
DEGREE PROJECT, IN PROJECT MANAGEMENT AND OPERATIONAL
 , SECOND LEVELDEVELOPMENT

STOCKHOLM,  SWEDEN 2015

Risk Factors of Software
Development Projects in Chinese IT
Small and Medium Sized Enterprises

LIU ENFEI

KTH ROYAL INSTITUTE OF TECHNOLOGY

SCHOOL OF INDUSTRIAL ENGINEERING AND MANAGEMENT



 

 

 

 

Risk Factors of Software Development 
Projects in Chinese IT Small and Medium 

Sized Enterprises  

Liu Enfei 

 

Supervisor: Anna Hornström 

School of Industrial Engineering and Management 

KTH Royal Institute of Technology 

Stockholm, Sweden 



 i 

Abstract 

There are many factors which can lead to severe risks in software development projects. A 

software development project could have various risks in any phase of the development 

process, and an unexpected risk may result in a huge loss, so it is necessary for project 

managers to pay attention to risk management. A lot of literature has explored the issues 

about risk factors in software development projects, but most of the researches are not from 

the perspectives of software practitioners in small and medium sized enterprises (SMEs), 

especially not focusing on Chinese information technology (IT) SMEs. 

This thesis concentrates on risk factors of software development projects in Chinese IT SMEs. 

We identified 30 common risk factors based on literature studies, and we divided these risk 

factors into six dimensions. An online questionnaire were performed for ranking the 

severities of the 30 risk factors. The questionnaire was only open to people who has working 

experiences about software development projects in Chinese IT SMEs, and we got 96 

respondents for this questionnaire. The data was analyzed by using IBM SPSS Statistics. The 

rank we got is different with ranks in related literature we reviewed. We found that the most 

severe risk factor is insufficient responsibilities, and the least severe one is introduction of 

new technology.  
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1 Introduction 
 

1.1 Background 

Computer software has greatly changed our lives. Nowadays many people use different kinds 

of software every day, for working, studying or just playing games. Each software 

development can be considered as a project, and there may be various problems during the 

software development project, so project management has been naturally and widely applied 

to this industry. Many project managers highlight the importance of time, cost or quality 

management, however, they often pay less attention or even neglect risk management 

(Dedolph, 2003).  

 

Software development teams could meet various risks in any phase of the development 

process, and an unexpected risk may result in a huge loss. Moreover, with the continuous 

coming of new sophisticated technologies, software development is much more complex than 

before, and need more time and investment. Therefore it is necessary to pay more 

consideration on risk management. With a successful risk management, a project manager 

could avoid many potential risks, and even prevent project failures.  

 

There are a large number of factors which can lead to severe risks in a software development 

project, for example, uncertainties of new technologies, requirements changing from 

customers, discordance in teams, etc. A great deal of literature has explored issues about risk 

factors in software development projects (Arshad et al., 2007) (Nakatsu and Iacovou, 2009) 

(Hijazi et al., 2014), but most of the research is done in a generalized scope, not particularly 

from the perspective of software practitioners in small and medium sized enterprises (SMEs). 

Compared with large information technology (IT) enterprises such as IBM and Microsoft, IT 

SMEs have many special different characteristics (Zhao, 2008). Furthermore, the amount of 

IT SMEs is much more than large IT enterprises, so it is worth to perform a research that 

focuses on IT SMEs.  

 

Today China is famous as the world’s factory, according to a statistical bulletin by the 

Ministry of Industry and Information Technology of China (2015), in the year 2014 more 

than 50% of the whole world’s mobile phones and personal computers were made in China, 

and the sales income of IT industry in China reached 14 trillion Chinese Yuan (around 17.6 

trillion Swedish Kronor*). This is a huge market that attracts many Swedish IT companies, 

however, IT industry in China is quite different compared with the counterpart in Sweden, for 

example, dissimilar business models and organizational cultures. Especially Chinese IT 

SMEs are still a vague or unknown concept for Swedish society. This thesis demonstrates a 

research about risk factors of software development projects in Chinese IT SMEs. An online 

questionnaire exclusively faced to practitioners in Chinese IT SMEs was performed, and a 

severity ranking list of risk factors was produced by analyzing the results of the questionnaire. 

Swedish readers who are interested in Chinese IT SMEs may find this thesis report helpful.    

1.2 Research objectives 

The aim of this research is to explore and describe risk factors of software development 

projects in Chinese IT SMEs. The research objectives are divided as two parts: 

                                                 
* Exchange rates on 2014/12/31 
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1. To identify risk factors of software development projects in Chinese IT SMEs. This 

objective is the preparation stage of the next objective and common risk factors are 

identified by related literature studies.  

2. To rank the severity of identified risk factors. This is the main objective of this thesis 

project and the work is done by launching an online questionnaire and analyzing the 

questionnaire results.  

1.3 Research questions 

For this thesis project, the research question is what risk factors affect software development 

projects in Chinese IT SMEs? There are two subquestions: 

1. What risk factors identified in literature could contribute to project failures in Chinese 

IT SMEs 

2. To what level have the existing companies had problems raised from this risk factors?  

By solving these two subquestions, this report shows readers the ranked risk factors and their 

severities.   

1.4 Limitations 

For a research about project management, normally it is not practical to directly apply the 

research result to the whole world, or to several different countries, the research should be 

restricted in one specific country, or more accuracy, a specific place. For this thesis project, 

due to constraints on time and other resources, this research is just limited in one country, 

China, with no further specific locations. Since different scales of IT enterprises usually have 

quite dissimilar manners to carry out software development projects, this thesis project is 

only focused on SMEs. To collect opinions about risk factors of software development 

projects in Chinese IT SMEs, we designed an online questionnaire exclusively to respondents 

who have working experiences in this area. Researchers or industry practitioners who have 

not worked in Chinese IT SMEs are not in the scope of respondents.  

In this thesis, risk factors are identified and the severities of risk factors are ranked. Due to 

time constraint, other characters of risk factors, for example frequencies and probabilities of 

risk factors are not analyzed in this thesis project. Note that the questionnaire samples are 

limited in this project. The target research population is huge, it is required to have around 

400 samples if we would like to have 95% confidence level and 5% margin error 

(Denscombe, 2010). Due to many constraints, however, we cannot get 400 samples in a short 

period of time, so we collected 96 samples to represent the population. For training purpose 

of a student thesis it is ok, but we must emphasize that a real scientific research needs far 

more samples, and it is critical for the success of a research. 
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2 Literature Review 
 

2.1 Software development project 

For practitioners in IT industry, failures of software development projects are not uncommon. 

Actually  according to the widely cited CHAOS report by the Standish Group (2009), only 

32% software projects can be considered as successful. Though the credibility of this report is 

challenged by a number of researchers (Eveleens and Verhoef, 2010), both academia and 

industry accept that software development projects are vulnerable and susceptible to many 

risk factors.  

A software development project is a complex undertaking by two or more persons within the 

boundaries of time, budget, and staff resources that produces new or enhanced computer code 

that adds significant business value to a new existing business process (Wysocki, 2010). 

Unlike other traditional industrial projects, for example building construction or oil 

production, the product and process of software development project is quite intangible. 

Software development is intensively knowledge-based, and it is greatly influenced by the 

performance of project members. The success of software project is directly determined by 

the quality of employees, rather than raw material resources. To complete a high quality 

software project, members should have not only good skills and experiences but also strong 

creative spirits and responsibilities. 

Requirements changes are inevitable and could be quite frequent in a software project. Along 

with the development of the software, customers may need modify their original 

requirements which result in the changes for the time and cost of the project. New problems 

may arise after requirements changes, and these problems may not be realized immediately 

but be discovered quite a long time later. Rapid technology change is another feature of 

software project. The technology in IT industry is developing much faster than other 

traditional industries. The rapid change brings both opportunities and challenges. New 

technologies can give customers more functions, but these new technologies also mean 

software companies may have to change their technical structures and business strategies, and 

employees must constantly update their knowledge to avoid their skills to become out of date.   

Since software is not a concrete product, customers are very difficult to visualize it before the 

software development project is finished. It is necessary to explicitly specify the software 

functions before staring the project. Due to its intangible feature, however, it is impossible to 

demonstrate all accurate definitions for the software in the beginning, and in many cases even 

customers are not clear about their requirements for the software. Software companies can 

just set general goals for different functions, and then they gradually modify and adjust 

specifications to get the best product. This graduality intensifies the indeterminacy in 

software development, so it is critical to have good management methods for software 

projects.    

A software development methodology or software development process is a structure 

imposed on the development of a software product. It includes procedures, techniques, tools 

and documentation aids which will help system developers in their task of implementing a 

new system (Faridani, 2011). There are many methodologies exist, for example, waterfall, V-

model, spiral development, rapid application development and various types of agile 

methodology. Below we describe three common methodologies: waterfall, V-model and agile, 

as shown in figure 2-1. 
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  Figure 2-1: Software development methodologies: Waterfall, V-model and Agile 

The waterfall model is a sequential design process. it abstracts the software development 

phases such as the project planning, requirements definition, analysis, design, development, 

testing and maintenance. Different phases are explicitly separated, and the process can only 

continue to the next phase after finishing current phase. The activity in one phase is exactly 

based on the activity in the previous phase, that is the reason this model got the name 

waterfall. This model is suitable for projects with clear requirements (Melonfire, 2006). If 

requirements are blurry at the beginning and have too many changes during the development, 

then it can have a lot of troubles to use this model. Another obvious drawback is the lack of 

quality control, because the validation and verification work is accumulated in one late phase 

of the process. The waterfall model were originally from the manufacturing and construction 

industries. Even though waterfall is a quite old model from the point of view of IT industry, it 

is still widely used today, especially in Chinese IT SMEs. 

V-model is another software development process, that can be considered as an extension of 

waterfall model. V-model divides the whole process as verification and validation phases, 

and each verification phase has a corresponding validation phase. By using the symmetrical 

"V" shape, testing works can be started early, so V-model provides a good process for testing. 

V-model is highly structured, but some developers think V-model is a too rigid process 

model with low flexibility (Ruparelia, 2010). On the other hand, however, V-model is very 

popular in automotive industry which has strict requirements for working process and product 

safety.  

Agile software development is a group of software development methodologies which are 

widely applied in recent years. The common agile examples are scrum, extreme programming 

(XP), kanban, feature driven development (FDD), etc. Many software engineers think the 

traditional software development process (e.g., waterfall) is too document driven and process 

heavy, i.e., too much work is spent on project planning and requirements definitions, and 
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engineers only start coding after these initial activities (Abdel, 2011). However, it is quite 

often stakeholders do not know what they want in the beginning of a project. Agile uses an 

iterative and incremental way for requirements and coding, and it promotes adaptive planning, 

evolutionary development, early delivery, continuous improvement, and encourages rapid 

and flexible response to change (Agile Alliance, 2015). Though Agile methods are popular 

nowadays, they are not suitable for large development projects by large teams, because the 

iterative and incremental work can be very huge along with the processes evolve, and 

frequent efficient communication between members are not easy for large teams.  

2.2 Risk management in software project 

Researchers have been fully aware that software development projects are vulnerable to 

various risks several decades ago (Abe et al., 1979), but as we mentioned in the beginning of 

the thesis, risk management in software project has not obtained sufficient attention. 

Dedolph(2003) indicates that the main reason is that due to the difficulty of risk management 

assessment, the lack of resources and the need for structural changes, organizations are 

reluctant to modify their ways to follow risk management. Despite the neglect in industry, 

there are a large number of academic literature about this area, for example the book 

"Software Risk Management" (Boehm, 1989) is a masterpiece which is highly cited over the 

years. 

There are many definitions for risk in software projects, the most common definition is in 

terms of exposure to specific factors that present a threat to achieving the expected outcomes 

of a project (Bannerman, 2008). From this description, we can also know risk factors cause 

danger to the successful completion of a project leading to inadequate software operations 

and overruns (Boehm, 1991), and the factors can be technical, economic and behavioral in 

nature (Barki et al., 1993). Software project risk management is usually defined as a set of 

principles and practices aimed at identifying, analyzing and handling risk factors to improve 

the chances of achieving a successful project outcome and/or avoid project failure 

(Bannerman, 2008). As displayed in figure 2-2, Boehm (1991) demonstrates that risk 

management in software project involves two primary steps, risk assessment and risk control, 

each with three subsidiary steps. These steps are widely accepted.  

 

  Figure 2-2: Risk management steps in software project 
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Risk identification is the first step in risk assessment. The purpose of risk identification is to 

generate a list of risk items which are likely to threat the satisfactory outcome of a software 

project. The risk items can be risk factors, risk category, etc. The next step is risk analysis 

which estimates the probability and magnitude of the identified risk items. Then risk 

prioritization ranks the identified and analyzed risk items. After risk assessment is completed 

successfully, it is the turn to risk control. The first step in risk control is risk planning which 

produces plans for dealing with risk items. The plans can be about eliminating risk, reducing 

risk, transferring risk, etc. After planning, actions and methods to control risk items are 

implemented in risk resolution. The last step is risk monitoring that is to track the process to 

resolve risk items and provide corrective action if it is needed (Boehm, 1991).  

Software Engineering Institute (SEI) made extensive contributions in the research about risk 

management in software project (Williams, 2003). An outstanding work from SEI is the 

methodological risk management framework which is based on three basic constructs to risk 

management: risk management paradigm, risk taxonomy and risk clinic; it also supported by 

three group of practices: Software Risk Evaluation (SRE), Continuous Risk Management 

(CRM) and Team Risk Management (TRM); the framework is also composed with Software 

Acquisition Capability Maturity Model (SA-CMM) and the Software Capability Maturity 

Model(SW-CMM). The framework is shown in figure 2-3. A feature of SEI framework is the 

good operability. It is closely related with practical work, tightly coupled with software 

development process, and explicitly points out the role of users in risk management.  

 

Figure 2-3: Methodological framework for software risk management (Higuera and Haimes, 1996) 
 

Risk management in software development project has many similarities with risk 

management in other types of projects. However, due to the special features of product - 

software, risk management has some distinctive characters in software projects. These 

characters are mainly about requirements risks, technology risks and personnel risks. Since 

customers cannot visualize software before the development is completed, it is very difficult 

to have exact requirements definitions. Eliciting accurate requirements and avoiding certain 

risks at the same time are very important. Software development is highly technical-based. 
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There could be a large number of technical problems during software implementation, and 

the fast development of technologies even aggravates the possibility to have risks. 

Furthermore, software development is an industry which especially attracts young 

professionals, and the turnover is relatively high for young employees. The employees 

turnover during software development  is quite common, and it can bring serious risks to 

software projects. 

For Chinese IT SMEs, risk management is even more difficult. Many Chinese IT SMEs are 

new start up companies which lack experiences for risk management. They can "guarantee" 

customers to delivery good software even if they have no experiences in the related areas. In 

China the employees turnover is much higher than Sweden, professionals are uncommon to 

work for a small company for more than five years. The left of professionals may mean the 

total loss of knowledge in certain areas. Moreover, the market competition of Chinese IT 

industry is quite intensive. To get orders from customers, many Chinese IT SMEs have to 

sign contracts with more requirements but lower profits, and we can imagine these kind of 

contracts may be full of risks.   

2.3 Risk identification in software project 

There are several techniques used for risk identification in software project, for example, 

checklist, interview, brainstorming, Delphi method, etc. After literature study we found 

checklist is widely used by many researchers, so we apply checklist to identify risk factors in 

this thesis. Checklist provides lists of top risk factors in software project. The lists are 

normally generated based on surveys about project stakeholders and experiences from past 

projects. Below we present some results from other researchers about risk checklists. 

Boehm(1991) investigated many software projects and common risks, he compiled a famous 

prioritized top ten list of software risk factors: personnel shortfalls, unrealistic schedules and 

budgets, developing the wrong software functions, developing the wrong user interface, gold 

plating, continuing stream of requirements changes, shortfalls in externally furnished 

components, shortfalls in externally performed tasks, real-time performance shortfalls and 

straining computer science capabilities. 

Barki et al.(1993) made a comprehensive review in literature and identified 35 risk factors. 

Based on these risk factors, they performed a survey involving project leaders and user 

representatives in120 projects to assess the reliability and validity, and they confirmed 23 of 

the 35 risk factors are very important.  

The taxonomy-based risk identification from SEI (Carr et al., 1993) provided a quite large 

checklist which contains 194 questions. It divides risks as three classes: product engineering, 

development environment and program constrains. SEI checklist is more appropriate for large 

and formal software development projects.  

Schmidt et al.(2001) produced a rank order list of risk factors by three simultaneous Delphi 

surveys for software project managers in three different settings: Hong Kong, Finland and the 

United States. Their results shows that different areas have different ranks for risks, the top 

ten composite risk factors are displayed in table 2-1. It is a note for us that generating a risk 

factors rank list for Chinese IT SMEs is important, since most previous researches about risk 

factors did not focus in software projects in China.  

The research from Addison and Vallabh (2002) demonstrated that the top ten risk factors in 

software projects are: unclear or misunderstanding scope and objectives, misunderstanding of 

requirements, failure to gain user involvement, lack of senior management committee, 

development of wrong software functions, unrealistic schedules and budgeting, continuous 
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requirement changes, inadequate knowledge and skills, lack of effective project management 

methodology, and gold plating. They also indicated that project managers with different years 

experiences have significant different perceptions for risks.  

 

Table 2-1: Composite risk factor ranks (Schmidt et al., 2001) 

 

 

Han and Huang (2007) designed a web-based survey involving 115 project managers. 27 

risks in software project were reviewed by each manager and the list of top ten risk factors is: 

continually changing system requirements, system requirements not adequately identified, 

unclear system requirements, lack of an effective project management methodology, incorrect 

system requirements, poor project planning, inadequate estimation of required resources, 

project involved the use of new technology, project progress not monitored closely enough, 

and corporate politics with negative effect on project.  

Based on literature study and the author's working experience, we create a checklist of 30 

common risk factors in software projects. As shown in table 2-2, we divide these risk factors 

into six dimensions: personnel, user, requirements, technology, organization/environment, 

and planning/control. This checklist is used in an online questionnaire to find the answers to 

our research questions in this thesis. The questionnaire is described in the next chapter.  

 

Table 2-2: Checklist for 30 risk factors 

Dimension Risk factor 

A. Personnel 

1. Lack of required technical knowledge and skills in the project 

personnel 

2. Lack of effective "people skills"  

3. Insufficient responsibilities  

4. Staff turnover in an ongoing project 

5. Team members lack of cooperation 

6. Short of staff, need more people 
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B. User 

1. Neglect user involvement and inadequate communication with 

users 

2. Conflicts with user representatives 

3. Lack of cooperation and support from users 

4. Users resistance to change 

C. Requirements 

1. Development teams misunderstand requirements 

2. Users are not clear about requirements 

3. Continually changing requirements 

4. Requirements not adequately identified 

5. Unreasonable requirements 

D. Technology 

1. Introduction of new technology 

2. Too high level technical complexity 

3. Technology has deficiency 

4. Change of development tools 

5. Lack of technical equipments 

E. Organization/ 

   Environment 

1. Lack of effective project management methodology 

2. Lack of effective development process/methodology 

3. Lack of top management commitment to the project 

4. Change in organizational management 

5. Change in government policies 

F. Planning/Control 

1. No planning or inadequate planning 

2. Inadequate estimation of required resources 

3. Project progress not monitored closely enough 

4. Lack long term plan 

5. Inexperienced project managers 
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3 Methodology  

The According to Babbie (2012), although most studies in social research have more than one 

purpose, the most common and useful purposes can be classified as exploration, description, 

and explanation. The main purpose of my project is description, to rank the severities of risk 

factors, however, the exploration work can also be found in my research. The exploration 

purpose is getting to know the problems and initially identify risk factors. It is accomplished 

by literature study, a qualitative method. After exploration about risk factors, the next step is 

description. This part is using quantitative method, an online questionnaire, to rank the 

severities of risk factors. If we want to know why certain factors are placed in the top 

positions, then we need continue future to the explanation part.  

The scientific approach demands empirical evidence to support any assertions about the 

world (Ruane, 2004), so we need get first hand research data about risk factors. There are 

several common data generation methods, for instance, literature study, interview with 

experts, and questionnaire. Literature study could be a good summary for other researchers´ 

results, but normally it is a secondary research method, and it cannot get first hand primary 

research data, so we used this method in the beginning of this project, to get information to 

initially identify risk factors. To rank the severities of identified risk factors, we need industry 

practitioners’ opinions about this issue. Interviewing experts in this field is a good way to get 

in-depth discussions and views about the selected topic, but it can cost a lot of time and effort 

from experts, so it is not easy to get so much help from many experts for a student thesis 

project. Questionnaire, especially web based online questionnaire is a very popular, fast and 

cheap method which can reach a large number of respondents easily. Questionnaire has some 

disadvantages, for example, not easy to get a high response rate, difficult to discuss with 

respondents, but these drawbacks can be compensated more or less by deliberately predefined 

questions. Consequently our primary research data would be collected from online 

questionnaire.  

3.1 Data collection method 

There are many research methods in social research. These methods can be generally grouped 

as two types of research: quantitative and qualitative. Quantitative research refers to more 

logical and data related methods and relies on numbers to do the analysis. Qualitative 

research focuses more on descriptions and uses words or figures to perform the analysis. We 

may consider that quantitative research tends to be linked with positivism and qualitative 

research tends to be associated with interpretivism (Denscombe, 2010). In this thesis, first we 

performed literature study to do qualitative research to find risk factors recognized by other 

researchers. After this step, in questionnaire we used quantitative research to analyze the 

collected data and find the rank for the severity of risk factors. We need to keep in mind that 

qualitative research is strongly related with researchers' knowledge, backgrounds and even 

beliefs. Therefore, we read through quite a lot of literature to avoid too "subjective" review 

about risk factors identification. By contrast, usually quantitative research is considered as 

"objective", i.e., without personal feelings involvement with researchers. Since the we have 

described the qualitative research - literature study in previous chapter, we focus on the 

quantitative part - questionnaire in this chapter.  

The questionnaire method has many varieties, for instance, postal questionnaire, telephone 

questionnaire and Internet questionnaire. Postal questionnaire is a traditional “location based” 

method; it can reach a great number of respondents in a specific location. However, this 

method has many drawbacks such as long time delay, high cost and low response rate. 
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Telephone questionnaire can improve the response rate dramatically without delay, but 

respondents can easily feel annoyed by a cold calling, especially if it is called by a student for 

asking many questions. Internet questionnaire becomes very popular in recent years, because 

it is a very cheap method and can be distributed to many respondents easily, although the 

response rate is still not high, but it can be redeemed by a large amount of distributions 

(Denscombe, 2010).  

For this thesis project, we choose Internet questionnaire and it is extremely useful if the 

respondents are in a different country. Internet questionnaire also has some varieties, for 

example, email questionnaire, email attachment questionnaire and web based questionnaire. 

It is pretty hard to find a suitable email list as a sampling frame, and many people treat 

unknown and unwanted emails as junk mails, so we use web based online questionnaire and 

post the questionnaire link to, for example, many online forums. An advantage of this method 

is that it can have more self design interface functions and the results can be easily saved in 

computers, although the interface design may needs more technical skills but it can be 

addressed by using some professional online questionnaire websites, for example, 

surveymonkey.com. 

The questionnaire reflects respondents’ opinions about risk factors of software development 

projects in Chinese IT SMEs. I select 30 common risk factors (based on literature studies) in 

different areas of software development process to create the questionnaire. The respondents 

answer the severities of these risk factors. We use Likert scale to represent 5 severity levels 

for each risk, from the lowest “1” which means usually respondents consider this factor is in 

the least risky level; to the most serious level “5” which indicates that the respondents 

strongly agree the high severity of the risk factor. A strict requirement for informants is that 

they should have working experiences about software development projects in Chinese IT 

SMEs.  

A questionnaire can have open and closed questions. Open questions are more likely to 

reflect the real views of the respondents, but it may need more time and effort from the 

respondents. Closed questions provide uniformly structured questions, and normally the 

respondents spend less time to answer the questions but the result accuracy is lower 

(Randolph, 2008). The questionnaire of our project was designed to include only closed 

questions since we have to pay fees for designing open questions in the questionnaire design 

website that we used. The questionnaire was performed as an online survey. The 

questionnaire URL was distributed to Internet users through some popular Chinese 

professorial Internet forums and chatting groups, and we also sent the link to our friends who 

have experiences in this area. Usually it is not easy to collect enough respondents in web 

based questionnaire, so a reward, 10 Chinese Yuan (around 13 Swedish Kronor*), may be 

given to respondents. The reward money is transferred by Alipay (or with the Chinese name 

Zhi Fu Bao), a dominant online money transfer solution in China. Alipay has a similar work 

mechanism like Paypal, so rewards can be easily delivered to respondents, as long as a 

respondent can provide his/her Alipay account (an email address, for instance). Around 13 

Swedish Kronor hardly can be the financial reason to get industry practitioners to join this 

questionnaire (actually only 16 respondents requested for the reward after finishing the 

questionnaire), but this unusual means may attract them to open the questionnaire, and then 

increase the possibility to perform the questionnaire.     

Since the majority target informants are located in China, the questionnaire was not designed 

by the common questionnaire webstite such as SurveyMokey or KwikSurveys, whereas it 

was created in a Chinese questionnaire designing website called Sojump (or with the Chinese 

                                                 
* Exchange rates on 2015/06/20 
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name Wen Juan Xing) which boasts with more than 78 million questionnaire respondents 

(Sojump, 2015). Registered questionnaire publishers can easily choose a lot of patterns to 

design questionnaires, and they have the privilege to read other publishers’ questionnaires. It 

even provides a service to help to collect enough respondents in a short period of time if users 

pay fees (from hundreds to thousands Swedish Kronor), a similar business model like the 

helping service in SurveyMonkey. A special advantage to use Sojump is that respondents 

have the possibility to win an award (the highest award may be one iPhone or iPad), so the 

lottery mechanism may stimulate some respondents to join questionnaires.   

3.2 Sampling 

According to the Ministry of Industry and Information Technology of China (2013), the 

number of employees in information industry in China is more than 10 million at the end of 

year 2012. Although this is a general statistics about employees in the whole information 

industry, we can imagine the amount of people working in software development projects in 

Chinese IT SMEs must be a lot. For such a large number of statistical population, to get a 

satisfied result with 95% confidence level and 5% confidence interval, the number of sample 

should be at least around 350-400 (Denscombe, 2010). It is hardly to get so many samples for 

a thesis project with a short time limitation, so it is not appropriate to utilize probability 

sampling techniques which work best with large numbers. Note that Europe and China have 

different rules for the definition of small and medium-sized enterprises. In Europe a SME is 

less than 250 employees (European Commission, 2015), whereas the number in China is 300 

for IT SMEs (Rongcheng Economic Development Zone, 2012). The latter definition is used 

since this research focuses on Chinese SMEs.  

In this project, we apply pragmatic approach which uses non-probability sampling to collect 

representative samples to represent the population. It is quite difficult to get an exact 

sampling frame, so we assume the respondents are Internet users who have working 

experiences about software development projects in Chinese IT SMEs. It is difficult to 

observe the differences between respondents and non-respondents, but a typical respondent is 

probably an Internet user who likes to help people and have free time, so a busy professional 

who does not like to help strangers probably will neglect the questionnaire. Since the 

response rate is not high, I use convenience sampling. This technique is most likely to get 

enough samples for this thesis project. Finally we got 139 respondents, however, after 

removing some invalid respondents, only 96 respondents left in our sampling. 

There are three ways to distribute the questionnaire URL. The first one is posting the URL to 

several most popular Chinese IT professional internet forums such as itpub.net, csdn.net, 

51cto.com and c114.net. Millions of Internet users browse these forums every day, and their 

career positions range from system developers, test engineers, network engineers to project 

managers, administrators and etc. The second way is to distribute the URL to QQ chat groups 

about IT professionals. QQ is the most popular instant messenger software in China, with 

around 800 million monthly active users (Tencent, 2015). By using this software, people can 

join chat groups and share information with other users who have the similar interests about 

certain topics. The last method to distribute the URL is email. We sent emails to invite our 

friends who are eligible to perform this questionnaire, since it is difficult to guarantee to get 

enough respondents by the first two distributions. 

3.3 Data analysis 

To get respondents for this questionnaire, the data collection period was from 2015/05/17 to 

2015/06/02. More than 80 respondents join the questionnaire in the first week, and then the 
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survey was stagnant with no new respondent for several days, so we had to email our friends 

who fulfill the requirement to join this questionnaire, and we distributed the questionnaire 

URL again on the Internet. However, there were some problems in the URL distributions. 

Some posts were deleted in the Internet forums and our QQ user account was blocked due to 

"frequently spam distribution" (QQ treated the messages containing our questionnaire URL 

as spam). So the time for data collection was longer than we expected, and finally we got 139 

respondents, in which 96 respondents are effective.  

This thesis project is to explore and describe risk factors of software development projects in 

Chinese IT SMEs, and this aim is accomplished by fulfilling two objectives, first identify 

important risk factors and then rank the severities of identified risk factors. There are many 

things can affect software development projects (Addison and Vallabh, 2002), we need 

initially find general acceptable important risk factors that may impact our specific research 

object, Chinese IT SMEs. This is done by literature study, reading other researchers results in 

similar studies, for instance (Wan et al., 2010). After this process, we concluded 30 common 

risk factors.  

The next step is to figure out the second objective, rank the severities of risk factors, and this 

is the main part of this thesis project. This is made by creating a questionnaire and collecting 

respondents’ opinions about severities of 30 identified risk factors. The target respondents are 

exclusively for people who have working experiences about software development projects in 

Chinese IT SMEs. As we mentioned before, the questionnaire was created in a professional 

online survey design and distribution website called Sojump. This website provides a lot of 

questionnaire patterns which can be easily used.  

The questionnaire consists of 35 closed questions, 5 questions for collecting nominal and 

ordinal data about the background of a respondent, and 30 questions for gathering ordinal 

data about risk factors. For an online questionnaire, normally the response rate is not high, 

and there are two types of non-response: non-respondents refuse a questionnaire, or non-

response stemming from non-contact. The latter type of bias could be a significant issue for 

online questionnaire (Denscombe, 2010). The reason a non-respondent does not join the 

questionnaire, possibly may just be this non-respondent does not know the existence of the 

questionnaire. Since there are only 96 respondents, it is hardly to say that the data can exactly 

represent Chinese IT SMEs, but these data can be useful references for people who are 

interested in this research filed. From the collected background data, we found one interesting 

thing is that 47 respondents have working experiences less than three years, whereas only 22 

respondents have working experiences more than 5 years. This is could be a non response 

bias for lacking replies from more experienced industry practitioners, but it may also show 

that the percentage of more experienced professionals are very low in Chinese IT SMEs. 

Fortunately, analysis for this problem is out of scope of this thesis project. The background 

information of respondents is a great supplement data, but this thesis project is only focus on 

respondent’s opinions about severities of risk factors.  

3.4 Data validation 

For quantitative analysis, data validation is indispensible. We need to make sure the data is 

correct, accurate and appropriate for our research. The first step of data validation should be 

checking the collected data to see if it has any error due to data entry mistakes, for instance, 

typing a wrong number. Manually inputting data into computer could be a very time 

consuming and error-prone work. Fortunately the questionnaire designing website we used 

can automatically generate files which can be read by SPSS, the statistics tool we used in this 

thesis. It greatly released our burden for data entry. 
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The data should also be tested to ensure it accurately represents the data we want. To do this 

we need reliability and validity analysis. The reliability analysis normally uses the statistic 

Cronbach's alpha, and factor analysis are widely used to measure validity analysis. Our 

analysis results showed that the questionnaire data is reliable and valid, and the details are 

explained in the next chapter. 

3.5 Research ethics 

Research ethics is a very important issue for social researches that involve with collecting 

data from people. It is a fundamental feature of all good research (Denscombe, 2010), though 

many students ignore this part in their research projects. Respondents provide their opinions 

about risk factors for this thesis project. They help researchers to perform scientific 

investigations, but it may harm respondents if researchers distribute obtained data secretly or 

publicly. Respondents should be informed the potential risks if there are any; they should 

note the participation is totally voluntary; the data is only used for research purpose in this 

project and all personal information is protected.  

This research follows the ethical policy of KTH. The data is saved in the author's computer, 

and only the author of this thesis can access it. No privacy information will be shown in the 

research results, and the author will not distribute the personal data to any other people and 

organizations. The participation is totally voluntary. Participants have the right to withdraw 

their consents at any time even after they agreed consent statements.  

Since this questionnaire was created in a survey design website, we should make sure the 

owner of the website cannot access and distribute researchers’ results. For a student thesis 

project, this consideration can be neglected since it is not practical to control it. However, for 

large scientific projects, researchers should contact with the website for research ethics issues.   
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4 Result and Analysis 
 

4.1 Sampling description   

In total we got 139 respondents in our online questionnaire. After carefully checking the 

results, we found 43 respondents are probably just "click through" without actually looking at 

the questions. For example, certain respondents selected the same option for all questions. 

This is common for online questionnaire (Smith, 2013). Though we cannot totally confirm 

these respondents are casually answered, common sense teaches us these respondents are 

highly suspicious, therefore we remove them away. Without these 43 questionable 

respondents, we got 96 respondents left, so the number of our samplings is 96.  

There are 35 questions in the questionnaire, and we divide the questions as two groups. The 

first group is 5 questions about demographics of respondents. The second group is about 30 

risk factors. The demographics information is shown in table 4-1.  

Table 4-1: Demographics of respondents 
 

Variable Frequency Percentage 

Gender 
Male 66 68.8 

Female 30 31.3 

Education 

High school or below 4 4.2 

College diploma 13 13.5 

Bachelor 69 71.9 

Master  
PhD 

10 
0 

10.4 
0.0 

Working years 

Less than one year 13 13.5 

One to three years 34 35.4 

Three to five years 27 28.1 

More than five years 22 22.9 

Job title 

Software engineer 16 16.7 

Test engineer 13 13.5 

System architec 2 2.1 

Project manager 24 25.0 

System analyst 13 13.5 

Others 28 29.2 

Number of 
employees 

Less tan 10 people 7 7.3 

10-50 people 24 25.0 

50-100 people 29 30.2 

100-200 people 25 26.0 

200-300 people 11 11.5 

    



16 

 

From above table, we can see there are 66 males and 30 females in our respondents. Only 

31% respondents are females, and it conforms to the situation in IT industry, males are much 

more than females. For education, only 4% respondents do not have any university level 

education, and no respondent has PhD degree. These numbers indicate that software 

development has requirements about higher education, but it does not need the top level 

degree, at least for Chinese IT SMEs. For working years, the biggest group is respondents 

who have worked one to three years, the smallest respondents group is people who are just 

working less than one year, and only 23% of respondents have worked more than five years. 

It shows that working in Chinese IT SMEs are not very attractive for professionals with more 

than five years working experiences. For job titles, we can see 29% respondents consider 

themselves as "others", and it could be that they have other titles such as programmer, quality 

assurance engineer and team leader. Only two persons are architects, which indicates that 

senior technical positions are not common in Chinese IT SMEs. From number of employees 

in companies, we know the majority (around 81%) respondents are from companies that have 

10 to 200 employees. For better illustration, the pie charts for respondents demographics are 

displayed below.  
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Figure 4-1: Pie charts of respondents demographics 

4.2 Reliability analysis 

In the questionnaire, we divide 30 factors into six dimensions or namely scales: personnel, 

user, requirements, technology, organization/environment, and planning/control. Each 

dimension has several questions or items that collectively measure the same dimension. We 

need to make sure the items are correlated with one another to measure the same thing. To 

have confidence in a measure such as this, we need to test its reliability: the degree to which 

it is error-free. The type of reliability we will be examining here is called internal consistency 

reliability: the degree to which multiple measures of the same thing agree with one another 

(Krantz, 2011). Cronbach's alpha is the most common statistic used for internal consistency 

reliability. It is most commonly used when we have multiple Likert questions in a 

questionnaire that form a scale and we wish to determine if the scale is reliable (Laerd, 2013). 

Cronbach's alpha is a function of the number of items in a test, the average covariance 

between item-pairs, and the variance of the total score. It was first named alpha by Lee 

Cronbach (1951). Though the value of alpha, α, may lie between negative infinity and 1, 

however, only positive values of α make sense. A widely accepted rule (Kline, 1999) (George 

and Mallery, 2002) for describing internal consistency using Cronbach's alpha is shown in 

table 4-2.   

Table 4-2: Cronbach's alpha and internal consistency reliability 
 

Cronbach's alpha Internal consistency reliability 

α < 0.5 Unacceptable 

0.5 ≤ α < 0.6 Poor 

0.6 ≤ α < 0.7 Acceptable 

0.7 ≤ α < 0.9 Good  

α ≥ 0.9 Excellent  

To perform the analysis work for this thesis project, we use IBM SPSS Statistics 21.0. SPSS 

originally stood for Statistical Package for the Social Sciences. Its name indicates that SPSS 

was originally used for social sciences, but today it has been widely applied to many areas. 

SPSS is the world’s leading statistical software used to solve business and research problems 

by means of ad-hoc analysis, hypothesis testing, and predictive analytics. Organizations use 
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SPSS to understand data, analyze trends, forecast and plan to validate assumptions and drive 

accurate conclusions (IBM, 2012).  

The reliability analysis for our questionnaire is displayed in table 4-3. From this table, we can 

see there are six dimensions, and each dimension has several variables (or factors). The 

variable number in the first dimension is 6, which means there are six variables. The last 

column is Cronbach's alpha, and all values are more than 0.6. Therefore, according to table 4-

2, the reliability of personnel, requirements, technology and organization/environment is 

acceptable; the reliability of user and planning/control is good.  

Table 4-3: Cronbach's alpha values 
 

Dimension Original Variables Variable No. Cronbach's Alpha  

Personnel V1--V6 6 0.698 

User V7--V10 4 0.705 

Requirements V11--V15 5 0.637 

Technology V16--V20 5 0.653 

Organization/Environment V21--V25 5 0.662  

Planning/Control V26--V30 5 0.816 

4.3 Validity analysis 

A questionnaire with reliability does not mean it is also with validity. A reliable measure that 

is measuring something consistently is not necessarily measuring what we want. The 

relationship between reliability and validity can be shown in figure 4-2. There are three types 

of validity in the classical model of validity: content validity, criterion validity, and construct 

validity which is the degree to which a test measures what it claims, or purports, to be 

measuring (Guion, 1980). Construct validity can be viewed as an overarching term to assess 

the validity of the a questionnaire (Laerd, 2012), so in this thesis we deal with construct 

validity, and factor analysis is a widely used technique for an estimation of construct validity 

(Goodwin, 1999). Factor analysis allows researchers to investigate concepts that are not 

easily measured directly by collapsing a large number of variables into a few interpretable 

underlying factors (Rahn, 2013). For this thesis, we need to keep in mind that the "factor" in 

factor analysis and risk factor are two different things.  

 

Figure 4-2: Reliability and validity (Trochim, 2006) 

SPSS has good support for factor analysis. We follow the instructions made by Reşatoğlu 

(2011) to perform the analysis. First we need to do Kaiser-Meyer-Olkin (KMO) and Bartlett's 

test to check if the variables (risk factors, in our case) are appropriate to do factor analysis. 
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KMO is to measure the sampling adequacy, which can vary between 0 and 1. A higher value 

indicates a better adequacy, and normally the value is suggested to be more than 0.5. 

Bartlett's test is another way to check the strength of the relationship among variables, and 

the SIG value (or namely P-value) should be less than 0.05.  From table 4-4 we can find that 

in all risk dimensions the values of KMO is more than 0.5 and SIG is less than 0.05, so it 

reveals that our data is appropriate for factor analysis.  

Table 4-4: Factor analysis 

Variable 
Original 
Items 

Factor Loading KMO & Bartlett’s Test 

Personnel 

V1 .848 .023 

KMO=0.702  Bartlett's Test of 
Sphericity Chi-Square=127.825  

SIG=0.000   
Total Variance Explained 

59.078% 

V2 .228 .645 

V3 .846 .110 

V4 .486 .066 

V5 .795 .190 

V6 -.029 .849 

User 

V7 .722  KMO=0.696  Bartlett's Test of 
Sphericity Chi-Square=78.524  

SIG=0.000   
Total Variance Explained 

53.796% 

V8 .835  

V9 .813  

 
V10 .522  

 

Requirements 

V11 .686  

KMO=0.727  Bartlett's Test of 
Sphericity Chi-Square=59.521  

SIG=0.000   
Total Variance Explained 

52.227% 

V12 .687  

V13 .738  

V14 .697  

V15 .371  

Technology 

V16 .845 .031 

KMO=0.640  Bartlett's Test of 
Sphericity Chi-Square=73.058  

SIG=0.000   
Total Variance Explained 

64.969% 

V17 .748 .127 

V18 .131 .849 

V19 .660 .181 

V20 .123 .858 

Organization/Environment 

V21 .860  

KMO=0.679  Bartlett's Test of 
Sphericity Chi-Square=96.104  

SIG=0.000   
Total Variance Explained 

55.137% 

V22 .778  

V23 .764  

V24 .453  

V25 .350 
 

Planning/Control 

V26 .844  

KMO=0.782  Bartlett's Test of 
Sphericity Chi-Square=161.170  

SIG=0.000   
Total Variance Explained 

57.711% 

V27 .778  

V28 .816  

V29 .662  

V30 .681   
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Factor analysis can gather variables with similar features together. We need to point out that 

we did the factor analysis for each risk dimension, not for the whole 30 risk factors, because 

we have divided the risks factors into different dimensions before the questionnaire. After the 

factor analysis for each dimension, two factors are extracted from personnel dimension and 

technology dimension respectively, other dimension only gets one factor. For two factors 

dimensions, each variable has two factor loadings and we only check the loading with higher 

value. Factor loadings demonstrate that in what extent a factor can explain a variable. The 

loading values can range from -1 to 1. Loadings close to -1 or 1 indicate that the factor 

strongly affects the variable. Loadings close to zero indicate that the factor has a weak 

influence on the variable (Minitab, n.d.). Factor loadings which are more than 0.3 are 

considered acceptable in factor analysis (Martínez-Vizcaíno et al., 2010). The lowest factor 

loading is 0.350 in variable 25 - change in government policies. This lowest loading indicates 

that this variable (or risk factor, in our case) is not quite related with other variables in the 

same dimension. It is true. In the dimension "organization/environment", only variable 25 is 

about environment, other variables are about organization. In each factor analysis we also 

need to check "Total Variance Explained" which shows the percentage of variance accounted 

for the factor, and the value should be more than at least 50% (Beavers et al., 2013). For our 

analysis, the lowest value is 52.227% in requirements dimensions, but it is still higher than 

50%. So based on the factor analysis, we know the questionnaire is valid.  

4.4 Risk dimensions analysis 

Before analyzing each risk factor, we show the analysis for risk dimensions. Table 4-5 

demonstrates the descriptive statistics for six risk dimensions. Descriptive statistics are 

important methods in data analysis, and the methods can summarily depict our collected data. 

We combine the risk factors in each dimension as one variable (average value of one 

respondent's answers in each dimension) and get the below table by using the descriptive 

statistics function in SPSS (Starkweather, 2014). All 96 respondents are included. Minimum 

and maximum represent the minimum value and maximum value about risk severity based on 

respondents answers. Mean is the total average value of all respondents. Mean is probably the 

most common statistic to show data concentration. From the mean values we know 

planning/control has the highest value 3.700, whereas technology has the lowest value 3.198. 

These values indicate that generally respondents are confident about technology issues, and 

they think technical problems are less possible to be serious risks. On the other hand, they 

consider planning/control is quite risky, compared to other dimensions. The mean values are 

illustrated in figure 4-3. 

Table 4-5: Descriptive statistics of risk dimensions 

  Amount Minimum Maximum Mean 
Standard 
Deviation 

Personnel 96 1.50 4.67 3.585  0.670  

User 96 1.50 5.00 3.500  0.763  

Requirements 96 1.60 5.00 3.579  0.649  

Technology 96 1.20 4.80 3.198  0.677  

Organization/Environment 96 1.60 4.60 3.488  0.651  

Planning/Control 96 1.40 5.00 3.700  0.772  
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Standard deviation is a measure that is used to quantify the amount of variation or dispersion 

of a set of data values (Bland and Altman, 1996), and it is a commonly used statistic to show 

how the data is spread out. Above table displays that planning/control has the highest 

standard deviation 0.772, and the lowest is 0.649 for requirements. Based on these number 

we know that respondents have relatively bigger understanding discrepancies about 

planning/control: some respondents think this dimension is full of risk, but some others, on 

the contrary, consider this dimension is not very risky. For requirements dimensions, the 

lowest standard deviation means respondents have a better consensus view about the  

requirements risks. 

 

 

Figure 4-3: Column charts of mean values of risk dimensions 
 

4.5 Risk factors analysis 

After analyzing risk dimensions, we show the analysis for risk factors. We use the same 

method as introduced in previous section, and the results are displayed in table 4-6. From the 

table we know that each risk factor has at least one minimum value "1" from the 96 

respondents, except v14 has a minimum value as "2". This risk factor is "requirements not 

adequately identified". It means all respondents agree this risk factor should not be 

considered as the least risky one. For maximum value, all risk factors get at least one 

maximum value "5" from 96 respondents.  
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Table 4-6: Descriptive statistics of risk factors 

Variable  Amount Minimum Maximum Mean 
Std. 

Deviation 
V1 96 1 5 3.80 1.157 

V2 96 1 5 3.21 1.035 

V3 96 1 5 3.94 1.150 

V4 96 1 5 3.53 .994 

V5 96 1 5 3.89 1.169 

V6 96 1 5 3.15 .821 

V7 96 1 5 3.82 1.056 

V8 96 1 5 3.70 1.077 

V9 96 1 5 3.43 1.054 

V10 96 1 5 3.05 .999 

V11 96 1 5 3.83 1.111 

V12 96 1 5 3.48 1.046 

V13 96 1 5 3.53 .994 

V14 96 2 5 3.78 .861 

V15 96 1 5 3.27 1.051 

V16 96 1 5 2.67 1.167 

V17 96 1 5 3.06 1.054 

V18 96 1 5 3.59 1.032 

V19 96 1 5 3.02 .995 

V20 96 1 5 3.65 .973 

V21 96 1 5 3.77 .989 

V22 96 1 5 3.79 1.004 

V23 96 1 5 3.63 .987 

V24 96 1 5 3.07 .909 

V25 96 1 5 3.18 1.095 

V26 96 1 5 3.74 1.107 

V27 96 1 5 3.66 .971 

V28 96 1 5 3.71 1.065 

V29 96 1 5 3.78 .954 

V30 96 1 5 3.61 .977 

 

One of the research objectives of this thesis is to rank the severity of identified risk factors. 

We use mean to measure the severity level. A variable with the highest mean value represents 

the most severe risk factor. The rank about mean values are shown in the left part of table 4-7. 

To make a comparison we also create a rank for standard deviations, and put it in the right 

part the table. From the table we can find the variable v3 has the highest mean 3.94, and this 

risk factor is "insufficient responsibility". This indicates that employees in Chinese IT SMEs 

should have more sense of responsibility; probably many employees do not have strong 

passion for their jobs. The second severe risk factor is v5 which is "team members lack of 

cooperation"; it implies that  Chinese IT SMES should educate their employees how to really 

perform a good team work. However, we should note that this risk factor has the highest 

standard deviation 1.169. Actually except v7, all top five mean values are also in top five 

standard deviations. This signifies that respondents have quite big divergence of opinions 

about the top five severe risk factors. V16 is the only one top five standard deviation which is 

not listed in top five means, and actually v16 has the lowest mean value (2.67) in all risk 

factors, which indicates that respondents also have relatively strong disagreement about this 

least severe risk factor "introduction of new technology". The lowest standard deviation is in 
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v6 "short of staff, need more people". Combing its position in mean rank, it shows that 

respondents have a relatively strong agreement that this risk factor is not very risky. 

Interestingly, v4 "staff turnover in an ongoing project" and v13 "continually changing 

requirements" have the exactly same mean and standard deviation. So respondents have a 

consensus view about these two risk factors.  

 

Table 4-7: Two ranks for mean and standard deviation 
 

Rank Mean Std.Deviation Variable Rank Std.Deviation Mean Variable 

1 3.94 1.15 v3 1 1.169 3.89 v5 

2 3.89 1.169 v5 2 1.167 2.67 v16 

3 3.83 1.111 v11 3 1.157 3.8 v1 

4 3.82 1.056 v7 4 1.15 3.94 v3 

5 3.8 1.157 v1 5 1.111 3.83 v11 

6 3.79 1.004 v22 6 1.107 3.74 v26 

7 3.78 
3.78 

0.861 
0.954 

v14 
v29 

7 1.095 3.18 v25 

8 3.77 0.989 v21 8 1.077 3.7 v8 

9 3.74 1.107 v26 9 1.065 3.71 v28 

10 3.71 1.065 v28 10 1.056 3.82 v7 

11 3.7 1.077 v8 11 1.054 
1.054 

3.43 
3.06 

v9 
v17 

12 3.66 0.971 v27 12 1.051 3.27 v15 

13 3.65 0.973 v20 13 1.046 3.48 v12 

14 3.63 0.987 v23 14 1.035 3.21 v2 

15 3.61 0.977 v30 15 1.032 3.59 v18 

16 3.59 1.032 v18 16 1.004 3.79 v22 

17 3.53 
3.53 

0.994 
0.994 

v4 
v13 

17 0.999 3.05 v10 

18 3.48 1.046 v12 18 0.995 3.02 v19 

19 3.43 1.054 v9 19 0.994 
0.994 

3.53 
3.53 

v4 
v13 

20 3.27 1.051 v15 20 0.989 3.77 v21 

21 3.21 1.035 v2 21 0.987 3.63 v23 

22 3.18 1.095 v25 22 0.977 3.61 v30 

23 3.15 0.821 v6 23 0.973 3.65 v20 

24 3.07 0.909 v24 24 0.971 3.66 v27 

25 3.06 1.054 v17 25 0.954 3.78 v29 

26 3.05 0.999 v10 26 0.909 3.07 v24 

27 3.02 0.995 v19 27 0.861 3.78 v14 

28 2.67 1.167 v16 28 0.821 3.15 v6 
 

To have a better presentation about the severity rank, a rank table with risk factors 

descriptions and corresponding dimensions are displayed in table 4-8. As shown in the table, 

the top 1, 2 and 5 risk factors all belongs to personnel dimension, so personnel issues should 

be significantly important Chinese IT SMEs. However, we can also find personnel risk 

factors in the latter positions of the rank, for instance 21 "lack of effective people skills" and 
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23 "short of staff, need more people". One reason is probably that Chinese IT SMEs have 

limited employees, the relations of employees are not too complex, so the importance of 

"people skills" are not very obvious. The other reason is that it is not very difficult to find a 

new employee in a short period of time in China due to the huge man power market and 

simplified process to hire or fire employees, particularly compared to Sweden. So status of 

lacking enough employees can be relatively quickly fixed, especially for SMEs, most of the 

positions do not need very high level professionals. However, keeping employees with 

responsibility, passion and loyalty can be a challenge for Chinese IT SMEs.  

All risk factors in planning/control dimension are ranked between 7 and 15, quite centralized 

in the upper middle of the rank, none of them is after position 15. That is the reason why 

planning/control has the highest column in figure 4-3. For Chinese IT SMEs, they need to 

pay more attention in this area, to make better plan for work and have more experienced 

project managers.  

An unexpected result is from technology dimension. Three of the last four risk factors belong 

to technology dimension, and the most severe technology risk factor is just in position 13. 

Technology issues should be extremely significant in IT industry. Maybe the reason of low 

risky situation here is that Chinese IT SMEs usually do not use new coming technologies; 

they utilize mature technologies which are approved to be reliable by other enterprises. This 

greatly decreases their risk possibilities, but it also limits their ability to be creative and 

innovative, which is crucial to the rapid growth in IT industry.  

Table 4-8: Severity rank of risk factors 

 

Severity Rank Risk Factor Dimension 

1  Insufficient responsibilities  Personnel  

2 Team members lack of cooperation Personnel 

3 
Development teams misunderstand 

requirements Requirements 

4 
Neglect user involvement and inadequate 

communication with users User 

5 
Lack of required technical knowledge and skills 

in the project personnel Personnel  

6 
Lack of effective development 

process/methodology Organization/Environment 

7 
Requirements not adequately identified Requirements 

Lack long term plan Planning/Control 

8 
Lack of effective project management 

methodology Organization/Environment 

9 No planning or inadequate planning Planning/Control 
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10 Project progress not monitored closely enough Planning/Control 

11 Conflicts with user representatives User 

12 Inadequate estimation of required resources Planning/Control 

13 Lack of technical equipments Technology 

14 
Lack of top management commitment to the 

project Organization/Environment 

15 Inexperienced project managers Planning/Control 

16 Technology has deficiency Technology 

17 
Staff turnover in an ongoing project Personnel 

Continually changing requirements Requirements 

18 Users are not clear about requirements Requirements 

19 Lack of cooperation and support from users User 

20 Unreasonable requirements Requirements 

21 Lack of effective "people skills"  Personnel 

22 Change in government policies Organization/Environment 

23 Short of staff, need more people Personnel 

24 Change in organizational management Organization/Environment 

25 Too high level technical complexity Technology 

26 Users resistance to change User 

27 Change of development tools Technology 

28 Introduction of new technology Technology 

 

Figure 4-4, 4-5 and 4-6 demonstrate the severity distributions of risk factors. Due to the 

limited space in each page, we split the distribution bar charts as three figures. The figures 

can explicitly show the total respondents answers for each risk factors. For example, C4 in 

figure 4-5 has no "1", which means no respondent considers it as the least risky factor, the 

same reason as we explained about table 4-6. Comparing these three figures, we find that the 

distributions in the first two figures are quite random, but the distributions in the third figure 

are kind of similar, especially for the last five risk factors in planning/control dimension. 

Maybe the reason is that respondents have common views about these risk factors, but the 
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reason can also be that some respondents were tired during the last steps in the questionnaire, 

they just casually gave their answers.  

 

Figure 4-4: Severity distribution of risk factors, part 1 

 

 

Figure 4-5: Severity distribution of risk factors, part 2 
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Figure 4-6: Severity distribution of risk factors, part 3 
 

4.6 Comparison analysis between questionnaire and literature 
review 

In section 2.3 we reviewed several literature about risk factors identification. Though many 

risk factors are commonly found in different literature, however, every research paper 

generated a unique rank about risk factors, because these researches were based on different 

data and focused on different respondents. Our rank is unique too. It is worth to investigate 

the similarities and differences with other literature, and reveal some special features of 

Chinese IT SMEs.  

Our research shows that "insufficient responsibilities" and "team members lack of 

cooperation" are ranked as the top two severe risk factors. They are about personnel problems. 

Boehm(1991) listed "personnel shortfalls" as the most severe risk factor, however, this  risk 

factor is not only about short of employees, but rather a general classification about personnel 

risk factors. For this factor Boehm gave some risk management techniques such as 

teambuilding, moral building, cross-training, and these techniques can be exactly used to our 

top two risk factors. Our result displays that "short of staff, need more people" is not very 

risky, as we explained in last section, the reason is probably that it is not very difficult to find 

new employees for Chinese IT SMEs in a short period of time.   

The third risk factor in our rank "development teams misunderstand requirements" is widely 

found as a top risk in many literature such as Boehm(1991), Schmidt et al.(2001) and Vallabh 

(2002). This implies that the severity of this risk factor is globally recognized. The fourth, 

fifth and seventh severe risk factors are also listed in the top 10 rank by Schmidt et al. The 

eighth, ninth and tenth severe risk factors can be found in the result of Han and Huang (2007). 

Only the sixth severe risk factor "lack of effective development process/methodology" are not 

shown in any top 10 rank of above mentioned literature. One possible reason is that a lot of 
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literature we reviewed were published many years ago. There were not so many software 

development methodologies before, and the mainstream methodology was just waterfall 

model. However, IT industry evolves much quicker than other industries. Today choosing an 

effective development methodology is becoming an important issue. Another reason is 

probably that many Chinese IT SMEs develop software without any standard procedure or 

methodology, which may result in many risks.   

Schmidt et al.(2001) ranked "lack of top management commitment to the project" as the most 

severe risk factor, however, it is only placed as the fourteenth severe risk factor in our rank. 

The reason is that our research is based on SMEs, whereas their rank focused on the large and 

medium sized enterprises. In the rank generated by Han and Huang (2007), "continually 

changing requirements" is the most severe risk factor, but it is just ranked as the seventeenth 

severe risk factor in our research. Normally Chinese IT SMEs are quite flexible to customers' 

requirements due to the competitive market. They have gotten used to this situation, that is 

probably why "continually changing requirements" is not a very severe risk factor for 

Chinese IT SMEs. "Introduction of new technology" was placed in both top ten ranks by 

Schmidt et al. and Han and Huang, however, it is ranked as the least severe risk factor in our 

research. This is a remarkable difference. It indicates that probably Chinese IT SMEs are 

quite laggard to use new technologies, compared with the IT enterprises in other countries.  

Another interesting result is that “change in government policies” is not recognized as a very 

severe risk factor. The Chinese government’s impacts on market is a commonly researched 

topic, and researchers have demonstrated the close relationship between government and 

market (Watanabe, 2002). There are several reasons which may explain why our respondents 

did not consider “change in government policies” as a very severe risk factor. First, IT is a 

pretty new industry in China; the relationships between Chinese IT SMEs and central/local 

governments are not so close compared with some sunset-industries such as steel, mining or 

even construction industry. Second, Chinese IT industry is centralized in several big cities 

where the business atmosphere is more liberal and fairer. Third, Chinese IT SMEs are 

normally private companies, not state owned enterprises, so it is naturally with less influences 

from governments.  
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5 Conclusions and Future work 
 

5.1 Conclusions 

Risk factors in software development projects is a popular research topic; researchers have 

been aware and explored this area many years ago even before the explosive growth of 

various software applications in our world. However, most researches in this area are not 

focusing on Chinese IT SMEs. Global cooperation is common in IT industry, for example, 

nowadays many software products are developed in an offshoring or outsourcing way, 

transferring the work in low cost countries such as India and China. Today there are several 

famous big Chinese IT enterprises such as Baidu, Alibaba, and Tencent (together called 

BAT), but the majority of Chinese IT enterprises are SMEs. Therefore, it is necessary to 

extend the research about risk factors in software development projects to Chinese IT SMEs.  

This thesis answers our research objectives and questions by identifying 30 common risk 

factors of software development projects in Chinese IT SMEs and ranking the severities of 

risk factors by analyzing data collected from an online questionnaire. Around 63% of our 

online questionnaire respondents are working in enterprises that have less than 100 

employees, and 77% of respondents have working experiences less than five years. It shows 

that many Chinese IT SMEs are quite small, and the majority of the employees are probably 

quite young. The demographics of respondents also displays that around 30% of the 

respondents are not software engineer, test engineer, system analyst, or project manager. It 

does not mean that almost one third of the employees has an "other" title, whereas the real 

reason probably is that the employees in Chinese IT SMEs should to be versatile, i.e., one 

employee must do various works. Since employees are not concentrating in one special 

working area, they may not have strong passion, interests or responsibilities for all their 

works, and it constrains their efficiencies in works. Under such working environments, it is 

not surprising to have "insufficient responsibilities" and "team members lack of cooperation" 

as the top two severe risk factors.  

Our rank also places "lack of effective development process/methodology" in top ten risk 

factors, and this risk factor is not shown in other ranks we reviewed. Many Chinese IT SMEs 

are more replying on the competence of a few core employees, rather than the clear defined 

software development process. Without the assistance of a good development process, it is 

difficult to transfer successful knowledge in employees, and the project teams must pay more 

cost for some standard repetition works. Our result reveals that a good software development 

process is quite needed in Chinese IT SMEs. Besides these special risk factors for Chinese IT 

SMEs, we proved that some common risk factors such as "misunderstanding requirements" 

and "inadequate user involvement" are also top risk factors for Chinese IT SMEs.  

Software development is full of risks. The rapid development of IT industry does not remove 

away the risks, but rather bring many new risks. Poor risk management can result in serious 

problems in project time, cost, quality, etc. However, it is difficult for Chinese IT SMEs to 

perform complex risk management due to constraints in the abilities of employees and other 

resources. By learning the risk factors severity rank in this thesis, and preparing some 

mitigation strategies or contingency plans, Chinese IT SMEs can improve their risk 

management in a simple way.  
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5.2 Future work 

This thesis provides direct data and up-to-date information about risk factors, but there are 

still some deficiencies need to be improved in the future. To fulfill appropriate confidence 

level and intervals for scientific research, we need about 400 respondents to represent our 

researched population, but it is too difficult to get so many respondents for this thesis project 

due to time constraint. Online questionnaire is fast, simple and low cost, but a better 

alternative solution is to contact Chinese IT SMEs and get samples directly there; 

unfortunately this was not practical for this thesis. A suggestion for the future work is to get 

more respondents, and it will be great if we can do some interviews with Chinese IT SMEs. 

By discussions with industry practitioners, we may get a better understanding for the initial 

identification of risk factors. 

We did the reliability analysis by using Cronbach's alpha for every risk dimension, and in the 

future we can do reliability analysis for each risk factors. The list of 30 risk factors can be 

revised to have a better internal consistency, by for instance, removing some risk factors by 

checking “Cronbach's Alpha if Item Deleted” in SPSS and replacing with some new factors, 

or just simply condensing the list with less risk factors. We divided the risk factors into 

several dimensions before doing the data analysis, and we did validity analysis for each 

dimension. A good suggestion is to do the validity analysis for the whole list of risk factors, 

then check how many factors can be extracted, and compare with our dimensions to find 

differences. In this project, only the severities of risk factors are researched, a worthy future 

exploration for the next steps is to research other characters of risk factors, for example, the 

frequencies and probabilities of risk factors. 
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Appendix A 

 

Informed Consent Statement 

 
Researcher: Liu Enfei (Email: enfei@kth.se) 

Organization: KTH Royal Institute of Technology 

 

Research introduction 

There are a large number of factors that could lead to various risks in a software development 

project. This research will identify risk factors of software development projects from the 

perspective of software practitioners in IT small and medium sized enterprises (IT SMEs) in 

China, by performing an online questionnaire.   

 

Expectations for participants 

We need participants who have working experiences about software development in Chinese 

IT SMEs to answer an online questionnaire. The questionnaire reflects the participants’ 

opinions about risk factors of software development projects. The respondent will answer the 

severity (5 levels) of each risk factor, from the lowest level “1” to the most serious level “5”, 

and in total we list 30 common risk factors. It needs about 10 minutes to answer the 

questionnaire. Our research will depend on the results of this questionnaire. All respondents 

can get 10 Chinese Yuan as a reward as long as you send your Alipay account to us.   

 

Confidentiality and Security 

This research follows ethical policy of KTH. All personal information will be protected. The 

data is saved in our database, and only the researcher in this project can access it. No privacy 

information will be shown in our research results, and the researcher will not distribute the 

personal data to any other people and organizations.  

 

The right to withdraw 

The participation is totally voluntary. Participants have the right to withdraw their consent at 

any time even after they agree the statement.  

 

 

I have read, understood and agreed the statement. (cross ) 

 

Signature 
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Appendix B 

Questionnaire 
 

Thanks for your cooperation for this online questionnaire. This questionnaire is created by 

Liu Enfei (email: enfei@kth.se) in KTH, Sweden. The purpose is to rank 30 common risk 

factors of software development projects in Chinese IT SMEs, so as an informant, you should 

have working experiences in this area. This questionnaire includes two parts: the first part is 

about your basic background information, and the second part is regarding the 30 risk factors. 

This questionnaire will take you around 10 minutes. Every respondent can get 10 Chinese 

Yuan as a reward which is transferred by Alipay.  

 

A. Gender 

Male    Female 

 

B. Education 

High school or below    College diploma    Bachelor     Master    PhD 

 

C. Working experiences 

Less than one year    1-3 years    3-5 years    More than 5 years 

 

D. Job title 

Software engineer     Test engineering    System architect    Project manager    System analyst   

Others 

 

E. How many employees in your company 

Less than 10       10-50       50-100      100-200     200-300 

 

Below are 30 risk factors. Please answer the severity of the risk factors, "5" means you think 

it as the most serious risk factor, whereas "1" is for the least risky risk factor. 

 

1. Lack of required technical knowledge and skills in the project personnel 

1     2     3     4     5 

 

2. Lack of effective "people skills" 

1     2     3     4     5 

 

3. Insufficient responsibilities  

1     2     3     4     5 

 

4. Staff turnover in an ongoing project 

1     2     3     4     5 

 

5. Team members lack of cooperation 

1     2     3     4     5 

 

6. Short of staff, need more people 

1     2     3     4     5 
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7. Neglect user involvement and inadequate communication with users 

1     2     3     4     5 

 

8. Conflicts with user representatives  

1     2     3     4     5 

 

9. Lack of cooperation and support from users 

1     2     3     4     5 

 

10. Users resistance to change 

1     2     3     4     5 

 

11. Development teams misunderstand requirements 

1     2     3     4     5 

 

12. Users are not clear about requirements 

1     2     3     4     5 

 

13. Continually changing requirements  

1     2     3     4     5 

 

14. Requirements not adequately identified 

1     2     3     4     5 

 

15. Unreasonable requirements 

1     2     3     4     5 

 

16. Introduction of new technology  

1     2     3     4     5 

 

17. Too high level technical complexity 

1     2     3     4     5 

 

18. Technology has deficiency  

1     2     3     4     5 

 

19. Change of development tools  

1     2     3     4     5 

 

20. Lack of technical equipments 

1     2     3     4     5 

 

21. Lack of effective project management methodology 

1     2     3     4     5 

 

22. Lack of effective development process/methodology 

1     2     3     4     5 

 

23. Lack of top management commitment to the project 

1     2     3     4     5 



39 

 

 

24. Change in organizational management 

1     2     3     4     5 

 

25. Change in government policies 

1     2     3     4     5 

 

26. No planning or inadequate planning  

1     2     3     4     5 

 

27. Inadequate estimation of required resources 

1     2     3     4     5 

 

28. Project progress not monitored closely enough 

1     2     3     4     5 

 

29. Lack long term plan 

1     2     3     4     5 

 

30. Inexperienced project managers  

1     2     3     4     5 
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