has come into widely use in analyzing text data [38].  The text data is 
various. It might be in verbal, print, or electronic form and might have been obtained 
from narrative responses, open-ended survey questions, interviews, focus groups, 
observations, or print media such as articles, books, or manuals [39]. In our case, the 
text data is obtained from open-ended survey questions. Taking into account the 
above interpretation, we choose the qualitative content analysis as data analysis 
method.  

Qualitative content analysis is not only merely counting words to examining 
language, but also classifying large amounts of text into an efficient number of 
categories that represent similar meanings [39]. Besides, the categories relate to the 
overall research questions [40]. In this research, we classify the answers of the 
survey into four categories: description of factor (at Agile planning phase), challenge 
(associated with each factor), solution (in terms of each challenge), and consequence 
(not ensuring the factors). We can follow these four categories to analyze the 
opinions of experienced people to get the effective results for our paper. 

  Base on the process of qualitative content analysis written in paper [43], we 
analyze the online questionnaire results. These analyses are performed to help us 
understand what the mandatory CSFs in practices are. Figure 3.4 indicates the 
general steps of content analysis, and the details of each step are described at below. 

 
Figure 3.4 Analysis processes 

The process of qualitative content analysis can be divided into three parts: 
preparation, organizing, and reporting [43]. The first step in the picture is that read 

https://en.wikipedia.org/wiki/Mean
https://en.wikipedia.org/wiki/Median
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the responses carefully belonging to preparation. We read through each response 
carefully at least triple to make full sense of their opinions. If there is confusion 
about the understanding of the responses, we send an email to the respondent to 
make the verification. 

At the process of organizing, we decomposed it into three steps. The first step is 
to identify coding categories. According to the four open-ended questions in survey, 
we identified four coding categories to sort the descriptive data we have collected: 
description of factor, challenge, solution, and consequence. 

The second step is thinking about the meaning of the response. If we have the 
conflict opinions on same response, we send the email to respondent until this 
conflict addressed. 

The third step is to label each response with four coding categories. Based on 
the understanding for these responses, we divided these responses into suitable 
categories. We used one column to present the coding categories and responses in the 
next column, the detail as shown in pictures of chapter 5. 

At the process of reporting, we wrote up the analysis processes and results. 
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4 RESULTS 
Agile as a new development approach can better adapt to the dynamic 

environment comparing with the traditional development. However, there are still 
some failures in Agile software development. To improve the successful chance of 
project, we focus on the factors that have significant impact on the success of ASD at 
planning phase.  Firstly, we performed a systematic mapping to collect the CSFs of 
ASD in current studies. We used the keywords and search strategy described in 
chapter 3.1 to search the papers in the databases, and then we used the 
inclusion/exclude citeria to select papers. We finally identified the 13 papers that can 
be used to provide the effective factors for us. Secondly, for in-depth analysis of 
CSFs, we conducted a survey using online questionnaire to collect the open opinions 
form experienced people. As the details of the questionnaire introduced in chapter 
3.2, we collected six aspects of the CSFs: the name of factors, the description of each 
factor, the type of factor, the challenges associated with each factor, methods or ways 
to address each challenge, and the consequences of not ensuring these factors. The 
detail data of each aspect will provided at following section.  

As we described in chapter 3, we used two methods to collect necessary data. 
These data will be discussed at following two subsections. The structures of 
subsections are arranged as follow: section 4.1 presents the results collected from 
systematic mapping, section 4.2 presents the results extracted from online 
questionnaire. 

4.1 Result of systematic mapping 
As described in section 3.3, we finally identified the 13 papers to support our 

research. In this thesis, we just focused on CSFs for Agile development. Some papers 
mentioned CSFs are not included, due to they are not targeted for Agile development, 
and some papers proposed factors which are limited in a specific project. Therefore, 
we just got 13 papers that are close to our research. The details of each paper are 
presented in follow sections. The publication year and venue of paper are counted in 
4.1.1.  The section 4.1.2 provides an overview of these papers. The summary of 
factors mentioned in current papers is presented in 4.1.3. 

4.1.1 Classification of papers 
This part presents the category results of the 13 papers extracted using publish 

year and publication venue as standard. Figure 4.1 obvious shows that the earliest 
paper is published at 2008, and the papers published in 2015 are the central tendency 
which has the highest frequency. It indicates that the CSFs gain more attention since 
2008.    
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Figure 4.1 Publication year of papers  

As the exclusion criteria mentioned in 3.1.3, the paper referred by our thesis 
must be reported in workshop, conference or journal. In table 4.1, RN means the 
reference number and F represents the frequency that the total number shown in each 
publication venue. It displays that 69.2% (9) of the studies were reported in journal, 
and 23% (3) of this studies were published in conference.  Only paper was reported in 
Workshop. 

Table 4.1 Publication venue 
Category Publication venue RN F 

Workshop IEEE/ACM 8th International Workshop on 
Cooperative and Human Aspects of Software 
Engineering 

41 1 

Conference IEEE, International Conference on Computing 
for Sustainable Global Development 
(INDIACom), 

23 3 

International Joint Conference on Software 
Technologies (ICSOFT) 

27 

International Conference On Software 
Engineering 

28 

Journal Journal of Systems and Software 1,2,21,24 9 

Journal of Enterprise Information Management 5 

Scientific research and essays 25 

International Journal of Project Management 42 

Journal of Theoretical & Applied Information 
Technology 

29 

Journal of Software 22 
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4.1.2 General results 
Through the mapping using systematic processes mentioned in chapter 3, we 

found that no papers just study the CSFs at agile planning phase. Due to planning 
phase is part of the whole lifecycle, we extend the searching scope to the whole 
development lifecycle. Finally, 13 papers were chosen. All these selected papers 
studied the factors in the entire lifecycle. This part provides an overview of these 
selected papers. Table 4.2 describes the details of each paper. It includes reference 
number, publication year, CSFs of each paper, and category.  

From this table, we can clearly see the CSFs and categories of these factors in 
each paper. Different papers have different standards to classify factors, but the 
authors didn’t give the details of partition criterion. The factors generally can be 
divided into four categories: organization factors, people factors, project factors, 
process factors. Whereas the same category in different papers may present different 
scope, such as “Top- level management support” in the paper [5] was divided into 
organizational factors, but paper [25] divided it into people factors. Some paper 
didn’t use the categories to classify the factors, such as paper [27], [28] and [29]. The 
paper [5] decomposes people factors into customer factors and team factors. This 
situation significantly indicates that the CSFs of primary studies don’t have a 
uniform scope of the category. 

Table 4.2 The CSFs extracted from each paper 
RNo. Year Critical Success Factors (CSFs) Category 

1 2008 

Team Environment Organization 
factors 

Team Capability, Customer Involvement People factors 
Project Management Process Process factors 
Agile Software Techniques, Delivery Strategy Technical factors 

2 2009 

Customer satisfaction, Customer collaboration, 
Customer commitment, Decision time, Corporate 
Culture, Control 

Organizational 
factors 

Personal characteristics, Societal culture, Training 
and learning, 

People factors 

5 2015 

Top-level management support, Organizational 
culture, Level of project planning, Leadership, 
Monitoring and controlling, Change management 
skills 

Organizational 
factors 

Project team commitment, Internal project 
communication, Project team empowerment, 
Project team’s composition, Project team’s 
expertise with the task, Project team’s general 
expertise, Lack of development team skill, Project 
team’s experience with SDM 

Team factors 

User participation, User support, Customer training 
and education, Customer (client) experience, Lack 
of end user experience 

Customer factors 

Technological uncertainty, Development 
methodologies, Project complexity, Urgency, 
Relative project size, Specifications changes, 
Project criticality 

Project factors 

21 2013 Customer involvement,  People factors 
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Project Management Process, Process factors 
Agile Software Techniques Technical factors 
Project Nature Project factors 

22 2008 
Training, Management involvement, Access to 
external resources, and 
Corporation size 

 

23 2014 

Culture, Management support Organization 
factors 

Customer involvement, Customer collaboration, 
Experience, Team size, Access to external resource, 
Training 

People factors 

Duration, Size, Complexity, On-time delivery Project factors 
Dynamism, Methodology, Process training Process factors 

24 2016 

Management support, Commitment to change, 
Leadership, Choosing and customizing the agile 
approach, Piloting, Training and coaching, 
Engaging people, Communication and 
transparency, Team autonomy, Requirements 
management 

 

25 2011 

Effective project management skills/ methodologies 
(project manager), Support from top management, 
User/client involvement, Skilled and sufficient 
staff, Good leadership, Committed and motivated 
team, 

people-related 
factor 

Clear requirements and specifications, Clear 
objectives and goals, Realistic schedule, Effective 
communication and feedback, Realistic budget, 
Frozen requirement, Proper planning, Appropriate 
development processes/ methodologies (process), 
Effective monitoring and control, Adequate 
resources, Risk management, Effective change and 
configuration management, Clear assignment of 
roles and responsibilities, End-user training 
provision 

process-related 
factors 

Familiarity with technology/ development 
methodology; Complexity, project size, duration, 
number of organizations involved; Supporting tools 
and good infrastructure; 

Technical-related 
factors 

27 2015 

Technological uncertainty, Development 
methodologies, Project complexity, Urgency, 
Relative project size, Specifications changes, 
Project criticality 

 

28 2009 
Assumptions, Cut Communication Loops, Facilitate 
Tool Driven Query Resolution, Initiate Test Drives, 
Assess internal quality, Manager effort variance  

29 2015 

Project management methodology, Tools, Delivery 
strategy, Management process, Organizational 
environment, Agile methods, Project teams, Skilled 
clients/providers  
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41 2015 
Transformational leadership, Communication style, 
Value congruence, Degree of agility, Project size.   

42 2013 

Agility supported by top management (from plan-
driven to Agile) , Level of risk-taking willingness, 
Instability of the organizational environment, Low 
power distance 

Project 
environment 

Low project criticality, Experience level of the 
team, Technological uncertainty, Requirements 
uncertainty, Close customer collaboration, Agility 
supported by the customer (from plan-driven to 
Agile), Low project size (man hours), Colocation of 
the project team members 

Project 

4.1.3 Summary of CSFs 
Considering the categories are different from the papers, we don’t focus on 

these categories when merge them. In addition, the factors in different papers which 
have same meaning are described in the different name. Thus, we merged the CSFs 
of current literature which has same or similar meaning using the uniform name. If 
one factor has wider meaning than the other one, we think they don’t have same or 
similar meaning. For each CSF identified, we counted the frequency of its 
occurrence that has been cited in previous studies, and then we prioritized the CSFs 
in descending order according to the frequency. We also listed the reference number 
which mentioned the corresponding factors. The details are displays in following 
tables. 

Factors with the frequency greater than three are shown in table 4.3. From this 
table, we can clearly see which factor is mentioned at most by previous studies. The 
more frequently cited CSFs tend to be factors related to management support, 
organizational culture and environment, training, development methodology and 
techniques. 

Table 4.3 The frequency of each CSF (F≥4) 

ID Factor name RN Frequency 

1 management support (commitment) 5, 23, 24, 25, 42  ( 1, 21,  
22, 27 ) 

9 

2 organizational culture and 
environment 

1, 2 ,5, 21, 23, 29, 42 7 

3 development methodology and 
techniques 

1, 5, 21, 23, 25,27, 29 7 

4 training 2, 5, 22, 23, 24, 25, 27 7 

5 customer involvement 1, 2, 21, 23, 25, 42 6 

6 communication 5, 24, 25, 27, 28, 41 6 

7 project size 5, 23, 25, 41, 42 5 

8 team experience 5, 23, 27,42  4 
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9 team expertise 1, 5, 21, 25 4 

10 resource 22, 23, 25, 27  4 

11 Delivery Strategy 1, 21, 23, 29 4 

12 leadership 5, 24, 25, 41 4 

13 project plan/schedule 5, 25 / 1, 21 4 

14 Monitoring and controlling 2, 5, 25, 27 4 

15 requirements and specification 
uncertainty 

24, 25, 27, 42 4 

16 project management 1, 21, 25, 29 4 

As shown in table 4.4, the remainder CSFs extracted from studies are also 
prioritized in descending order. Although the frequency of these CSFs is less than 
four, it doesn’t mean they can be ignored. 

Table 4.4 The frequency of each CSF (F≤3) 

ID Factor RN F ID Factor RN F 

1 complexity 1, 5, 25 3 
17 

personal 
characteristics 

2 1 

2 tool 25, 28, 
29 

3 
18 team commitment 5 1 

3 management skill 5,25 2 19 assumptions 28 1 

4 project definition 
process 

1, 21 2 20 
assess internal 
quality 

28 1 

5 team environment 1, 21 2 21 
manager effort 
variance 

28 1 

6 project nature 1, 21 2 22 
clear objective and 
goals 

25 1 

7 project type 1, 21 2 23 user support 5 1 

8 
Project 
criticality/urgency 

5, 42 2 24 
clear assignment of 
roles and 
responsibilities 

25 1 

9 duration 23, 25 2 25 value congruence 41 1 

10 
customer/user/clie
nt experience 

5, 29 2 26 degree of agility 41 1 

11 Agile method 24, 29 2 27 user participation 5 1 
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12 risk management 25, 42 2 28 commitment to 
change 24 1 

13 team autonomy 24 1 29 team's composition 5 1 

14 staff involvement 27 1 30 team empowerment 5 1 

15 review-feedback 27 1 31 dynamism 23 1 

16 decision time 2 1  

4.2 Result of Survey 
This subsection presents the result of survey based on an online questionnaire 

regarding the CSFs at Agile planning phase. We divided this section into two parts. 
The first part describes demographic data of respondents. The in-depth study results 
of CSFs were presented in second part. 

4.2.1 Demographic of respondents  
This part provides the statistics of respondents by counting the frequency of 

each category. The information of respondents investigated by the online 
questionnaire contains the following items: respondents’ name, email, country, 
company, the domain of the company, company size, role, and working experience. 
We focus on some representative item to systematically analyze these respondents at 
this part, and the details are as follows.  

As shown in figure 4.2, the 9 respondents come from different countries. It 
indicates that 44.4% (4) of the respondents come from Brazil, 22.2% (2) of the 
respondents come from China, 11.1% (1) of the respondents come from Pakistan, 
11.1% (1) of the respondents come from Portugal, and 11.1% (1) of the respondents 
come from Sweden. This paper applies snowball sampling method which means our 
supervisor sent the questionnaire to his contacts from Brazil. This is the reason why 
Brazil has the highest frequency. 

 
Figure 4.2 Country of respondents 
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Figure 4.3 displays the domain of each company that the respondents are 
working for. Although the domains of these companies are various, they all involve 
in ASD. We can clearly see that ASD is popular and adopted by various aspects of 
life. 

 
Figure 4.3  Domain of the company 

The years of experience working with ASD of respondents are shown in Figure 
4.4. This picture clearly shows that 88.9% of the respondents have greater than 2 
years’ experience on ASD. Only one respondent have two years’ experience. This 
fully demonstrates that our respondents have a wealth of experience in Agile 
development, which is consistent with our criteria for selecting respondents. 

 
Figure 4.4 Years of experience working with agile software development 
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Table 4.5 provides an overview of demographic data of respondents. They come 
from different countries and work for different companies as various roles. This 
indicates the results of the questionnaire are more comprehensive and representative. 

Table 4.5 The overview of demographic data of respondents 
Respondent 
ID 

Country Company name Company  
size 

Role Experience 

1 Brazil Infoway 60 Manager 10 

2 Sweden Ericsson 100000 Manager 10 

3 Brazil ESIG 120 Manager 10 

4 Portugal Qvantel 500 Developer 12 

5 Pakistan Qvantel 700 Developer 7 

6 Brazil Federal 
University of 
Piauí 

12 Developer 3 

7 Brazil Federal Institute 
of Education, 
Science and 
Technology of 
Maranhão 
(IFMA) 

40 Developer 2 

8 China ICBC software 
development 
center 

2000 Developer 3 

9 China ICBC software 
development 
center 

2000 Developer 3 

4.2.2 CSFs statistics 
This part presents the results obtained from online questionnaire regarding an 

in-depth study of CSFs. In table 4.6, we simply list the CSFs, their type, challenges 
associated with each factor, and the consequences of not ensuring factors. These 
items all associate with factor. Considering the solutions are provided for the 
challenges, so we don’t list them in this table. The details answers of each respondent 
will be presented and analyzed in next chapter.  

Table 4.6  The summary of CSFs based on the answers of survey 

ID Factor name Factor 
Type 

Challenge Consequence 

1 Expertise Both Select or train the 
team 

Low quality and 
overtime 

2 Joint Both Get all stakeholders Impossible to do Agile 
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understanding 
of uncertainty 

involvement planning 

3 Productive team 
of good level 

Both Hard have a good 
level team 

1.Inaccurate plan 
2.Overtime and even 
failure. 

4 Conciliate 
deadline 
between client 
and team 

Both conciliate deadline 
between client 
proposal and team 
estimation 

Team demotivation 

5 Top engineers Both Differences of 
people 
 

1.Fail to deliver top 
results 
2.Lose team 
3.Lose the ability to 
adapt and innovate fact 

6 Communication Both 1.Not effective 
communication 
2. Hierarchy and too 
much management  
3. Distributed teams 

Pain points not 
addressed 

7 Priorities Both 1.Fast change 
2.Depend on 
business strategy 
3.Defined ahead 
4.Back fed by teams 
velocity 
5.Too detached from 
reality 

Not mentioned 

8 Coordination Iteration 
planning 

Human factors 1.Failure to deliver in 
time  
2.Demotivated team 
members 

9 Level of details Both Time and preventing 
unforeseen 

Reduce accuracy of 
estimates 

10 Team's maturity Both Constant change on 
development team 

Estimates based on 
beliefs 

11 Team 
Knowledge 

Release 
planning 

Estimate accurately Low quality and late 
delivery 

12 Team 
collaboration 

Both Other teams do not 
cooperate 

Project delay and quality 
reduction 

13 Requirement 
change 

Both Reduce the risk of 
change 

Increase cost and effort, 
low quality, late deliver 
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5 ANALYSIS AND DISCUSSION 
In this chapter, we make an in-depth analysis of the results of systematic 

mapping and survey. They will be described separately in section 5.1 and 5.2. The 
comparison between the results of two methods will be discussed in section 5.3 

5.1 Analysis of data collected from systematic mapping 
Through searching the databases, we finally identified the 13 papers that studied 

CSFs for ASD projects in the last 16 years. We make a detailed summary of the 
CSFs mentioned in these articles in section 4.1. For each CSF, we count the 
frequency (number of literatures) of its occurrence and then express it using a 
percentage of the total citation count (n=13). In this section, we just display the 
analyzing of the representative factors whose frequency over than 3. The details are 
shown in table 5.1. 

The analysis of mapping results can help us understand the status of the art of 
the success factors in the existing literature. As shown in table 5.1, the frequency and 
percentage of each factor were counted to indicate the degree of attention. These 
factors are cited much more frequently by existing literature. Obvious ly, there are 
four factors that have more than 50 percent: management support (commitment), 
organizational culture and environment, training, and development methodology and 
techniques. Factor that has more percentage means it gains more attention. For 
example, management support and commitment has the highest frequency (69.2%). 
Therefore, from researcher's perspective, this factor was valued and can affect ASD 
to a great extent.  

Table 5.1 Frequency and percentage of each CSF 
ID Factor name Frequency Percentage% 

1 Management support (commitment) 9 69.2 

2 Organizational culture and environment 7 

53.8 
 
 

3 Development methodology and techniques 7 

4 Training 7 

5 Customer involvement 6 

46.2 
6 Communication 6 

7 Project size 5 38.5 

8 Team experience 4 

30.8 9 Team expertise 4 

10 Resource 4 
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11 Delivery Strategy 4 

12 Leadership 4 

13 Project plan/schedule 4 

14 Monitoring and controlling 4 

15 Requirements and specification uncertainty 4 

16 Project management 4 

 

5.2 Analysis of data collected from online questionnaire  
This section presents a detailed description of the data analysis. Subsection 

5.2.1 displays the detailed analysis of each factor. Subsection 5.2.2 shows the 
summary of factors collected from the survey. 

5.2.1 Analysis of each factor 
We list the 13 critical factors identified by respondents in details. The answers 

of respondents are presented in following figures. All these answers belong to the 
respondents’ opinions. In order to make the original answers more readable and 
understandable, we simply corrected the grammar and spelling mistakes.  According 
their answers, we provide the analysis of each answer below each picture.  

A. Expertise 

 
Figure 5.1  The answer of respondent about Expertise 

The development team as a core component has a great influence on the success 
of project. The respondent 1 (mentioned in Table 4.5) proposed that the expertise of 
team as a CSF directly impacts the results of the project. There was a clear definition 
for team expertise which includes five abilities: ability to work with uncertain 
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objectives, ability to work with top management, ability to work effectively as a team, 
ability to understand human implications of a new system, and ability to carry out 
tasks effectively [45]. The projects carried out by development team with expertise 
have a high possibility to be success [5].  

However, the selection of team members or training the team is a big challenge 
for gathering a team with expertise. For example, paper [27] indicated that the high 
training coasts is a barrier of team training for organizations. To address this 
challenge, Respondent 1 simply proposed that the organization should try to match 
the best team for the project. Due to he didn’t provide the specific strategies, we give 
some supplements about this. For selecting the team members with expertise, the 
organization can organize some tests to select members. For training the team, the 
organization can use mentoring, and professionally guided discussions to transfer the 
tacit knowledge between individuals [2].  

The development team with rich expertise can successfully develop software 
with the high quality, low cost at predetermined time. If this factor is not paid enough 
attention, the project may have a low quality and cannot be completed on time and 
budget. 

B. Joint understanding of uncertainty 

 
Figure 5.2 The answer of respondent about Joint understanding of uncertainty 
The Agile methods provide an effective way to deal with uncertainty. As 

respondent 2 said, Joint understanding of uncertainty is a CSF for Agile software at 
planning phase. Having a better understanding of the uncertainty of Agile 
development, we can better solve the problems caused by uncertainty.  

However, not all stakeholders can understand the uncertainty well in practice, 
which leads managers to give enforce long-term commitments on development team. 
For example, the customers don’t understand the agile principle. In order to satisfy 
the requirements of customers, the manager may forcibly make a release deadline for 
the feature of product. This forcible long-term commitment violates the idea of agile 
development [8]. Thus, getting all stakeholders to understand why it is not possible 
to make exact estimates on time taken to develop a feature is a big challenge. To 
address this challenge, the respondent 2 suggested that making close collaboration 
between development team and business people to help all stakeholders have a 
uniform understanding on uncertainty.  In a small product the business owner can be 
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part of the team. There is no problem to make close collaboration for this situation. 
But this is not possible in large-scale development with more than 100 teams. This 
needs the business people to have regular meetings with development teams to better 
understand uncertainty.  

If all stakeholders understand the uncertainty well, the development team can 
work in a pleasant environment so that the project can be developed in a high 
velocity and quality. Some papers also demonstrated that uncertainty is negatively 
associated with project success [5]. If this factor is not paid enough attention, the 
project may not be completed as agile planning. 

C. Productive team of good level 

 
Figure 5.3 The answer of respondent about Productive team of good level 

The level of productive team directly determines the outcome of the project. As 
respondent 3 said, if the organization uses a limited team to develop software, this 
may influence the accuracy of estimation and reliability of delivery date. The limited 
team means that the level of productive team is low, due to the ability in some 
aspects of the team is poor, such as expertise, experience, technology and so on. The 
good level team illustrates that team members with high competence and expertise, 
with great motivation, the team managers have light-touch or adaptive management 
style and appropriate technical to train the team [1]. This factor is similar with the 
expertise proposed by respondent 1, all of them are considered from the team aspect. 
The respondent 1 just focus on the expertise of team and respondent 3 emphasizes 
the whole level of team. Thus, team level has a wider scope including expertise, 
technology and so on.  

Although the productive team with good level can bring many benefits, it is 
hard to gather a team like this. For addressing this challenge, the respondent 3 
suggested that the development team take a presentation every fortnight to introduce 
the good skills of each one and weak of the others. This provides a motivation for 
people to constant learn to improve the level of the productive team.  

The level of team determines the productivity of the team. The good level of 
productive team dictates not only the pace of ASD, but also delivering the software 
satisfying the requirements of the customers [2]. If this factor is not paid enough 
attention, the plan may be not accurate, and the project cannot be delivered on time 
and even lead to failure.   
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D. Conciliate deadline between client and team 

 
Figure 5.4 The answer of respondent about Conciliate deadline between client and 

team 
At Agile planning phase, whether it is the release planning or iteration planning, 

the most important task is to make estimation on time. As respondent 3 said, the 
deadline established in the contract may conflict with the team estimation. Like this, 
the client should participate in the ASD and communicate with development team 
about making deadline. However, it is still difficult to balance the deadline between 
client and team some times. This is the reason why Conciliate deadline between 
client and team as a CSF is mandatory to the success at Agile planning. In this case, a 
software development manager needs to conciliate deadline between client proposal 
and team estimation.  

The respondent 3 thinks that the client deadline is more important than team 
estimation. Thus it is hard for the development manager to explain for the team 
members that the estimative deadline is less important. For addressing this challenge, 
the respondent 3 suggested that manager should explain the consequences of 
deadline extrapolation to team members, such as client complaints, investment 
decrease and so on.  

If this factor is not paid enough attention, the members of team are demotivated 
due to they don't understand why client deadline is the most important. Team 
members lose their enthusiasm for the work, resulting in products that fail to be 
completed or delivered on time and quality.   



 

40 
 

E. Top engineers 

 
Figure 5.5 The answer of respondent about Top engineers 

Engineers as executor of the project can directly affect the success of ASD so 
that they should be selected and allocated appropriately. There are many aspects of 
assessing whether he or she is a top engineer, such as their attitude to work and 
difficulties, their experience, their knowledge, their background and so on. It greatly 
increases the difficulty of choosing top engineers.  

For addressing this challenge, respondent 4 as a software engineer proposed 
some solutions. He listed some standards to hire people with the skills required for 
Agile: 

● Good communication 
● Good skills 
● A positive attitude instead of complaining no matter how hard it gets 
● Willing to deliver important work fast 
● Willing to work alone or in pair after the vision and daily goal is clear 
It is obviously that not all engineers fit in the above standards. The respondent 4 

provided corresponding solutions. If the engineers fit in the above standards, the 
manager can empower them. If some engineers’ performance has been very poor, it’s 
time to let them go. However, the employee turnover has a serious economic impact 
for organization [46]. Considering the negative influence, if engineers are worth 
trained, the manager can leave them and train them to avoid the economic impact.  

Top level engineers deliver top level results. If organization cannot hire them, it 
is not possible to expect to deliver top results. If organization manage to hire at least 
some of them but do not empower them you will very likely lose them. The 
organization might also create a culture around hierarchy and process (endless 
managers and few top engineers) where every problem is hard to solve and every 
change creates problems, so you lose the ability to adapt and innovate fast.   
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F. Communication 

 
Figure 5.6 The answer of respondent about Communication 

Communication is one of the core activities to support the development going 
smoothly. It was proved to be the critical success factor to the software project 
success [5] [47]. Effective communication can increase the success chance of 
development [41]. Close communication can bring many positive effects, such as 
helping people find problems and solve them in time, helping people quickly 
comprehend and respond to the risk, enabling the creation of shared values, and 
encouraging team building [5] [47] [48]. Due to these advantages, it should be 
managed at both release planning phase and iteration planning phase. The all agile 
practices used in the projects had positive effects on the communication inside the 
development teams, such as the Daily Scrum, Pair Programming, Iteration and 
Release Planning meetings [44]. Among many methods of communication, face-to-
face conversation is highly effective. 

As respondent 4 said, there are many challenges when managing this factor. 
Firstly, people don’t know the effective ways to communicate. He proposed some 
specific cases to interpret this, like don't know how to articulate themselves toward a 
common goal, can't listen carefully before speaking, don't have proactive attitude and 
so on. This challenge can be solved through Agile practices such as stand-ups and 
retrospective. Stand-ups meeting can do a big service if developers are aware of what 
they should communicate, such as process and blocker issues. Agile retrospectives 
can help the teams to access the current situation, identify internal and external pain 
points, and define actions to address them.  

Secondly, hierarchy and too much management hurt communication. To address 
this challenge, people at management level should empower their staff and give them 
more freedom to communicate and to express their opinions.  

Thirdly, communication becomes more difficult when geographically separated 
teams need to work together. Respondent 4 proposes four solutions according to his 
working experience: 

● Letting teams deliver in different speeds. 
● Giving freedom for anyone to add work on each other teams board, based on 

the vision and goals (features that need to be delivered) 
● Documenting decisions and making them available to all 
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● Communicating the vision and goals on every possible occasion 
If the communication is limited, the agile projects will suffer and even may fail 

[5]. For instance, pain points can be seen as problems which determine the success or 
failure of software development project. If the pain points are found early and 
addressed in time, it positively impact on the success of ASD. As the first solution 
said, the pain points can be identified at Agile retrospectives. If there is no Agile 
retrospective or limited communication on pain points, they may not be addressed 
well, even the project may fail.    

G. Priorities 

 
Figure 5.7 The answer of respondent about Priorities 

Priorities are another important task for both release planning and iteration 
planning.  Prioritization provides an effective way to deal with competing demands 
for high customer expectations, short timelines, and limited resources [49] [50]. 
Establishing the relative priority base on the importance of product features can well 
construct plan to provide the highest value at the lowest cost [50]. An optimal 
priority can save time and cost, reduce redundancy, and improve productivity. It is 
closely related to the success of the project. As respondent 4 said, priorities as a CSF 
at Agile planning phase are essential for a number of reasons, such as keep people 
motivated, give meaning to people work, measure progress and so on. 

However, there are many challenges for people to manage this factor. 
According to the experience of respondent 4, he proposed the following challenges: 

● It can change very fast. 
● It depends on business strategy. 
● It usually defined way ahead of any delivery done. 
● It can be made too detached from reality. 
● It is back fed by teams’ velocity. 
The respondent 4 said, there is no good way to solve all of the above challenges. 

But he suggested that the development team basically need to know what the weekly 
priorities are and make the cards to reflect that. The agile methods promote dynamic 
prioritization to adapt dynamic environment. This makes agile method can better 
deal with the above challenges comparing with traditional methods. Dynamic 
prioritization refers that at the start of a new iteration, the customer can reprioritize 
the features of this iteration, such as discarding originally planned features and 
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adding new ones [51]. For example, the Scrum organize the daily meeting and spring 
meeting, this can help people adjust the priority in time, according to the current 
situation. And this also provides the effective ways to solve priority changing fast, 
depending on business strategy, detaching from reality and back feeding by teams’ 
velocity. One principle of agile is to ask the customer to interact with the 
development team daily [8], and this helps people to make the more reasonable 
priority. 

The respondent 4 did not proposed the specific consequences of not ensuring 
this factor, due to there are too many negative results of not ensuring this factor, such 
as low productivity, time-consuming, over budget and so on. People cannot predict 
what will happen if this factor are not ensured well. For example, the poor priority 
may lead to an unreasonable planning, and then have influence on the project in 
terms of time, cost and so on. 

H. Coordination  

 
Figure 5.8 The answer of respondent about Coordination 

At iteration planning phase, the most important thing is the coordination. It 
refers to team-situated interactions in paper [52]. However, respondent 5 emphasize 
the coordination as the interactions between teams and stakeholders. Every teams 
and stakeholders should understand and practice the core concepts of Agile. A third 
of Agile principles have relation with the interactions between teams and 
stakeholders, such as sponsors, developers and users should maintain the constant 
pace indefinitely, business people and developers need work together every day, and 
so on [8].  

No matter team or stakeholders, all of them are the key important components 
during ASD. Thus, human factors become one of the challenges when managing 
coordination. It includes many unpredictable aspects, such as the personal 
characteristics, the individual’s turnover, and the absence of stakeholders [2]. All 
these aspects have significant impact on the coordination between team and 
stakeholders.  

To mitigate the impact of human factor, respondent 5 advocated two solutions. 
Firstly, for the teams, the managers should motivate them to provide good 
performance and make close coordination among not only team members but also 
teams. For stakeholders, the managers should motivate them to attend the core 
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practices and express their thoughts frequently. Secondly, the managers try to make 
sure the involvement of teams and stakeholders in all core activities of ASD.  

If we break the interactions between teams and stakeholders, the project may not 
be satisfied by the customers and may even fail to deliver in time. Besides, the team 
members are demotivated. 

I. Level of details 

 
Figure 5.9 The answer of respondent about Level of details 

Estimation is an important and indispensable part of ASD. Although there are 
many metrics, technologies, and theories supporting people to estimate, there are still 
more spaces for people to improve so that they can make a more accurate estimate. 
As respondent 6 said, the level of details is a CSF at Agile planning phase which can 
impact estimation. The level of details about activities and tasks should be scoped 
based on the type of plan. For example, the release plan just provides the overview 
framework to outline the scope, schedule, and resources for the project [3]. So it only 
needs a lower level of detail. But the iteration plan needs a higher level of details to 
tell people the specific tasks. An appropriate detailing for different plan can gain 
more accuracy estimates.  

However, there are many challenges for people to manage this CSF, such as 
time and preventing unforeseen. Time as one of the uncertainty can make a great 
impact on the details of activities. This increases the difficulty of time estimation. 
For this challenge, respondent 6 provided a solution that people should make 
temporal delimitation instead of fixed plan so that can improve the agility of detail 
plan and estimate. There are also many unforeseen things lead to that people cannot 
provide enough details of activities. For this challenge, respondent 6 provided a 
solution that giving a suitable level of detail rather than excessive detailing.  

If the level of detail is not appropriate, it has significant impact on estimation. 
For example, if the release plan has excessive detailing, it is hard to estimate and 
may cost more effort and time. If the iteration plan is too general, it may reduce the 
accuracy of the estimate.  
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J. Team's maturity 

 
Figure 5.10 The answer of respondent about Team’s maturity 

Team maturity can be analyzed from three dimensions: team technical 
competency, team motivation, and teamwork skills [53]. Respondent 6 as a 
developer pays more attention to technical competency. Thus, he described team 
maturity as team’s experience on project and domain. If a team has rich experience, 
he believes the maturity of this team at a high level. In practice, some managers 
prefer to select the development team with ability of self-management which may 
have little experience on project. Whereas, some other managers may prefer to the 
team who has rich experience. This will lead to the different maturity among teams.  
The reason why team maturity should be noticed at both release planning and 
iteration planning is that this CSF can directly impact on the quality and delivery of 
the project.  

One of the challenges people meet when managing this factor is the constant 
changes within a development team. For instance, a developer leaves the job or 
switch to another project. This staff turnover changes the maturity of the team and 
may lead to the delay of delivery or other negative impacts, such as the experienced 
people turnover or novice added. Respondent 6 provided a solution for this challenge. 
Team members should keep on study to improve their skill and knowledge, and to 
reduce the gap of experienced and novice members. What’s more, organizations 
should provide a good working environment for their staff, and reduce unsatisfied 
developers who have many chances to leave work.  

It is very dangerous if ignoring this factor. For example, estimation as one of 
activities at planning phase has a significant impact on the success of development.  
The team maturity can impact on the success of estimation. For example, the 
experienced people can make the more accurate estimation for project comparing 
with the novices who make estimation based on the beliefs. So the consequence of 
not ensuring this factor is the negative impact on estimation. 
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K. Team Knowledge 

 
Figure 5.11 The answer of respondent about Team knowledge 

Team knowledge can be seen as a fundamental element in ASD. As respondent 
7 said, team knowledge as a CSF factor at Agile planning phase represents team’s 
knowledge about the problem and technology. Figure 5.12 display the reason why 
team knowledge is mandatory to the success at Agile planning is that it has a great 
impact on the delivery time and the quality of the solution. This factor can directly 
and indirectly influence the success of ASD. If the team has enough knowledge, 
many problems can be avoided in advance or be addressed in time. So it can directly 
increase the success chance. According to the definition of team expertise in paper 
[45], we can clearly find that team knowledge is one component of expertise.  

Respondent 7 said this factor can indirectly influence many aspects. So he only 
list one example to describe the importance of it. Team knowledge is directly related 
to correctly estimate the time spent on a task. However, it is difficult to have an exact 
estimation with team knowledge due to the differences between the developers. For 
this challenge, the respondent 7 provided two solutions. The first is improving the 
detail of the tasks to allocate people appropriately. In other words, according to the 
degree of difficulty of each task, people who have different knowledge should be 
allocated to appropriate task to make a better contribution. Second is investing in the 
professionals employment to provide a more authoritative and accurate estimation.  

Considering the vast impact of this factor, respondent 7 recommended that team 
knowledge should be noticed as early as possible.  If this CSF is not paid enough 
attention, it may reduce the quality of the project or make the project later delivered.  
What’s worse, the whole project may fail.   
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L. Team collaboration 

 
Figure 5.12 The answer of respondent about Team collaboration 

The team as an important component of software development directly affects 
the result of project. Thus the collaboration between not only the team members but 
also the teams is particularly important. The close collaboration of teams can help the 
team work toward same goal and improve the project performance of organization. 

As respondent 8 said, a team sometimes cannot do the tasks separately which 
needs other teams to cooperate with their works. However, the other teams may 
unwilling to cooperate with their works. For addressing this challenge, the 
respondent 8 suggested that the team should take the initiative to communicate with 
other teams when facing the questions that need to be confirmed. Communication is 
an effective way to enhance information sharing and collaboration between the 
development teams and then the amount of team conflict was reduce and the teams 
keep stable [5]. However, if multiple requests for the communication fail to respond, 
the team should let leaders communicate with each other. The participation of leaders 
can motivate the collaboration of teams, make them work together.  

The close collaboration of teams promotes the process of development and 
inspired team enthusiasm of working so that the project can be completed with high 
quality on time. If the team treats collaboration negatively, the project cannot be 
delivered as planned and the quality may be reduced.  
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M. Requirement change 

 
Figure 5.13 The answer of respondent about Requirement change 

Due to the dynamic aspects environment of ASD, organizations need short 
delivery cycles to cope with uncertainty and rapid change in requirements [42]. 
Requirement change was proved to be the CSF that can contribute to ASD success 
[25]. The change indicates the characteristic of requirements is volatility. This 
volatility is usually caused by the defects or the changes from the product owner.  The 
volatile of requirements has been the common problem of early estimation for more 
than fifty years [25]. The changes of requirements sometimes are genera ted within 
the development team. For instance, a new requirement is added to complete a new 
functionality [42].  

Although the requirement change is inevitable, we should devote ourselves to 
reduce the negative influence of the project, such as the increasing of investment, 
efforts, and risks. Thus the challenge for us is to reduce these negative effects. 
Respondent 9 provided two solutions to address these challenges. The first is adding 
requirements validation phase and ensuring the effectiveness of validation. After 
defining the requirements with all stakeholders, they should confirm the 
requirements and scenarios again. Second is the assessment of change. If the change 
of requirements doesn't have a strong effect, these changed requirements can be 
developed in next version.  

This CSF closely relate to the Agile practices: prioritization and estimation.  If 
ignore it, the cost and effort of prioritization and estimation will increase, the quality 
of project will reduce, and the product cannot be delivered on time. 

5.2.2 Summary of collected factors 
Through the above analysis of each factor, we can clearly see the challenges and 

solutions when managing these factors. In this section, due to the respondents 
answered questions from different angles, we divided these factors into different 
categories identified by 13 papers at table 4.2. Then we focus on analyzing the 
collected factors from different categories. The following table presented the 
categories of the 13 collected factors. 
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Table 5.2 Category of each CSF 

ID Factor name Category 

1 Top engineers 
People factor 
(Individual- level) 2 Communication 

3 Expertise 

People factor 
(Team-level) 

4 Productive team of good level 

5 Team’s maturity 

6 Team knowledge 

7 Team collaboration 

8 Coordination 

9 Joint understanding of uncertainty 

Process factor 

10 Conciliate deadline between client and team 

11 Priorities 

12 Level of details 

13 Requirement change 

From the table 4.2 mention in chapter 4, we can clearly see that CSFs are 
usually divided into four widely used categories: organization factor, people factor, 
process factor and project factor. Based on these four categories, the 13 collected 
factors are divided into people factor and process factor. The people factor is also 
divided into individual- level and team-level. There is one important reason why 
organization factor has not been mentioned by the respondents. From table 4.2, we 
can clearly see that the most factors of organization category belong to whole 
development lifecycle rather than agile planning phase. Thus, the respondents didn’t 
mentioned the organization factor due to our survey investigate the CSFs at agile 
planning phase. The existing papers still have argument about whether project factor 
are related to project success. The paper [1] used the project factor as candidate CSFs 
to conduct the survey. The result indicated that this category has little impact on 
project success. Whereas, some papers (e.g. [5] and [23]) advocated that project 
factor has influence on project success. But these papers based on literature review 
didn’t conduct the survey to validate these factors. In our thesis, the respondent 
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didn’t propose factors that belong to project category, such as project size and project 
complexity. 

From table 5.2, we can clearly see that there are eight factors that belong to 
people category which describes the factors from people aspect. Six of them belong 
to team-level, the rest belong to individual- level. The individual- level factors focus 
on individual capability, such as skills, communication etc. The team-level factors 
are more concerned about the overall level of team, such as team knowledge, 
experience and expertise and so on. The individual- level factors may directly affect 
the team-level factors, due to a good team is made up with excellent individuals. 
There are five factors that belong to process category. It contains the factors which 
are involved in activities of the process, such as requirement analysis, priority,  
estimation etc. They focus on the details of activities at agile planning phase. 

From the above table, we can clearly see that the proportion of people factor is 
biggest. This indicates that people category as a most important category at agile 
planning phase need be paid more attention. The process factor as another important 
category also needs be taken seriously. Based on the description of existing 
papers,  Organization category less focus on CSF at agile planning phase, it prefer to 
the factors of whole development lifecycle. Thus, it can be paid less attention at agile 
planning phase. However, this not indicates that organization category is unimportant 
for ASD. It is difficult to judge the importance of project category, due to existing 
papers have argument on this and our respondent didn’t proposed factors that belong 
to this category. 

5.3 Discussion 
In this section, we will deeply discuss the CSFs collected through both 

systematic mapping and survey. Subsection 5.3.1 provides the relations among CSFs 
collect by survey. Subsection 5.3.2 discusses the comparison of results of two 
methods. It is divided into two parts.  

5.3.1 Relations of survey results 
This section displays the analysis of the relation of survey results through two 

aspects. At part A, we will analyze the relation between people category and process 
category. At part B, we focus on the internal relations of team level CSFs. The 
detailed analyses are displayed as follow. 

A. Relations of defined categories 
As we mentioned above, we divided the 13 collected factors into two categories: 

people factor and process factor. In this part, we analyze the relationship between 
these two categories. The following figure presented the detail relationship between 
them. 

 
Figure 5.14 The relations of defined categories 

From figure 5.14, we can clearly see that the people factor has two sub-
categories: individual- level and team-level. A good team can be made up with 
excellent individuals, so the individual- level factors can impact on the team-level 
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factor. Communication can impact on the Team collaboration and Coordination that 
belong to the team-level factors. The factor communication emphasizes the ability of 
communication which is useful for development teams to collaborate and coordinate. 
The top engineering can impact on the Expertise, Productive team of good level, 
Team’s maturity and Team knowledge. The top engineering illustrated that people 
who has various abilities and these abilities are useful for team-level factors. 

The people factor as the fundamental category which has most proportion of 
factors can directly impact on the process factor. The individual- level and team-level 
as the two sub-category of people factor also have influence on the process factor. 
The top engineering that belongs to individual- level can impact the process factor, 
such as Priorities, Level of details and Requirement change. Top engineering as 
skilled people has enough ability to make a good priority, make a suitable level of 
details for planning, and to solve the problems that caused by requirement change. 
The communication that belongs to individual- level also can impact on the conciliate 
deadline between client and team that belong to the process factor. If a manager has 
a good communication skill, this will help himself to better solve the conflicts 
between client and team. 

A good development team has better capability to accomplish various activities 
of process. Thus, the team-level of people factor also can impact on the process 
factor. The team who has enough expertise, experience and knowledge can well deal 
with prioritization, planning with reasonable detail level and requirement change. 
Therefore, the Expertise, Productive team of good level, Team’s maturity, Team 
knowledge and Team collaboration has impact on the Priorities, Level of details and 
Requirement change. The Coordination emphasizes the close collaboration between 
stakeholders and development teams. This factor has influence on the Joint 
understanding of uncertainty that illustrate the stakeholders should understand that 
the uncertainty of agile development. If stakeholder and team have a better 
coordination, the stakeholder can understand the uncertainty well. 

B. Relation of CSFs 
Through the analysis of each factor, except the impact relations among CSFs in 

different categories, we also found there are some inclusion relations among the 
CSFs in team level category. There are six factors belong to team level category: 
Expertise, Productive team of good level, Team’s maturity, Team knowledge, Team 
collaboration, Coordination. Four of team have significant relations that shown as 
figure 5.16. 

 

  
Figure 5.15 The relations among CSFs collected by survey 
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Figure 5.15 indicates the relationship of the internal factors of team level 
category. Expect team collaboration and Coordination, the other four factors have 
inclusion relationship. The inclusion relationship of these four factors is defined 
according to the description of each CSF in subsection 5.2.2. Factors that have 
inclusion relationship are seen as similar factors. Productive team of good level can 
be described from different aspects, such as team expertise, knowledge, experience, 
skill etc. All these aspects can illustrate the level of the productive team.  Besides, the 
team maturity more emphasizes the experience of team by respondent. Thus, 
productive team of good level has the widest scope than the other three CSFs. As 
analyzed above, team expertise contains many abilities that include the knowledge of 
team. So it has wider scope than team knowledge. 

5.3.2 Comparison of two methods results  
As it is displayed in section 4, we collected CSFs through mapping and survey. 

In the above two subsections, we analyzed the results of these two parts separately. 
The comparative analysis of these two results will be presented in this subsection. 
Through this analysis, we can clearly find the similarities and differences of these 
two kinds of results.  

 
Figure 5.16 The relations between mapping results and survey result 

Ps: A            B represents:  Factor A has same meaning with factor B. 
      A           B represents:  Factor A is included in factor B, but factor B is not included in 
factor A. In other words, the factor B has wider meaning than A.       

In this figure, the far left list displays the CSFs that belong to the results of 
systematic mapping. The frequency of all these factors is higher than 3. The middle 
and far right lists display the CSFs that belong to the results of the survey. The 
arrows are used to describe the relationships between the factors that came from 
different results of methods. At following subsections will separately introduce these 
similarities and differences of these two kinds of results. Part A provides the analysis 
of the similar CSFs shown in two methods. The rest CSFs of survey are new 
proposed factors that are discussed in Part B. 

A. Similarities 
From figure 5.17, we can clearly see that communication, team expertise, team 

experience, requirements and specification uncertainty are mentioned in both results 
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of methods. The percentage of communication in systematic mapping is over than 
45%. The percentage of experience, expertise, and requirements and specification 
uncertainty is 30.8%. Although the percentage of these factors is less than 50%, the 
papers identified by mapping focus on the factors of the whole lifecycle rather than 
agile planning phase. Thus, the percentage of these factors has been relatively high. 
And the respondents use their working experience expressing these factors are 
mandatory to the success of development at agile planning phase. These data indeed 
demonstrate that these factors are CSFs at agile planning phase and should be given 
enough attention.   

Team knowledge as a CSF proposed by respondent recommends the importance 
of the knowledge about the problem and used technology. The description of team 
expertise in current literature includes many abilities, such as ability to work with 
uncertain objectives, ability to work with top management, ability to work effectively 
as a team, ability to understand human implications of a new system, and ability to  
carry out tasks effectively [45]. So team expertise has wider scope and meaning than 
team knowledge. In other words, team knowledge is included in team expertise. Due 
to these two factors directly influence in the results of a project, they are mandatory 
to the success of software development at Agile planning.    

As the respondent said, productive team of a good level as a CSF has great 
influence on agile planning, such as accuracy of estimation and reliability of delivery 
date. This factor can be described from different aspects. For example, both team 
expertise and experience can illustrate the level of the productive team. The 
productive team of good level proposed by the respondent has a wider meaning than 
the other two factors mentioned in papers. Thus, the team expertise and team 
experience are included in the productive team of good level. These factors should be 
paid enough attention at agile planning phase.  

As the respondent said, Coordination emphasizes the collaboration between the 
stakeholders and development teams. The customer involvement illustrates that the 
customers should involve in the activities of ASD. These two factors all indicate that 
the customers and development teams should have close collaboration. However, the 
stakeholder didn’t just refer to customers, it also contains other roles, such as users, 
architect, manager etc. Thus, the coordination has wider meaning than the customer 
involvement. 

From the above picture, we can clearly see that the seven factors proposed by 
respondents have relationship with the results of mapping. This indicated that the 
results of mapping strongly support the survey results. These factors need be 
managed in agile planning phase. 

B. Differences 
Except the factors mentioned above, respondents according to their experience 

proposed six new factors: Joint understanding of uncertainty, Level of details, Team 
collaboration, Top engineers, Priorities, Conciliate deadline between client and 
team. Although these factors are not mentioned in papers, they are mandatory to 
success at agile planning phase in practice.  

Joint understanding of uncertainty emphasizes the importance of understanding 
uncertainty with agile thinking, and this factor directly affects whether the project 
can be implemented as planned. The level of details emphasizes the details of 
activities. If an activity has an appropriate detail, it is very helpful for us to make a 
more exact estimation. Team collaboration illustrates the demand of collaboration 
between teams. This factor also influences the delivery and quality of the project.  
Top engineers are considered from people category, this factor emphasizes the 
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people with high skills can deliver top level results and have the ability to innovate 
fast. Priorities as a basic activity in agile planning phase play a pivotal role. The 
optimal priority can reduce redundancy and improve productivity so that the project 
with high quality can be delivered with less time and money. Conciliate deadline 
between client and team focuses on balancing the conflict between client deadline 
and team estimation. This factor may affect the developer's enthusiasm, thereby 
affecting the development process of the project. As a result, these factors also 
should be managed at Agile planning phase. 
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6 CONCLUSION AND FUTURE WORK 
Critical success factors are proved to be mandatory to the success of ASD at 

Agile planning. The goal of this paper was to identify the critical success factors at 
Agile planning phase and challenges associated with each factor. Systematic 
mapping was conducted to collect CSFs of ASD in existing research. The survey 
based on the questionnaire was performed to identify 13 CSFs and in-depth study of 
each factor. The respondents come from different companies, and they have enough 
experience on ASD. Thus they can provide the effective answers for our research. 
Statistical analysis and qualitative content analysis were respectively used to analyze 
the collected data of systematic mapping and survey. 

This section presents a description of the conclusion drawn from this thesis. The 
description of each research question will be displayed in subsection 6.1. Subsection 
6.2 will illustrate the contribution of our thesis. Finally, the validity threats and future 
work will be separately presented in subsection 6.3 and 6.4. 

6.1 Conclusion of research questions 
RQ1: What are critical success factors for the success at Agile planning phase? 

In order to explore CSFs that are mandatory for the success of ASD at Agile 
planning, we perform two methods. Firstly, we conduct systematic mapping to 
understand the status of the art on the CSFs in existing literature (RQ1.a). Secondly, 
we perform a survey to investigate the factors that are mandatory for the success of 
ASD at Agile planning phase in practice (RQ1.b). 

For systematic mapping, the numbers of papers that focus on CSF of ASD at 
Agile planning are limited. As a result, the search scope is extended as agile software 
development. The lifecycle of agile software development include the planning phase, 
thus the collected data from the systematic mapping is effective. Through the 
systematic mapping, we finally identified 13 papers and 47 critical success factors 
for agile software development. In order to better compare with the results of the 
survey, we also make a frequency analysis for identified factors. There are 16 factors 
that the frequency of total citation count is greater than 3. The same or similar factors 
with survey results are derived from these 16 factors. Comparing with the factors 
which frequencies are lower than 4, these 16 factors need to be paid more attention in 
agile software development. 

For survey with an online questionnaire, there are four main questions that can 
help us deeply study the CSF at Agile planning. Nine experienced people of different 
companies contributed their opinions to each question. Eventually, we collected 13 
effective answers of each question, which means 13 factors had been described in 
detail. There are four of them have same meaning with the factors collected through 
mapping. They are communication, expertise, team’s maturity and requirements 
change. Another three factors are similar to the mapping results. They are team 
knowledge, productive team of good level and Coordination. So the results of two 
methods can support each other to prove that these CSFs can significantly impact on 
the success of ASD. The rest six factors are Joint understanding of uncertainty, 
Conciliate deadline between client and team, Level of details, Team collaboration, 
Top engineers, and Priorities. These factors are initially proposed by the 9 
respondents according to their development experience. To draw a conclusion, the 13 
factors are proved should be managed in practices. 
RQ2: What are the challenges associated with each factor? 
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In order to make an in-depth study of factors, we perform a questionnaire to 
investigate the challenges that encountered in managing these factors collected by 
survey. Due to different factor has different challenges, we list the details of the 
challenge for each factor in section 5.2. Through the collected challenges, the 
organization can prepare for these challenges ahead of time. Like this, the agile 
planning may be more accurate and the project may be completed more smoothly. 
RQ3: How do practitioners address these challenges? 

The experienced people proposed the corresponding solutions according to the 
challenges of each factor. Since the solutions vary with the different challenges, the 
details of them are presented in section 5.2. The solutions can be seen as guidelines 
to help organizations address the challenges or make the preparations. Through the 
answers of RQ2 and RQ3, we can get the specific measures to manage critical 
success factors in practice. 
RQ4: What are the consequences of not ensuring the factors?  

The four key components of project’s success are time, cost, quality, and scope. 
The consequence of not ensuring these factors influences directly or indirectly 
impact on the success of ASD. For the directly impaction, if not ensuring each factor 
the ASD projects may have low quality, deliver late, increase the cost etc. For 
instance, frequent changes in requirements can increase the cost, reduce the quality, 
and delay the delivery time. For the indirectly impaction, if not ensuring each factor 
the activities of ASD may not be done as supposed. For example, if the factors level 
of details is not managed properly, people may not make accurate estimation. The 
consequences vary form the CSFs. The details of consequences of each factor are 
presented in section 5.2.2. These consequences can highlight the importance of 
managing these CSFs so that people can pay more attention on them at planning 
phase. 

6.2 Contribution of this thesis 
Through answering the research questions, we achieve all the objectives of 

thesis successfully. Compare with the existing literature, our thesis contributions are 
shown as follows. 

For the mapping results, we have three contributions as follows: 
1. Due to there is no paper just focus on the CSF at agile planning phase, we 

extend the search scope as whole lifecycle of ASD. Thus, we present the 
CSFs of ASD proposed by existing literatures and give a priority for these 
collected factors. This make reader better understand the state of CSFs of 
ASD. 

2. The results of mapping method were compared with the results of survey 
method. The four factors are both mentioned in two methods and three factors 
have similar meaning. This can illustrate that these results of two methods 
can be support each other and the data obtained from two methods are 
effective. 

3. At the start of the thesis, we want to conduct two questionnaires to investigate  
the CSFs at agile planning phase. One is used to collect the free opinions of 
respondents based on the open-ended questions which are not limit the mind 
of respondents. We have conducted this questionnaire. The other is used to 
extract the CSFs at agile planning based on the results of mapping. However, 
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we didn’t have enough time and people resource to conduct this questionnaire. 
Thus, the results of mapping method can be seen as the input to support the 
future work. 

For the survey results, we also have three contributions as follows: 
4. Identify the critical success factors at Agile planning phase that are 

mandatory to the success of ASD. Comparing with existing literature, we 
identified 13 CSFs at agile planning phase rather than whole lifecycle and the 
6 of 13CSFs are new proposed by respondents. 

5. Identify the challenges that are associated with each factor, and investigate 
the ways for addressing the proposed challenges. We make an in-depth study 
on CSFs rather than just identify these factors. This in-depth study on CSFs is 
the novel and high innovation degree study compared to existing research. 
People can use these data as guidelines when they come across same or 
similar troubles in practices. 

6. Identify the consequences of not ensuring these factors. We gain a list of 
consequences that are not mentioned in existing literature. The consequences 
can remind people the importance of managing these CSFs for the success of 
ASD at planning phase. It can also prove that the list of factors we provided 
is all mandatory to the success of ASD. 

6.3 Validity threats 
 Construct validity is concerned with the degree to which the theory behind the 
experiment measures the observation [30] [34]. In this case, considering the survey 

method we used in this thesis, the threat to this validity is related to the difference of 
respondents. It was mitigated by collecting answers from various types of 
respondents who are working in different companies, regions and countries. 

Conclusion validity is the degree to which conclusions we reach about relationships 
in the observations are incorrect due to errors in the data sources [30, 34]. We 

performed three measures to mitigate this kind of threat. Firstly, we conducted a 
pilot test by other researchers to validate the reliability of survey to ensure the 
questions are clear and straight forward to answer [30]. Secondly, the target 

population we selected has rich experience on agile software development and they 
can give more accurate answers for our questionnaire. Lastly, we sent the e-mail to 

every respondent to confirm whether our analysis accurately expressed their views.  
We improved our analysis based on their suggestions until the respondents agree 
with our analysis. 

Internal validity is the approximate truth about inferences regarding cause-effect or 
causal relationship between the treatment and outcomes [30, 34]. To mitigate the 
learning affect the answers of survey, we allow pre respondent just to answer the 

questionnaire one time. Besides, to mitigate discomfort affect the respondents since 
the face to face communication, we conducted an online-questionnaire.  Finally, the 

time of answering the questionnaire was no more than 30 minutes, this may remove 
the impaction of fatigue on respondents. 

External validity is concerned with the extent to which the results obtained from 
study can be generalized to other context and other people [30] [34]. The selection 
of participants and content may affect external validity. In this case, the small 
number of respondents is a threat to validity. To mitigate this threat, we used the 
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snowball sampling method to collect data from empirical respondents. However, we 
only receive nine feedbacks because of many reasons, such as time and people 
resource limitations. 

6.4 Future works 
Firstly, we used the mapping results as an evidence to support the survey result 

in this thesis. Thus, those factors shown in mapping will be studied in depth in 
follow-up studies. For instance, whether these factors are mandatory to the success at 
Agile planning? What consequences will happen if ignore them? The second is 
adding the number of respondents to enrich and extend survey results. The survey in 
this paper is very close to the method of interview and has gained effective results. 
Thus, we can conduct both survey and interview as much as possible in future work 
to collect more effective data. Considering the importance of CSFs, these 
investigations are meaningful and necessary.  
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APPENDIX A. SURVEY QUESTIONNAIRE 

Critical success factors in agile planning phase 
Introduction: 

We are two students at BTH who are working on the master thesis. In order to 
improve the probability of successful software development, we want to focus on the 
CSFs (critical success factors) of agile software development at planning phase. This 
phase contains two levels: release planning and iteration planning. Release planning 
is a high- level planning, which outline the scope of the development project. 
Iteration Planning is a feature- level plan which outlines the scope of product feature 
in detail. The planning phase as early stage of development life cycle has a great 
influence on the successful development of the software.  Our goal is to identify 
CSFs related to agile planning.  

It may take about 30 minutes of your time. We really appreciate your input!  
If you have any questions about the survey, please email us:  
350250301@qq.com,         654459373@qq.com. 

Part one: Individual information: 

Name:  Country:  

Email:  Domain of the company:  

Working role:  Company size (number of employees):  

Company name:  

Years of experience working with 
agile software development: 

 

Part two: Open-ended questions: 
Please fill out the forms according to the following questions. 
1. What factors are mandatory for the success of agile planning? 
2. What are the challenges associated with each factor? 
3. What do you use to do to address these challenges? 
4. What are the consequences of not ensuring these factors? 

Details of questions: 
1. Factor name:___________ 
2. Factor type: 
 Release planning 
 Iteration planning 
 Both 
3. Description: ________________        
4. Challenges: _________________ 
5. How to address each challenge? 
6. Consequences: _______________ 

mailto:350250301@qq.com
mailto:654459373@qq.com
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APPENDIX B 

敏捷软件成功开发的影响因素调查敏捷软件成功开发的影响因素调查  
序号序号 : 
 

个人信息：个人信息： 

姓名姓名  国家国家  

电子邮件电子邮件  公司的领域公司的领域  

公司规模（员公司规模（员

工的人数）工的人数） 

 职位职位  

从事敏捷软件开发的年限从事敏捷软件开发的年限  

  
相关简介：相关简介： 

       我们是瑞典布莱京理工学院的在读研究生。我们的研究论文方向是敏捷软我们是瑞典布莱京理工学院的在读研究生。我们的研究论文方向是敏捷软

件开发。敏捷开发方法从件开发。敏捷开发方法从 2001开始备受关注，由于它尽早和不断交付有价值开始备受关注，由于它尽早和不断交付有价值

的软件满足客户需求而大受欢迎。然而由于一些因素导致了软件开发失败的例的软件满足客户需求而大受欢迎。然而由于一些因素导致了软件开发失败的例

子比比皆是。为了解决这个问题，我们想通过问卷调查明确有哪些因素可以在子比比皆是。为了解决这个问题，我们想通过问卷调查明确有哪些因素可以在
计划阶段影响敏捷软件开发。计划阶段作为软件开发生计划阶段影响敏捷软件开发。计划阶段作为软件开发生命周期中的早期阶段，命周期中的早期阶段，

对软件的成功开发有着举足轻重的作用。在敏捷开发当中，计划阶段又可分为对软件的成功开发有着举足轻重的作用。在敏捷开发当中，计划阶段又可分为 

release计划和计划和sprint计划。计划。 

       这个问卷调查大概会占用你这个问卷调查大概会占用你 30分钟的时间，非常感谢你抽出时间完成我们分钟的时间，非常感谢你抽出时间完成我们

的调查，你的意见和观点会给我们很大的帮助。问卷调查中涉及到的个人信息的调查，你的意见和观点会给我们很大的帮助。问卷调查中涉及到的个人信息

我们会保密。如果对此调查有困惑或者疑问，可以通过以下邮箱联系我们，我我们会保密。如果对此调查有困惑或者疑问，可以通过以下邮箱联系我们，我

们会尽快回复。们会尽快回复。 

翟志超：翟志超：350250301@qq.com                                         

刘迪刘迪：：        654459373@qq.com 

  

  

  

  

  

  

  

  

  

  

  
  

  

  

mailto:350250301@qq.com
mailto:654459373@qq.com
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问卷调查：问卷调查：（注：每个表格填写一个影响因素，如有多个因素，请自行复制表格，谢谢合作！）   

表格表格一一 

影响因素（影响因素（在开发阶段影在开发阶段影

响软件成功开发的因素）响软件成功开发的因素） 

 

因素的类型因素的类型 Release 计划计划  Sprint 计划计划   两者都是两者都是   

因素的描述因素的描述  

在管理这个影响因素时在管理这个影响因素时

会遇到什么挑战会遇到什么挑战/困难困难 

 

如何解决各如何解决各项挑战项挑战/困难困难  

如果忽视这个因素会有如果忽视这个因素会有

什么后果什么后果 

 

 


