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I. PREFACE 
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engaging in Software Process Improvement, and to what extend the results from the literature are 

consistent with the results found during interviews with Dutch software developing SMEs. 
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and his help to improve this thesis with his critical feedback. 
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II. ABSTRACT 
Software process improvement (SPI) is an important theme within software developing companies, 

however implementation of SPI programs within SMEs seems to still be problematic.  

In this paper, a systematic literature view was done to find an exhaustive list of barriers to SPI 

implementation specifically aimed at SMEs. These results were then compared to the results that have 

been found using interviews performed with software developing SMEs active in various domains in 

The Netherlands. The objective was to find out if the list of challenges found in the literature can be 

confirmed with existing real-life experience of these companies. Other parts of interest are possible new 

or not yet described barriers to SPI implementation that have not been reported in the literature.  

Multiple methods were used to gather and analyse the data for this research. A systematic literature 

review was used, combined with an informal literature search, including the snowballing technique, to 

collect the barriers contained in the literature. The interviews were done with eight software developing 

SMEs in The Netherlands. 

This study validated 21 challenges or barriers from the unified list of challenges, of which the most 

important ones are; “Low level of customer or market push”, “Perception that SPI will reduce creativity 

and flexibility”, “Too much time involved in SPI adoption”, “Increased formal procedures and 

documentation”, “Perception that SPI gets in the way of real work”. 
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III.  EXECUTIVE SUMMARY 

 

This master thesis project has focused on challenges or barriers to Software Process Improvement (SPI) 

in small and medium sized enterprises (SMEs). Official SPI programs, which can help companies in 

their SPI efforts, exist, however, are known to be large and resource intensive methods, which could 

make them unpractical or unattainable for smaller sized companies. For SMEs it can be important to 

know what potential challenges could affect their possible SPI implementation, in order to make it 

possible to take precautions, and possibly ensure a higher success rate. In this context the following 

research objective was established: 

Researching what the current status of the literature is on the challenges or barriers that SMEs face 

regarding implementation of SPI and validating these results using semi-structured interviews with 

software developing SMEs in various domains in The Netherlands. 

In order to fulfil this research objective, the following research questions were posed: 

Research question 1: What are the possible challenges reported in the literature for SMEs towards 

Software Process Improvement? 

Answering this question provided an exhaustive list of possible challenges to SPI for SMEs extracted 

from the current literature. As this list would be extensive, it was necessary to unify these challenges in 

order to use them for the next part of the research:  

Research question 2: How can the challenges originating from the literature be transformed into a 

meaningful list of barriers and challenges, useful for further research? 

The last phase of the research is concerned with finding out to which degree the challenges and barriers 

found during the literature search match the current reality of SMEs. The question that is being answered 

is formulated as follows. 

Research question 3: To what extent do the current known barriers from the literature match the real-

life experiences of software developing SMEs in various domains in The Netherlands? 

This research question was answered by performing semi-structured interviews with several software 

SMEs. 

Methodology & research design 

In this research a systematic literature review (SLR) was used to search the literature for possible 

challenges or barriers for SPI implementation in SMEs. This method was executed using a review 

protocol, which lets the researcher search the literature in a pre-determined and structured way, which 

makes repeatability of the research possible. The output of the SLR led to the creation of an exhaustive 

list of challenges. As this list was too extensive to be used in the next step of the research, the list had 

to be unified first. This is an iterative process which involves coming up with new descriptions for 

multiple challenges mentioned in the literature, or combining multiple challenges under an existing one 

in the list. This potentially “new” challenge should carry the essence of the replaced challenges as much 

as possible, to minimize information loss. Semi-structured interviews, with software developing SMEs 

in The Netherlands, were done to validate the unified list of challenges. These interviews consisted of 

two parts, the first one contained questions that were open ended in nature, meant to extract possible 

barriers or challenges from the interviewees without them having seen the list. In the second part, the 

unified list itself was discussed.  Validation of challenges or barriers was done using a frequency 

analysis. This means that all challenges or barriers that were recognized by 50% or more of the 

interviewees were determined to be valid. Additional information gained from the open ended questions 

during the interview was used to further support the findings. 

In Figure II-1 the research steps that were taken can be found.  
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FIGURE II-1 OVERVIEW RESEARCH STEPS 

Conclusions 

Of the 33 unified challenges, 21 challenges had a frequency percentage of 50% or higher, which means 

that these challenges or barriers were validated in this study. An overview of these can be found in Table 

II-1. 

# Unified challenge % 

26 Low level of customer or market push 100% 

15 Lack of people resources 100% 

32 Perception that SPI will reduce creativity and flexibility 100% 

4 Too much time involved in SPI adoption 100% 

20 Increased formal procedures and documentation 100% 

29 Perception that SPI gets in the way of real work 100% 

12 Lack of knowledge and experience in SPI 87.5% 

18 Lack of SPI awareness 75% 

13 Finding the right time to execute the improvements 75% 

19 Lack of methodology/guidance/mentoring (for small business environment) 75% 

3 SPI is perceived as unattainable for SME's 62.5% 

22 Not being ready for SPI in terms of organizational maturity 62.5% 

27 Company culture not suitable for SPI 62.5% 

25 SPI perceived as unnecessary /not required 50% 

33 Perception that SPI is incompatible with other frameworks 50% 

5 Lack of financial resources 50% 

24 Lack of sponsorship for SPI 50% 

2 Concerns about moving to a 'one size fits  all' methodology 50% 

7 Lack of management support and commitment  50% 

8 Political strength of the champion / other key players 50% 

11 Demotivation (due to increased workload, lack of acknowledgement by 

senior management, etc.) 

50% 

TABLE II-1 OVERVIEW OF VALIDATED CHALLENGES OR BARRIERS 

This study suggests that a combination of a serious lack of customer or market push, and a relatively 

low perception of need for an SPI program, will probably already prevent many SMEs from coming in 

contact with SPI programs in the first place. Other factors, such as time constraints, and a lack of people 

resources, are also seen as significant barriers to SPI for SMEs, which will enforce the image of SPI 
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programs only being realistic for (larger) companies with deep pockets. The increased formal procedures 

and documentation and the perception that such a program will impede a companies’ creativity and 

flexibility, might interfere with the core benefits of being a small company. Furthermore, there are 

challenges such as the “lack of knowledge and experience in SPI”, and the “perception that SPI gets in 

the way of the real work” that can disrupt the SPI initiative when it does get initiated. 
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1. INTRODUCTION 
As the world becomes more digital, the software needed to drive it becomes more important as well. 

Software developing companies, like all other companies, face competition and need to create 

competitive advantage in order to survive.  Creating good quality software could be a strategy that 

companies could follow to outmanoeuvre the competition. It is argued that improving software processes 

can be an important factor in increasing the quality of created software (Hwang, 2009). Software Process 

Improvement (SPI) is an approach that, as the name suggests, is focussed on improving the effectiveness 

of processes that are involved with software development (Staples & Niazi, 2010). It is even stated that 

a firm that is developing software cannot be successful on the long term without improving process 

continuously (Iqbal et al., 2016). The Capability Maturity Model Integration (CMMI Product, 2010) is 

an example of a SPI model and contains various process areas that are meant to increase a businesses’ 

ability to develop quality software (Staples & Niazi, 2010). 

It has been stated that firms that had adopted standards such as CMMI, reported that its implementation 

had led to better quality, lower costs and higher productivity (Gibson et al., 2006; Nasir et al., 2008). 

Although this might be the case, implementing a SPI program often involves committing a lot of 

resources over an extended amount of time (Iqbal et al., 2016). Often the implementation involves 

multiple projects or customers, and often different contexts and goals need to be taken into account, 

which makes SPI quite an undertaking (Kuhrmann, 2015; Niazi, 2012). Besides this, research has also 

suggested that SPI often achieved limited success and has a high chance of failure (Ngwenyama & 

Nielsen, 2003; Niazi et al., 2005). Making such an investment might be achievable for larger companies, 

smaller ones might lack the ability and willingness to follow, especially considering the uncertainty of 

achieving the desired results. These concerns seem to be valid as research suggests that SPI programs, 

such as CMMI, are not suitable for small and medium sized enterprises (SMEs) (Brodman & Johnson, 

1994). 

Software development companies come all sizes, and although larger companies often steal the 

spotlight, it is important to realize that SMEs are worthy of recognition in research. Within the EU, 

SMEs represent 99.8% of all enterprises, employing 66.8% of all employees, and make 57.8% of value 

added, often earning them being referred to as the backbone of the EU economy (Muller et al., 2016). 

These numbers clearly show that SMEs in general, play a very important part in the EU economy, and 

therefore it can be argued that it is also important that software developing SMEs succeed in today’s 

economy. SPI might be able to play an important part in this. 

Software SMEs (European Union, 2003) often develop software that will be incorporated into larger 

software products, which means that their software potentially has a great influence on the quality of the 

end product. Such situations have increased the need of software SMEs to adopt some form of quality 

framework (Yeşildoruk et al., 2009). Hence, this seems to introduce a conflict, on the one hand SMEs 

have a strong need to introduce SPI programs such as CMMI in order to facilitate proven software 

development processes, on the other hand, introducing such a program can be challenging, given that it 

involves a substantial amount of resources for a longer period of time.  

Ample research has been done regarding barriers to SPI in the past. The problems of SPI regarding 

SMEs has been acknowledged in the literature (Baddoo & Hall, 2003; Brodman & Johnson, 1994; 

Khurshid et al., 2009; Kouzari et al. , 2015; Nasir et al., 2008; Niazi, 2009; Niazi et al. 2010; Staples & 

Niazi, 2010). Although, some research has been done on these topics, the literature until now seems to 

have failed to deliver a complete list of challenges that, in particular, SMEs face regarding SPI 

implementation. Therefore, there is a need for a study that is focussed on providing a complete overview 

of the challenges and barriers that SMEs face regarding SPI initiatives, such as CMMI, which aims to 

empirically validate the findings of this rigorous literature search. 

Therefore, this master thesis’ objective has been defined as:  

Researching what the current status of the literature is on the barriers or challenges that SMEs face 

regarding implementation of SPI and validating these results using semi-structured interviews with 

software developing SMEs in various domains in The Netherlands. 
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In order to fulfil this research objective, the following research questions are posed:  

Research question 1: What are the possible challenges reported in the literature for SMEs towards 

Software Process Improvement? 

Answering this question will provide an exhaustive list of possible challenges to SPI for SMEs extracted 

from the current literature. As this list would likely be extensive, it is necessary to unify these challenges 

in order to use them for the next part of the research.  

Research question 2: How can the challenges originating from the literature be transformed into a 

meaningful list of barriers and challenges, useful for further research? 

The last phase of the research is concerned with finding out to which degree the barriers and challenges 

found during the literature search match the current reality of SMEs. The question that is being answered 

is formulated as follows. 

Research question 3: To what extent do the current known challenges from the literature match the 

real-life experiences of software developing SMEs in various domains in The Netherlands? 

This research question will be answered by performing semi-structured interviews with several software 

SMEs. In order to clearly define this research further, the choices regarding the scope of this study will 

be presented here. The focus during reviewing the literature is on research that has empirical evidence 

to support their findings regarding challenges or barriers to SPI. Although it is debatable on to what 

extend some challenges are only attributable to SMEs, the scope in is clearly set on smaller software 

companies. Furthermore, SPI is considered in its entirely, although CMMI is the best known, it was 

decided not to focus on just CMMI in order to create the broadest onset for this research. Given the 

geographic location, the interviews are to be performed on software SMEs which are located in The 

Netherlands. 

In the next chapter, the background and other work related to this research is discussed, the third chapter 

will outline the research design and methodology of this study. The results will be shown and analysed 

in chapter four. In chapter five the discussion can be found, while the final chapter, chapter six, will 

contain the conclusions, limitations and suggestions for further research. 
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2. BACKGROUND AND RELATED WORK 
Research into software process improvement is abundant. The role of SPI in smaller companies has also 

been a topic of research within the scientific community for many years. Some attempts have been made 

to provide clarity to the current status of the research regarding SPI, its success factors and possible 

barriers, specific to SMEs. The most important ones that are closely related to this research are discussed 

in the following paragraphs. 

Pino et al.  (2008) performed a structured literature review (SLR) to study SPI initiatives in SMEs with 

the objective to map the current knowledge within the literature regarding SMEs dealing with SPI. This 

broadly defined objective and the lack of attention towards either barriers or challenges distinguishes 

the research from the research done in this study. However, the study dedicates a part of the research to 

the success factors. This is research to our research in such a way that the lack of certain success factors 

can be seen as barriers or as a challenge towards SPI implementation. It is expected to a certain degree 

that these factors will also show up in our own research, although in the exact opposite direction. Instead 

of the presence of a certain factor having a positive influence, the lack of such a factor can prove to be 

a barrier to SPI implementation.  The study reports that following as success factors: Start with a simple 

structure of the SPI model, make sure the company is stable and have export consultation, make sure 

that return on investment is reached quickly, acquire financial resources from external sources or team 

up with other businesses, involve as many people from within the company as possible, management 

commitment to quality, and the use of efficient communication. 

In an earlier study performed by Niazi et al. (2004) the critical barriers for software process improvement 

implementation were investigated. The objective of the paper is to provide the barriers that should be 

addressed when developing a SPI implementation strategy.  This was done by reporting the barriers that 

were found in the literature, and through the use of interviews with actual SPI practitioners, empirically 

validating them. The research found that eight barriers were mentioned by both the literature study and 

the interviews namely, “inexperienced staff”, “lack of resources”, “lack of support”, “negative or bad 

experiences”, “organizational politics”, “paperwork required”, “SPI gets in the way of real work” and 

“time pressure”. This research was not specific to SMEs, however, many of the barriers mentioned could 

also be applicable to SMEs. However, more importantly, the study dates back to 2004, and over the last 

decade there have been radical changes not only in the business settings but also in the approaches and 

tools that SMEs use for software development and SPI. 

In a recent study, Niazi  (2015)  performed a SLR regarding SPI implementation success factors . In this 

study, the formal SLR was combined with an informal literature search by the use of snowballing, while 

interviews were used as empirical input for the study. The main objective of the study is to compare the 

results of the SLR with the existing data on SPI success factors. In addition, the possible differences in 

success factors between the different strategies of collecting data are a point of interest. Although, this 

study is similar in research design to our study, it has a different objective where the focus is also not 

explicitly on barriers. Instead, it studies success factors of SPI implementations. However, in contrast 

to the study of Pino et al.(2008), the success factors are of main interest in this research. The same logic 

regarding the absence of success factors possibly being a barrier, is also applied here. In addition, SMEs 

are not the main focus of this research, although, it could be argued that success factors in general to a 

certain extent could be the same with the success factors of SMEs. Results from this study that are 

relevant to this research can be summarized as follows. The formal and informal literature review 

produced several factors that supposedly have a positive impact on SPI implementation, the most 

important ones being “Senior management commitment”, “Staff involvement”, “SPI awareness” and 

“Managing the SPI project”. The empirical part of the research showed similar results, besides “senior 

management commitment” and “SPI awareness”, “training and mentoring” was identified as an 

additional SPI success factor. It is expected that to a certain degree these results will also show up in our 

study. 

In research performed by Kouzari et al. (2015) the success factors and the barriers for lightweight SPI 

in an agile environment was investigated. This research used a literature review to investigate the current 

state of the literature on different aspects regarding this topic. As a part of one of the created research 

questions, the various success factors and barriers to SPI are discussed. It is important to notice that both 
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success factors and barriers are bundled together, which makes sense as discussed earlier. This research 

has succeeded in producing a significant number of barriers or success factors towards SPI. However, it 

is not entirely clear whether these are success factors and/or barriers in general or specific to SPI 

implementation in an agile environment. Likewise, although SMEs are mentioned as a clear focus of the 

study, it is not clear if the barriers found are specific to SMEs. Furthermore, no systematic procedure 

seems to have been used in order to collect the data. The study identified the following barriers: 

“commitment”, “staff involvement”, “training”, “resources”, “process action teams”, “staff experience”, 

“guidance”, “reviews – feedback”, “implementation methodology”, “monitoring”, “communication”, 

“return on investment”, and “awareness of SPI”.  

Khokhar et al. (2010) also performed a literature review on the factors that influence SPI in small 

organizations. They make a clear distinction between critical success factors and critical barriers. These 

barriers are described as obstacles that the organizations face regarding SPI programs. The critical 

barriers that were identified are as follows: “Organizational structure”, “SPI understanding” and “Project 

Management Practice”. However, the authors did not indicate if they have followed a formal 

methodology in finding the papers. The study does not provide insight into possible conditions that had 

to be met in order for a paper to be included or excluded from the list. The findings have also not been 

validated. 

Khan & Keung (2016) performed a SLR to identify critical success factors and barriers of SPI 

implementation within a Global Software Development setting. It is claimed that the research into the 

SPI within the distributed setting of GSD has been largely untouched in the literature. This research is 

not specifically aimed at small or medium sized organisations, however, there might be barriers shared 

by both small or medium and large companies. In their research the following six barriers were 

identified: “Lack of Resources”, “Inexperienced staff”, “organizational politics”, “time pressure”, “staff 

turnover” and “lack of formal SPI implementation methodology”.  

The study by Silva & Carneiro (2016), comes closest to the current research at hand with respect to the 

main research objective. Their research is also focussed on discovering the challenges and difficulties 

faced by SME regarding SME implementation. In contrast to this study, however, their research includes 

no attempt to validate their findings, although this seems to be their intention in a further study. 

Furthermore, it is not clear if snowballing was taken into account, which could potentially prevent valid 

papers to be included in the list. Additionally, the paper fails to deliver an exhaustive list of challenges 

known in the literature, as only the top ten challenges are described. It is also not clear to what degree 

the barriers or challenges that are presented in this study were unified to reflect a larger set of challenges.  

Despite a number of literature reviews have already been done regarding barriers to SPI, which also 

includes some studies that specifically focus on SMEs in this regard, there appears to be no research that 

has aimed to provide a complete list of barriers to SPI implementation specifically tuned to SMEs. This 

study aims to fill this gap in the known literature. 
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3. Research design and methodology 
This chapter describes the research steps that were planned in order to address the research gap and fulfil 

the research questions posed in Section 1. We describe the research methods that were used for all 

research steps including why they were chosen. 

In Figure 3-1 the steps that have been performed during this research are listed in sequence. These steps 

can largely be divided into two research stages: the first one being the preparation of the SLR and its 

execution, and the steps that are taken after the SLR to validate the findings. These smaller steps consist 

of creating a unified list of challenges out of the exhaustive list, preparing and performing the interviews, 

and analysing, discussing and reporting the results. 

 

FIGURE 3-1 RESEARCH STEPS 

3.1. SYSTEMATIC LITERATURE REVIEW 

In order to create an exhaustive list of challenges, a literature search was conducted. The way this 

literature search was performed is in the form of a SLR. A SLR is described by Kitchenham & Charters  

(2007) as “A form of secondary study that uses a well-defined methodology to identify, analyse and 

interpret all available evidence related to a specific research question in a way that is unbiased and (to a 

degree) repeatable”. SLRs are considered for various reasons, to create an overview of the evidence that 

is currently available on a certain topic, to find possible gaps in the current literature in order to suggest 

new areas for research, or to simply provide a background when introducing new research (Kitchenham 

& Charters, 2007). Niazi (2015) argues that an SLR, compared to an informal literature review, can 

possibly provide more validity to its findings. Therefore, it can be argued that an SLR is a sound method 

to search the literature for an exhaustive list of challenges, as it makes it possible to search the literature 

in a thorough, structured way, while at the same time ensuring some degree of repeatability.  Kitchenham 

& Charters (2007) describe three phases of a systematic review, “Planning the review”, “Conducting 

the review” and “Reporting the review”. The planning stage concerns mainly the creation of a review 

protocol. During the “Conducting the review” phase, the review protocol that was created in the first 

phase is executed. Finally, the third phase is concerned with reporting the review that was executed. 
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3.1.1. PLANNING THE REVIEW- REVIEW PROTOCOL 

The first step in the SLR involves setting up a review protocol, which will guide the execution of the 

systematic literature research. Such a review protocol is deemed necessary in order to reduce the 

possibility of researcher bias (Kitchenham & Charters, 2007). The review protocol that has been 

developed is largely based on the protocol described by Kitchenham & Charters (2007) and used by 

Niazi (2015).  

RESEARCH QUESTION 

The review protocol should include the research question that the SLR aims to answer. As mentioned in 

earlier parts of this report, the SLR will aim to answer the following research question: 

RQ 1: What are the possible challenges reported in the literature for SMEs towards Software Process 

Improvement? 

SEARCH STRATEGY 

For finding the sources that were used for this research, multiple online libraries were searched. 

Furthermore, some additional limitations were incorporated; all research published in English between 

the year 2000 and April 2017 were considered. However, in order to improve the results of the SLR, the 

search area was enlarged, which improved the amount of evidence that can be found (Kitchenham & 

Charters, 2007). These complementary searches are often ignored or overlooked in other systematic 

literature studies (Wohlin, 2014). In this study, references within relevant studies (that have been found 

using the automated searches) were used to look for other evidence. Furthermore, grey literature has 

also been reviewed as it might contain important evidence for this study. This informal literature search 

is considered separately, and can be found below in paragraph 3.1.3. 

DEFINE SEARCH TERMS 

In constructing the search terms used for reviewing the literature, it is important to determine what 

exactly is being searched for. Using the research question as a starting point, a disquisition was followed 

to determine the eventual search terms. Based on the research question, the following three terms were 

identified as the most important ones: 

 “Software process improvement” 

 “SMEs” 

 “Challenges” 

The next step would be to look for terms that are similar to these major terms to ensure that potential 

sources that have used synonyms to describe the same things are included. This ensures that the number 

of useful sources that are available are also found during the actual search. In Table 3-1 an overview can 

be found of the synonyms that were used.  

Subject Search terms 

Software process improvement CMMI, CMM, Capability Maturity Model, Capability Maturity 

Model Integration, SPI, Software process improvement 

Small and medium sized 

companies 

SME, SMEs, small and medium-sized enterprises, small 

organization small enterprise, small business, small company, 

medium organization, medium enterprise, medium business, 

medium company 

Challenges challenge, barrier, difficulty, difficulties, impediment, problem 

TABLE 3-1 SYNONYMS OVERVIEW 

These synonyms are then incorporated into a search string which was adjusted to a certain degree in 

order to be used as an acceptable search string in a respective digital library. 
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 (CMMI OR CMM OR ‘Capability Maturity Model’ OR ‘Capability Maturity Model 

Integration’ OR ‘SPI’ OR ‘Software process improvement’) 

AND  

 (SME OR SMES OR small and medium-sized enterprises OR small organization OR small 

enterprise OR small business OR small company OR small companies OR medium organization 

OR medium enterprise OR medium business OR medium company OR medium companies) 

AND  

 (challenge OR barrier OR difficulty OR difficulties OR impediment OR problem) 

Additionally, the search string was adjusted to filter for the year of publication and language. 

SELECT DATABASES 

To increase the likelihood that the majority of the relevant research on this topic was found and would 

provide input for the SLR, multiple online databases were consulted. In alignment with previously 

performed SLR studies (Selleri Silva et al., 2015; Tarhan et al., 2016), the following digital libraries 

were selected for these automated searches:  

 Scopus, Web of Science and Springer Link.  

VALIDATION 

Some pilot searches were conducted on the databases in order to validate the search terms using some 

relevant papers already known to the researcher. This feedback loop was used for further adjustments 

and improvements in the search terms. 

RESULTS MANAGEMENT 

The results from the final search queries were exported and saved in an Excel file that could also be 

accessed by other contributors. 

SELECTION OF THE PRIMARY SOURCES 

The initial selection of sources was done by reviewing the title, keywords and abstract of the sources 

that were found during the searches. If the source appears to be relevant and of any value to the research, 

the source is marked as relevant and is downloaded and saved to the local computer of the researcher. 

The aim of this selection is to discard the results that appear to be of no value to the research. The 

resulting papers were subjected to the inclusion and exclusion criteria. 

EVALUATION OF RESULTS 

During the evaluation of the primary sources, both the inclusion and exclusion criteria are used to judge 

if the source is deemed a fit for the research. The used inclusion criteria are as follows: 

1. The research has been published in a peer reviewed journal, or is a conference proceeding. 

2. SPI in its most general form is the main topic 

3. The implementation of SPI is part of the research topic. 

The exclusion criteria used are: 

1. Papers that do not refer to barriers, challenges, obstacles, etc., to SPI implementation for SMEs. 

2. Barriers, challenges or obstacles that are mentioned, do not originate from any empirical 

evidence supporting it. 

3. Papers that are not directly accessible for one reason or another were ignored and not taken into 

account. 

This evaluation was done for each paper resulted from the searches of the mentioned databases. It is also 

important to note that Springer Link does not allow to search on title and abstract alone, this meant that 

the amount of results for this database were too high to consider in its entirely by only one researcher 

and due to the limited time available for the study. After consulting with an expert in the field of SLRs, 

a strategy to deal with this potential problem was formulated. It was decided that the list of resulting 
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papers should be sorted on relevance, and all papers would be evaluated until 30 consecutive results 

were considered not to be relevant to the research. It can be argued that this is generally safe to assume 

that it is not likely that there are many, if any, papers of relevance beyond that point. 

DATA EXTRACTION 

During the second evaluation of the results, the inclusion and exclusion criteria were used. During this 

exercise, the entire source was read and should it be found suited for the research, it was marked in a 

separate list as such. The barriers and challenges that were found were written down together with the 

name of the paper it was found in and from which database the study was found. Other data that was 

extracted in this phase, were possible other sources that could be useful for this research. For example, 

papers that did mention barriers, however did not provide empirical support themselves, could have 

been referencing other papers that do have empirical evidence supporting the specific challenge. The 

rationale for the use of snowballing has been mentioned earlier in this chapter and is more clearly 

examined in the informal literature search. 

DATA STORAGE 

When this process was done, a major overview of all papers and found barriers has been created. This 

overview was then rearranged to create an exhaustive list of challenges. 

3.1.2. CONDUCTING THE REVIEW – REVIEW PROTOCOL 

Using the review protocol described above, the review was executed. Knowing the databases that were 

going to be searched, the search strings were adjusted to be used for the different online databases. The 

initial search produced 249 search results in the Scopus database, 1496 in the Springer Link database, 

and 38 in the Web of Science database. At this point, the primary sources selection was initiated. Based 

on the title of the result, the available key words, and the available abstract, the initial sources that were 

deemed to be of value to the research were investigated.  

Figure 3-2, presents the tasks and the number of papers found at each stage. As can be seen in the figure, 

the actual number of Springer Link results that have been evaluated is much lower than the total number 

of results. After sorting the results on relevance, the final paper that was considered to be relevant was 

134; therefore, at number 164 the search was stopped. For the other databases, all the results were 

reviewed as these databases allowed for searches on title and abstract. After determining the initial 

sources for all the included databases, the lists were combined and duplicates were removed, which 

retained 93 papers. Next, the full text sources were reviewed using the inclusion and exclusion criteria, 

in which all relevant data was extracted. Finally, 21 papers were deemed relevant for the research. 
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FIGURE 3-2 SLR OVERVIEW 

3.1.3. INFORMAL LITERATURE SEARCH 

As described in the Systematic literature review part, it is advised to look beyond the use of online 

libraries to find the sources needed. One should look at other places for sources that could be of value 

to the research. This was done via normal internet searches, Google Scholar searches, looking through 

the grey literature, and by reviewing references from other sources (Kitchenham & Charters, 2007). All 

these methods, including snowballing, should greatly enhance the possibility of finding all relevant 

challenges or barriers. During the execution of the SLR and the informal literature search, both SME 

specific sources and non-SME specific sources were found. These non-SME specific sources often also 

appeared to contain valuable information regarding barriers or challenges towards SPI implementation. 

During a consultation with an SPI expert regarding the findings of the research thus far, it was suggested 
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to also include those high value sources that did not specifically target SMEs. It was argued that this 

could potentially improve the completeness of this research step, namely developing an exhaustive list 

of challenges. It was decided to include these papers via the informal literature search and relax the 

inclusion and exclusion criteria regarding SPI implementation barriers needing to be directly linked to 

SMEs for this part of the research. As can be seen in Figure 3-2, the inputs for the informal literature 

search are both the SLR itself and sources outside the main SLR. During the evaluation of the sources, 

the full text was read and all relevant barriers were noted on a list together with their respective source. 

The informal literature search found nineteen papers that matched the criteria. Combined with the 

twenty-one papers from the previous part of the research, made a total of 40 papers. From these 40 

papers, all the barriers or challenges were extracted. 

3.1.4. EXHAUSTIVE LIST OF CHALLENGES 

The output from the previous step of the research was used to compose an exhaustive list of challenges. 

In order to create this list, all the barriers that have been found in all the sources mentioned were put 

together. The total number of challenges for these sources combined was 221. This oversized list was 

then checked for duplicates, and were grouped together. The duplicates were removed, which eventually 

led to 169 unique challenges found in the 40 papers. This exhaustive list of challenges is given in 

Appendix I.  

3.2. UNIFIED LIST OF CHALLENGES 

As the exhaustive list contains too many challenges that overlap and can’t be effectively used for 

validation through the interviews, it was used as input for the creation of a unified list of challenges. 

The research question that this step addresses is as follows: 

RQ 2: How can the challenges originating from the literature be transformed into a meaningful list of 

barriers and challenges, useful for further research? 

Unification of challenges involved coming up with new descriptions for multiple barriers mentioned in 

the literature, or combining multiple barriers under an existing one in the list. This potentially “new” 

barrier should carry the essence of the replaced barriers as much as possible, to minimize information 

loss. This unifying of challenges would lead to a unified list of challenges, essentially containing all 

barriers to some degree, even when objectively speaking some challenges or barriers were removed. 

This is a very important and daunting task, as it could potentially devaluate the validity of the outcomes 

of the research. Creating this list required multiple iterations, this iterative process was performed with 

the help of an SPI expert who has over 10 years of experience in SPI. The result is a list of unified 

challenges that can be used as input for the next step in the research. 

3.3. INTERVIEWS 

All the previous steps to be performed until now were used as input for the final step of this research, 

namely the interviews. The interviews were primarily used to validate the research outcomes. With this 

part of the study the third and final research question is addressed: 

RQ 3: To what extent do the current known challenges from the literature match the real life experiences 

of software SMEs in various domains in The Netherlands? 

When assessing the possible ways to validate the eventual research outcomes, surveys was also 

considered. However, interviews were considered to be more appropriate for this study, as the chances 

of finding possible new barriers are much less likely using survey as a research method. A survey would 

very likely contain a list of barriers from which the person being surveyed would choose from, which 

could lead to the person focussing on those that are already known in the literature. In addition, the 

inability of the researcher to provide context or clarification to the challenges or barriers mentioned 

when needed could lead to a serious decline in confidence on the outcomes of the questionnaires (Niazi 

et al., 2005). Especially considering the probability that people are not familiar with the SPI in general, 

the barriers would probably be difficult to interpret correctly.  
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It was decided to perform these interviews in a semi-structured manner. This helps to make sure that the 

necessary points are addressed across all the interviews. They also enable the researcher to provide 

additional context, and to leave room for additional probing for clarification when needed. In order to 

make sure that the researcher can keep his main focus on the interview itself and the person that is being 

interviewed, the interviews were recorded with the consent of the interviewee. For privacy reasons these 

recordings were deleted after finishing this research. Recording ensures that the answers to the questions 

can be accurately reported afterwards (Opdenakker, 2006). However, some small notes were taken as a 

backup in the unlikely event that something would go wrong with the recording. These transcripts were 

summarized where needed and in such a way that they accurately represent the answers to the questions 

that have been asked, the additional probing and the discussions that followed. The summary of the 

interviews were shown back to the interviewees to allow them to evaluate if the summary truly reflected 

their answers and opinions regarding the topic. Effort was put into making sure that the people that were 

being interviewed had different functions within the companies, providing multiple perspectives as input 

for the research. This form of data triangulation, should increase the internal validity of the findings 

(Johnson, 1997).  

The interview was started with a brief introduction of the interviewee, followed by a short introduction 

of the general topic and objective of the interview. As there was a possibility that the person being 

interviewed was not familiar with SPI, a short description was provided. This would potentially have 

provided the interviewee with some context to be able to answer the questions. What followed was a 

number of structured questions or topics, which invited the interviewee to elaborate on. These questions 

were used to let the interviewees think about possible barriers before seeing the unified list that was 

found in the literature, which could possibly bias the person being interviewed. This is also the reason 

why this input was seen as an important part of the interview.  

After going over these questions, the unified list of challenges was discussed. The main question that 

was asked regarding each challenge is the following: To what degree the individual challenges are 

recognized by the interviewee as possible barriers to SPI implementation. It was mentioned to all 

interviewees that the list is both available in English and in the language of the interviewee, i.e., Dutch 

in all cases. The interviewee could choose one of the two lists he or she prefers. The translated list was 

checked by a native Dutch speaker with a high degree in proficiency in the English language. 
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4. RESULTS 
This chapter contains both the results of the unification of challenges and the interviews, and is followed 

by a discussion of the results from both.  

4.1. UNIFIED LIST OF CHALLENGES 

As was mentioned, the next phase of this research is to create a unified list of challenges extracted from 

the exhaustive list created in the previous phase. The creation of unifying challenges will greatly enhance 

the usability of the list of challenges. As one can imagine it is not reasonable to expect an interviewee 

to assess all 169 unique challenges, especially considering that a lot of challenges are quite similar, 

which would trigger the feeling that challenges are repeated. Besides this obvious reason it is, however, 

a challenging procedure to perform. Completing this step took many iterations to complete. The result 

of the unification of challenges can be found in Table 4-1. As can be seen in Table 4-1, the unification 

process led to 33 unified challenges. The first column refers to the unified challenge ID, the second 

column to the unified challenge name and the third column refers to one or more of the underlying 

unique challenges using a ChallengeID. Some of the unique challenges were considered to be not 

unifiable, as trying to unify them with other challenges would seriously compromise the meaning of the 

barrier. 

Unified 

ChallengeID 
Unified challenge Original ChallengeIDs 

1 No perceived benefits of SPI 2, 114, 129 

2 Concerns about moving to a 'one size fits  all' 

methodology 

4 

3 SPI is perceived as unattainable for SME's 5, 110, 140, 142, 168 

4 Too much time involved in SPI adoption 6, 42, 72, 87, 111, 119, 

153, 59 

5 Lack of financial resources  1, 7, 9, 12, 14, 23, 24, 32, 

51, 77, 79, 98, 125, 139, 

148, 149, 156, 162, 165, 

169, 80 

6 SPI is considered difficult or complex 3, 8, 157, 10, 16, 78, 85, 

91, 108, 145, 146, 159, 50 

7 Lack of management support and commitment 15, 17, 63, 71, 128, 62, 

66, 69, 82, 89, 155, 166 

8 Political strength of the champion / other key players 31 

9 Lack of internal and external communication 19, 49, 65, 75, 134 

10 Organizational politics 39 

11 Demotivation (due to increased workload, lack of 

acknowledgement by senior management, etc.) 

53, 54, 56, 102, 133, 88 

12 Lack of knowledge and experience in SPI 22, 33, 46, 57, 73, 81, 83, 

92, 95, 96, 103, 104, 130, 

131, 94 

13 Finding the right time to execute the improvements 64 

14 Non alignment of goals and strategies with SPI program 25, 26, 68, 160 

15 Lack of people resources 1, 7, 12, 14, 23, 27, 43, 

45, 118, 125, 132, 141, 

148, 165, 169 

16 Resistance to change 28, 52, 58, 126, 151 

17 Negative experience with SPI 29, 38, 70, 106, 121, 127 

18 Lack of SPI awareness 34, 123 

19 Lack of methodology/guidance/mentoring (for small 

business environment) 

147, 35, 44, 47, 60, 86, 

90, 109, 120, 124 



  15 

 

20 Increased formal procedures and documentation 154, 40, 48, 74 , 97, 122, 

135, 136, 161 

21 Lack of project management skills 36, 138 

22 Not being ready for SPI in terms of organizational 

maturity 

61, 101, 105, 144, 150 

23 Improper project selection for SPI "pilot" introduction 76 

24 Lack of sponsorship for SPI 37 

25 SPI perceived as unnecessary /not required 13, 84, 93, 112, 115 

26 Low level of customer or market push 18, 143, 152, 164, 116, 

158 

27 Company culture not suitable for SPI 20, 30, 67, 163 

28 Lack of reward system 21, 55 

29 Perception that SPI gets in the way of real work 41, 107 

30 Concerns on possible bad SPI assessment 99 

31 The view that the company projects are not suited for 

SPI initiatives 

100, 113, 167 

32 Perception that SPI will reduce creativity and flexibility 11, 137 

33 Perception that SPI is incompatible with other 

frameworks 

117 

TABLE 4-1 LIST OF UNIFIED CHALLENGES 

It can also be noticed that some of the challenges are in multiple unified challenges. This actually should 

not be the case. However, several unique barriers that were closely linked to a lack of resources were 

considered to be too general to actually be of any value to the research, as no further description was 

given on which resources there was a lack of. In order to deal with this, it was decided that these 

challenges would be added to both “Lack of financial resources” and “Lack of people resources”. Doing 

this ensures that the challenges are still being represented and prevents the need to create a “Lack of 

resources” unified challenge that is much too general. However, at the same time it can be argued that 

a combination of these two unified challenges does represent the more general lack of resources barrier 

mentioned, therefore, information loss is minimized. 

4.2. INTERVIEW RESULTS 

A total of eight software SMEs were willing to participate in this research. The interview consists of 

two parts, the first part that consists of some general questions that are used to extract possible barriers 

to SPI implementation before showing the list of unified challenges in the second part. 

The companies were mainly situated in the south of The Netherlands and ranged from 4 to approximately 

100 employees. An overview of the company and interviewee characteristics are shown in Table 4-2. 

Although some were somewhat familiar with the topic, just one of them had actual experience with an 

SPI program, while the others at first glance were not familiar with the topic at all.  

Company Number 

of 

employees 

Number of 

years in 

operation 

Domain Current position of 

the employee 

Number of years 

working at the 

company 

1 70-80 1 year Telecom Lead developer 2-3 years 

2 25 12 years Customer 

Service 

Product 

Owner/Business 

Consultant 

7-8 years 

3 4 27 years Government Co-owner 10 years 
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4 80 12 years Customer 

engagement 

Co-founder / CTO 12 years 

5 80-100 18 years Middleware 

and advanced 

web shop 

solutions 

Software Architect 2-3 years 

6 10 17 years Healthcare Product Manager 13 years 

7 40 11 years Web/mobile 

development 

Co-founder 11 years 

8 11 4 years Utilities Co-founder 4 years 

TABLE 4-2 OVERVIEW OF COMPANY AND INTERVIEWEE INFORMATION 

The summaries of the transcripts of all the interviews can be found in Appendix IV. 

4.2.1. RESULTS FIRST PART OF THE INTERVIEW 

The questions that were asked during this part of the interview were purely meant to gain knowledge on 

the opinions of the interviewees regarding SPI, and hopefully in the process extract possible challenges 

or barriers to SPI before they would possibly be influenced by seeing the unified list of challenges. 

Every company is taken into account separately in this part, as we try to map the information to a 

possible existing barrier within the unified list, and if this is not possible, mark it as a potential new 

challenge or barrier. The results of this can be found in Table 4-3. Should an interviewee state that he 

or she is not familiar with the SPI in general or with an example of an SPI program, this will be identified 

as a possible “Lack of SPI awareness” barrier.  

FIRST COMPANY 

The first company is a software developing company in the south of The Netherlands, one of its main 

products is creating a sales engine for various companies, mostly in the telecom sector.  It has 

approximately 75 employees. The person being interviewed is a lead developer, which has been working 

at the same company for little over two and a half years. The company recently split up from the main 

company and is now operating separately. 

The lead developer seemed to mention multiple challenges or barriers during the first part of the 

interview. The first being the apparent perception that official programs for software development is in 

conflict with the flexibility and dynamic nature of software development: 

“We do not have such a program for software development and the reason for that is 

pretty simple. Software development is so flexible and dynamic and I don’t think that a 

certification will, its basic principles are good of course, but often they want to go way to 

deep.” 

The customers themselves also seem to be a potential obstacle in implementing SPI programs. In 

addition there seems to be no customer or market push for SPI: 

“It is often dependent on the customer, customers are often very strict with some things 

and others are not. Sometimes it needs to be done in a very ad hoc manner (…) they don’t 

care about your process.” 

“Our customers want us to follow the security guidelines, so we need to get that security 

certification. Apart from that, the customer doesn’t care.” 

In this next citation the interviewee seems to mention three separate challenges, namely “lack of people 

resources”, “lack of knowledge and experience in SPI”, and “too much time involved in SPI adoption”:  
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“Standards like ISO do of course always push you in a certain direction, however as a 

company you’re often too small, you need people for something like this, and those 

people have to be able to do this and need to have the time to do it. If you’re small that is 

often very hard to achieve.” 

In the following citation the perception of a reduction in flexibility is very apparent. 

“Obstacles are that programs such as ISO often are very strict.” 

The perception that SPI is incompatible with other frameworks: 

“There are so many standardisations that if you were to combine all of them it won’t fit. 

They are in conflict with each other and you have to find a common ground, but in that 

case do you still meet the requirements for the certification?” 

Also increased bureaucracy, reduced work floor support seem to also be issues that the interviewee has 

concern about regarding an SPI initiative: 

“I could put up an huge process, which makes it all much more bureaucratic than when 

you don’t have an official process, but the team has to accept that and be able to work 

like that, because if my development team will need twice as much time due to 

administration, well I can tell you that they will stop doing those extra things pretty fast.” 

The following statement makes it seem that an SPI is perceived as unnecessary, due to the already 

satisfactory development processes: 

“From the development perspective I am very straight forward, we have a development 

process and this process satisfies our needs, should this not have been the case we would 

have already changed it.” 

When asked about previous experiences at other companies, the interviewee mentioned that at a previous 

company, some similar program was put forward, however it was not initiated eventually. The reason 

was not entirely clear, but he did mention that there was a clear lack of support from the people at the 

work floor: 

“You got told from higher up, like we need to do this, however you really have to want it 

and to be able to do it. If everyone on the work floor does not want to, and does not see 

the added value, than it’s no use. People have to see the added value.” 

Identified challenges or barriers: 

 Perception that SPI will reduce creativity and flexibility 

 Low customer or market push 

 Lack of people resources 

 Lack of knowledge and experience in SPI 

 Too much time involved in SPI adoption 

 Perception that SPI is incompatible with other frameworks 

 Increased formal procedures and documentation 

 SPI is perceived as unnecessary / not required 

 Lack of support (of people on the work floor) 

 Lack of SPI awareness 

 

SECOND COMPANY 

The person being interviewed has been working at the company for almost 7 or 8 years and is Product 

manager and business consultant within the enterprise. The company is located in the centre of The 

Netherlands and creates software for the customer service business. The company has approximately 25 

employees. The company is not actively engaged in an official program, however, is performing 

processes that are portrayed in CMMI.  
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One perception regarding a SPI program that is expressed in this interview seems to be that engaging in 

such a program is only considered viable if it would lead to commercial gain. 

“Look, such a program also most likely contains some overhead. In that case, it is only 

an option to implement such a program if it would mean that our software becomes more 

attractive to our potential customers, or that we would conform to a certain market 

standard. From that viewpoint I do see added value. However, this is not something we 

face at this moment in time.” 

Further into the interview, it becomes evident that market or customer demand for such a certification 

would probably be the only reason for the company to engage in such an official program. Due to the 

lack of demand for this, the willingness to engage in such a program is very low. 

“Certification, actually getting officially certified, means you want to get things 

verifiable. You want to get some commercial gain from it. So I can see you would want to 

get such a certification if the market demands this. However, we do not see this demand 

with our customers.” 

Another potential barrier is that the perception exists that following such a program becomes a goal in 

itself, and people will use the method just to use the method. This could be translated into the “perception 

that SPI gets in the way of real work”. 

“What you often see in practice is that using the entire method, is done just to use the 

method. It has become a goal in itself. I don’t think that will provide you with the results 

you want. And I believe this is no different with a certification for this, if you look purely 

at the content of such a certification.” 

Identified challenges or barriers:  

 Low level of customer or market push 

 Perception that SPI gets in the way of real work 

 Lack of SPI awareness 

 

THIRD COMPANY 

The third company is a small software company in the south of the Netherlands, they are primarily active 

within the government sector with software aimed at insurance and damage management. The 

interviewee has been working in this company for over 10 years and is currently co-owner of the 

company of four.  

One barrier seems to be that the company is under the impression that doing such an official program is 

not necessary, as apparently all processes that should be done, are being done. 

“I don’t immediately think that we should be doing something like this. This is because I 

think we are already doing what I think we should be doing.” 

Also there seems to be the impression that such official programs are aimed and meant for larger 

companies.  

“I personally think this is meant for larger companies that are struggling with taking the 

next step and need these frameworks as guidance for further improvement.” 

Again, the perception exists that these programs will introduce a lot of bureaucracy and will reduce a 

companies’ flexibility.  

“However, if you do this, you’ll introduce a lot of bureaucracy, which is an obviously a 

downside. It comes less flexible, and more complex, something you do not want, being a 

small company.” 
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“I think that the largest barrier to not implement such a program is that the 

bureaucratisation will do more harm than the added structures and rules will fix. The 

added value of additional structure is not big enough for such a small team” 

Additionally, it was assumed that resistance to change is always a factor, also when implementing such 

a program. 

“So there is always some form of resistance, just due to the fact that people are like that. 

People don’t like change.” 

Identified challenges or barriers:  

 SPI is perceived as unnecessary / not required 

 SPI is perceived as unattainable for SMEs 

 Increased formal procedures and documentation 

 Perception that SPI will reduce creativity and flexibility 

 Resistance to change 

 Lack of SPI awareness 

 

FOURTH COMPANY 

The fourth interviewee is the CTO and co-founder of a software developing company situated in the 

south of The Netherlands, its software is mainly focussed on customer engagement. The company 

consists of approximately 80 employees. 

Although, the company doesn’t follow an official program they are engaged in SPI related activities. 

This new way of working was described by the interviewee as slow. It is possible that the perception 

exist that this reduction in speed, and therefore in flexibility, will continue and increase should an entire 

official program be implemented. 

“So for me as a CTO/product owner it sounds horrible, because it seems to be slow, but it 

does radically improve the predictability.” 

This view is further strengthened by other mentions during the interview: 

“On the other hand, we like agility and being able to react quickly, and with all these 

procedures that’s going to decline.” 

“You see, these programs won’t help in your agility, so in a way, you’re trying to keep 

these programs out as long as possible. Because you need that flexibility to be able to 

shift when the market demands this.” 

The next barrier is clearly described throughout the first part of the interview. It is clear that there is 

currently a high customer push for certification regarding data information security. A lack of customer 

or market push for SPI can therefore, clearly be seen as a distinct barrier or challenge for not 

implementing SPI programs. 

“It’s not something we’re currently have on our agenda in that form. We are currently 

engaged in an ISO for data information security, because that one is important for some 

of our customers, (…)” 

“Regarding an ISO or program specifically for development, I do know them. But 

customers never ask for them, they do ask for certifications for the hosting part, and are 

asking where is the data being stored, and with the ever increasing legislation regarding 

privacy, the customer are clearly pushing for these certifications. So that’s why we are 

currently focusing on those. You see we have to make choices, also choices regarding 

where to spend the time we have. So it’s normal that you spend your time on the things 

that are important to the market.” 
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Also a lack of people resources can be identified throughout the interview: 

“I think we have the tooling to get to these higher levels, but it has to do with not having 

enough people to put them on this. If you have to make a choice, we’ll focus on creating 

new features, code stability and code quality, this has nothing to do with not wanting to, 

but everything to do with resources.” 

The perception that there needs to be a certain urgency in order to actively engage in an SPI program. 

This potential challenge or barrier could be interpreted as SPI being unnecessary. 

“Often the need to do these things only come when there is an urgency. I don’t think a lot 

of SME will have that urgency, (…)” 

 

Identified challenges or barriers:  

 Perception that SPI will reduce creativity and flexibility 

 Low level of customer or market push 

 Lack of people resources 

 SPI perceived as unnecessary / not required 

 

FIFTH COMPANY  

The fifth company that was interviewed is a company situated in the south of The Netherlands. They 

develop complex middleware and web shop solutions. Their middleware is focussed on the financial 

sector, while their web shops are mostly active in the fashion and sanitation sector. Currently, there are 

working almost 100 employees at the company. The person that was interviewed is a software architect, 

which makes him responsible for design, development and delivery of the software projects and has 

been working in this company since 2015. 

Assessing the first part of the interview some challenges or barriers seem to surface. The first one being 

that SPI seems to be an unnecessary exercise. 

 “(…) in the future we might decide to engage in something like this, but at the moment 

we don’t see a declining product quality, and our quality of delivery is still as high as it 

has been. So, there is no reason for us to change what we are doing right now.” 

Later on in the conversation, the suggestion is made that a lack of customer push would also be a reason 

for not pursuing an official SPI program. 

“(…) because when something goes wrong, but we find a good and effective solution, there isn’t a 

whole lot we could possibly do additionally. Apart from this, we have never gotten the request from 

customers to show that we have this certification. Because that is also a possibility of course (…)” 

Furthermore, there appear to be doubt on the return on investment regarding implementation of such a 

program: 

“With the knowledge I have on the topic at this point regarding how such a CMMI can be 

applied, I’m convinced that it could be of value. However, I do wonder if the ROI of 

implementing such a program will be worth it.” 

Although this next quote could indicate that there is no urgency to actively engage in such a program, it 

can also be argued that it is just another way of claiming that SPI is simply not required. 

“If our projects would be a disaster, and the quality we were delivering was bad, I would 

totally agree with such a model, and I would be convinced that we needed to implement 

such a program, but that is not the case.” 

The next quote, clearly states that the interviewee considers “Too much time involved in SPI adoption” 

to be the biggest barrier. 
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“I think that the barrier that we would have initially from the point where we are now, 

would be to create the time that is involved with such a program (…) So in all I think the 

biggest barrier would be the time involved.” 

The interviewee only had experience with a possible ISO 9001 certification at a previous company. This 

initiative was brought up due to customer demand for it. However, when the potential customer backed 

down, the initiative for certification was dropped. Although, it’s a different program, its barriers might 

resemble the barriers for SPI programs. 

“It had to do with a potential customer, a customer mentioned that they would like to 

work together with software suppliers that used certain ISO standards. When the 

assignment didn’t follow through, the ISO was also discarded.” 

Identified challenges or barriers:  

 SPI is perceived as unnecessary / not required 

 Low level of customer or market push 

 Too much time involved in SPI adoption 

 Negative or unfavourable ROI 

 

SIXTH COMPANY 

The sixth company is situated in the south of the Netherlands and is active within the healthcare sector. 

They are currently with approximately 10 employees, but working very closely with partner companies, 

which have around 25 to 30 employees. The person being interviewed is, as he himself describes it, a 

jack of all trades, doing consultancy, being a member of the management team, product manager and 

technical lead and has been working at the company for 13 to 14 years. 

It seems that during the interview the “Finding the right time to execute the improvements” barrier. 

Although, it could also be argued that it another version of having time constrains.  

“I don’t think we could at the moment. That is purely because we are in the middle of 

putting up our new way of working using agile methods.” 

“I don’t think we are ready at the moment to take on something like that. (…) We simply 

have too many things we are doing at the moment, so we need to finish the other things 

first, before anything new can come along.” 

The following quote could be interpreted as “No perceived benefits of SPI”, as it seems that it is not 

clear if SPI as added value besides already implementing Agile methods. 

“However, what is not clear to me is, say you’re doing agile development, which is 

performing just fine, you have decent release management, what will this program give 

me in terms of added value? I’m not sure what benefits it will have when I’m already 

doing everything using a method such as agile development.” 

The last barrier or challenge discussed during the first part of the interview is clearly; “Perception that 

SPI is incompatible with other frameworks” 

“I think agile is probably in conflict with following structural processes.” 

Identified challenges or barriers:  

 Finding the right time to execute the improvements 

 No perceived benefits of SPI 

 Perception that SPI is incompatible with other frameworks 

 Lack of SPI awareness 
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SEVENTH COMPANY 

The seventh company is located in the south of the Netherlands and is a custom software developer 

focussed on; web and mobile development, and providing coupling to existing systems. Approximately 

40 people work here. The person being interviewed is the co-founder of the company that started 

approximately 11 years ago. 

The first barrier that is mentioned seems to be the lack of financial resources: 

I don’t believe in actually engaging in an official formal program, no SME is going to 

like that. I think SMEs will go bankrupt. 

The second one could be interpreted as “SPI is considered difficult or complex”. 

“I once read a book about it, but I thought it was communicated in a very abstract way, 

involving lots of forms and stuff like that. I honestly believe that everyone will be 

reluctant to engage in such a program, especially SMEs, and especially the modern 

developer.” 

The third barrier or challenge mentioned is that modern day development is no longer suitable for SPI 

programs. 

“It’s not that structured anymore, you used to have a lot of layers, and separations, you 

would have a programmer, a developer, a business analyst and all sorts of different roles. 

Everything a bit set in stone, however, that is not the case anymore. It has become much 

more dynamic, people actually like to have more diversity in their activities, and having 

more responsibility. Those formal processes are being left behind.” 

“(…) I think with the technical people of today, it would be a huge challenge to introduce 

such a formal program.” 

The next challenge or barrier seems to have a significant overlap with the “SPI is perceived as 

unattainable for SMEs” barrier. 

“I haven’t been involved with it in years, but to me it is very abstract, theoretical, and 

maybe meant for very large corporations that have a lot of budget for these kinds of 

things.” 

Another challenge or barrier is clearly seems to represent the “lack of people resources” barrier. 

Although, it seems that to certain degree “Lack of sponsorship” is mentioned to. 

“(…) but I believe the man in charge at the company was concerned with how it was 

going to make money. I think every SME will have serious doubts if they will need to free 

up multiple people for multiple months to do something like this.” 

Based on the next quote, it seems that a potential barrier would be that the program has to be pragmatic, 

and should fit existing processes already in place, which are based on the Agile principles. Therefore, 

there is reason to assume that the perception exists that SPI might interfere with other methods. 

“It has to be pragmatic, so it has to connect to the things we are already doing. So it has 

to support the processes that are already in place.” 

Also the “lack of financial resources” challenge is again suggested by the interviewee, combined with a 

clear indication that SPI might not be necessary. 

“(…) and a financial barrier, I don’t think there is a necessity at the moment, because we 

already perform at a high level.” 

The next quote, very clearly shows that a “low level of customer or market push” is being described: 

“There is no law, or customer demand for these things. It doesn’t apply to us, there is no 

customer that says “Are you level this or that? Or do you have ISO standard or 

something like that”. There is no external push for it.” 

Identified challenges or barriers:  
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 Lack of financial resources 

 SPI is considered difficult or complex 

 SPI is perceived as unattainable for SMEs 

 lack of people resources 

 Lack of sponsorship 

 Perception that SPI is incompatible with other frameworks 

 SPI is not necessary / not required 

 Low level of customer or market push 

EIGHTH COMPANY 

The eighth company, and at the same time the last company, is a company located in the south of the 

Netherlands. It is fairly small with 11 employees, and has been founded some 4 years ago. The 

interviewee is the co-founder of the company and has been mostly concerned with software 

development, managing the software developers, and designing the software architecture. The company 

is active within the utility sector. 

Within the first part of the interview some indicators for potential barriers were found. Starting with the 

response to the question if the company is actively engaged in SPI, which seems to point to the “Not 

being ready for SPI in terms of organizational maturity” challenge. 

“No, we are a start-up, all of our processes still need to be defined. I think in the early 

stages of the company your way of working is mostly based on common sense instead of 

working according to a theoretical framework to which you’ll be stuck.” 

The next barrier or challenge that is mentioned seems to closely resemble the “No perceived benefits of 

SPI”. It seems that the interviewee perceives that an official program won’t work, and therefore won’t 

create any benefits. 

“In the future we will probably look in the literature and create our own version. Because 

implementing a purely theoretical framework would just become a checklist. You won’t 

get strong commitment, it won’t work in that case.” 

Lack of support from people on the work floor, and again the “no perceived benefits of SPI’ appear to 

be stated.  

“Adaptation, people probably won’t like the way of working, the direct benefits are not 

clear, those will come much later, if they show up at all. You will introduce so much 

overhead on so little people, it will beg the question if there actually is any performance 

gain at all.” 

Identified challenges or barriers:  

 Not being ready for SPI in terms of organizational maturity 

 No perceived benefits of SPI 

 Lack of support (of people on the work floor) 

 Lack of SPI awareness 

 

In Table 4-3, the results of this first part are summarized. 

Unified 

Challenge ID 

Identified unified challenge Identified in 

interview 

Percentage 

18 Lack of SPI awareness 1 /2 /3 /6 /8 62.5% 

25 SPI is perceived as unnecessary / no required 1 / 3 / 4 / 5 / 7 62.5% 

26 Low level of customer or market push 1 / 2 / 4 / 5 / 7 62.5% 

15 Lack of people resources 1 / 4 / 7 37.5% 

32 Perception that SPI will reduce creativity and 

flexibility 

1 / 3 / 4 37.5% 
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33 Perception that SPI is incompatible with other 

frameworks 

1 / 6 / 7 37.5% 

1 No perceived benefits of SPI 6 / 8 25% 

3 SPI is perceived as unattainable for SMEs 3 / 7 25% 

4 Too much time involved in SPI adoption 1 / 5 25% 

20 Increased formal procedures and documentation 1 / 3 25% 

5 Lack of financial resources 7 12.5% 

6 SPI is considered difficult or complex 7 12.5% 

12 Lack of knowledge and experience in SPI 1 12.5% 

13 Finding the right time to execute the improvements 6 12.5% 

16 Resistance to change 3 12.5% 

22 Not being ready for SPI in terms of organizational 

maturity 

8 12.5% 

24 Lack of sponsorship 7 12.5% 

29 Perception that SPI gets in the way of real work 2 12.5% 

TABLE 4-3 IDENTIFIED UNIFIED CHALLENGES IN FIRST PART OF THE INTERVIEWS 

 

Potential missing challenges or barriers 

Throughout the first part of the interview two challenges or barriers that were mentioned do not fall 

within one of the current unified challenges. These two are as follows: 

 Lack of support (of people on the work floor) 

 Negative or unfavourable ROI 

4.2.2. RESULTS SECOND PART OF THE INTERVIEW 

In this part of the interview results a close look is given to the second part of the interview which 

involved discussing the unified list of challenges. These results are considered to be the most important 

part of the research, as they contain the evaluation of the unified list of challenges. In Table 4-4 , an 

overview of the results for this part of the interviews are shown. 

No perceived benefits (25%): 

Essentially everyone disagreed on the statement that there are not benefits to SPI. Even the persons 

that mentioned they recognized the barrier said they themselves did see benefits, however they came 

up with reasons to why other companies might not see them: 

“(… ) if people haven’t started yet, and they are SMEs, I think they might have trouble 

seeing the benefits” (4) 

“(…) I do see the benefits, on the other hand I do know that some people will say that 

when everything is working splendid, there are no real benefits” (5) 

One interviewee mentioned it might be possible in the early stages, however, could not agree on the 

statement itself that companies would not see any benefit.  

“Yes, especially in the early phase (...). However, not seeing any benefits is overdoing 

it.”(8) 

Another interviewee also claimed that it’s possible that people have trouble seeing benefits, but 

asserted that when people would read into, the possible benefits would become obvious: 
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“(…) I think a lot of smaller companies probably don’t know about it and then you can 

also not know what the benefits are. But if you would read into it, than I can’t imagine 

you won’t see any benefits.” (3) 

Based on the interviewees own experience and opinions, this barrier seems to be non-existing. 

Concerns about moving to a 'one size fits all' methodology (50%) 

Half of the respondents said they recognized this potential barrier. It appears that people see a barrier 

to implementation due to the concerns that it is not possible that one methodology will “fit all”, and 

deviations should be possible. 

“Yes, you need flexibility in order to be able to deviate, absolutely.”(2) 

“It’s very simple, you want to help customers as best as you can, and the one size fits all 

method will most likely not apply to all customers. You want to be the best in helping your 

customers, which sometimes means you will have to go beyond what is on paper.” (5) 

Some of the interviewees that do not see this as a barrier, mention that adaptation will or can be made 

to the methodology, which would mean that they see this potential barrier as a perception that is 

essentially incorrect.   

“Doesn’t really seem to be that important to me, everyone makes adaptations to the 

methodology.” (4) 

“As far as I know, CMMI gives enough space to make small adaptations, it doesn’t force 

you to too work a certain way.” (7) 

An answer given by another interviewee enforces this line of thinking as he mentions that companies 

might not make adaptations in order to make the framework suit their company. 

 “There is a danger that you go too far and that is not something you should want. You 

have to apply it in such a way that is suits you.” (3) 

 

SPI is perceived as unattainable for SME's (62.5%) 

Little over half of the respondents see this as a barrier. Often other factors are used to describe why 

this would be the case. Such as SPI being too abstract, having a bad ROI for SMEs, and it is seen as 

something that takes too much resources:  

“Yes, I think for smaller companies, it’s too abstract. I think for certification, a lighter 

version is needed for smaller companies.”(1) 

“(...) the price/quality ratio does not strike a good balance for SMEs.”(7) 

“I do recognize that, that it is too much, too big and simply takes too much energy. When 

you’re a bigger company you’ll use people that are already in your overhead to do this. 

But if you’re a smaller company and everyone is actually doing work, it becomes much 

harder.”(3) 

 

Too much time involved in SPI adoption (100%) 

Every single person being interviewed recognized this barrier, and therefore it can be rather safely 

assumed to be an actual barrier to SPI implementation for SMEs. Although, it has to be mentioned that 

not everyone put it that firmly. 

“(...) the perception exists that it takes a lot of time, processes, meetings etc.” (7) 

“So effort and time, so not sure if it’s too much, but it is certainly a barrier” (8) 
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“I think it highly depends on how you want to implement such a thing” (?) 

 

Lack of financial resources (50%) 

Half of the respondents see financial reasons as barriers to SPI implementation. It is often mentioned 

that this barrier is closely linked to the “too much time involved” barrier and the “Lack of people 

resources”. However, in those cases people seem to think that the lack of time or the lack of people is 

more important. 

 “Because within a SME, just as with us, every week it’s about the revenue, the costs, the 

margin etc. If you’re not doing great, you need a plan, if you’re doing great, and money 

is flowing in, you still need to plan to know what would be the best way to proceed.” (4) 

“(…) I don’t see it as a major challenge, it has to have a business case of course. If it 

costs you a 100 thousand and you expect to just make 20 thousand out of it, from a 

business perspective it would of course be nonsense to start such a program.” (8) 

“(…) time and money are closely related, that is certainly true, but I don’t see how 

finances should be a reason not to do it. I think time is much more important.” (1) 

“I think that is more a choice of wanting to spend your money on that” (6) 

 

SPI is considered difficult or complex (25%) 

Most people don’t seem convinced that such a program would be a difficult or complex thing to do, as 

just two persons mentioned they recognized this barrier. 

“I think it can be considered large and complex for a small company (…)” (1) 

Most, however, did not see such a method as being too difficult or complex and therefore rejected the 

possibility of this being a barrier. 

“I don’t believe people actually think it is hard. I think it just takes a lot of time” (4) 

 

Lack of management support and commitment (50%) 

Half of the interviewees recognized a lack of management support and commitment as a barrier.  

“I think this is a factor you need regardless, if you were to decide to do this or maybe an 

ISO certification or you would pursue another certification, you always need company-

wide commitment, especially in a small company (…)” (2) 

Although only half answered yes, it seems that some of the people that rejected the barrier because 

they believed that under specific circumstances, or specifically in their companies, getting this 

commitment wouldn’t be a problem. So that doesn’t necessarily mean that they reject that 

management support and commitment are important. Something that is also worth mentioning, is that 

multiple times people referred to the possibility that the “lack of commitment of people on the work 

floor” might be a barrier. 

 “If the business case is positive and it will bring benefits I don’t see any reason why that 

support wouldn’t be there. Commitment on the floor, however, would be dependent on the 

short term benefits of such an implementation” (8) 

“I think it’s the other way around, that when I would say “it’s important” that my 

employees would be very sceptical of it. So I think commitment on the work floor would 

be a problem, people need to feel some degree of freedom, and the moment that have the 

idea that freedom is taken from them, you’ll quickly run into problems with the modern 

day developer”(7) 
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However, besides that the management that want it, there is also a need from people at 

the work floor.” (1) 

 

Political strength of the champion / other key players (50%) 

Although 50% acknowledges that this is a barrier, it was found to be generic:  

“I think this holds for all companies” (2) 

“This one depends on how the company works” (4) 

“It is essential that it is put in place with absolute confidence and people need to be 

convinced that it is a good idea.  If you lack the political power to introduce this as 

something that is going to happen, it probably isn’t going to happen” (3) 

 

Lack of internal and external communication (25%) 

Most people did not see this as a barrier, the people that did see it as a barrier mentioned that it is 

important that implementation of such a program needs sufficient and clear internal communication. 

“Mostly internal communication. You have to clearly communicate what is going to 

happen, what is not going to happen.” (3) 

 

Organizational politics (12.5%) 

Almost no one sees this as a barrier, and it is often mentioned that this is probably more of a problem 

in larger organisations.  

“I do see this happening with larger companies, so in that case it would be barrier (...)” 

(2) 

“No, I don’t think so, that’s not really the case with SMEs” (7) 

Even the person that mentions it as a barrier refers to it being something that gets worse as 

organizations get bigger. 

“The bigger the organisation the worse it gets.”(3) 

In short, the low acknowledgement of this barrier, combined with the multiple referrals to not be 

applicable to SMEs, makes it likely that this barrier is not a barrier to SMEs, however might be a 

barrier to SPI within larger companies. 

 

Demotivation (50%) 

It is recognized by half of the interviewees, although the people that recognize it also mention it is 

mainly due to other factors, such as documentation or the possibility that previously introduced 

programs didn’t achieve the desired results, which leads to demotivation for a potential new one. 

“Yes, I do recognize that. You have to document a lot, you get more bureaucracy and that 

is not something you want.” (1) 

“(…) if you already something similar before which didn’t provide any actual results, 

people will be demotivated before you have even started.”(3) 
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Lack of knowledge and experience in SPI (87.5%) 

This barrier was mentioned by seven out of eight people being interviewed. Nearly all companies 

interviewed see the lack of knowledge and experience as a barrier.  

“I think that at the start there will be a lack of knowledge, so you will have to make sure 

that this is resolved.” (3) 

“It’s not a much known topic.” (4)  

“(...) often people know how to execute a process. However, experience in implementing 

such a process using such a program is often missing.” (5) 

 

The lack of knowledge and experience in SPI is also recognized within company eight, but is not seen 

as an actual barrier. 

 

Finding the right time to execute the improvements (75%) 

The majority of the people being interviewed recognized the barrier, however two of them didn’t. It is 

interesting to note that the barrier was not recognized by the two largest companies (company 4 and 

company 5). This could indicate that the barrier is only valid for smaller SMEs. 

“Timing is certainly important, however on the other hand it is to find any moment at 

which the changes won’t initially hurt.” (3) 

“Yes, everyone is very busy all the time” (7) 

I think it will always be tricky to start a program that takes a long time and does not have 

direct benefits. (8) 

What is mentioned by multiple people, is that, indeed it is a barrier, however, that there probably isn’t a 

good time to do something like this in the first place. 

 

Non alignment of goals and strategies with SPI program (25%) 

There was low recognition for this challenge among interviewees, and one of the interviewees seemed 

to have linked this barrier to the priorities of a company, not the goals or the strategy per see.  

“No, I can hardly imagine that being the case. Obviously one of the goals of a company 

will be to provide good quality software, something that is definitely in line with the goals 

of such a program.” (3) 

 

Lack of people resources (100%) 

All of the interviews marked it as a barrier, however some people also linked it to the “lack of 

financial resources” barrier.  

“This one is directly linked to financial resources. Because if you have commitment from 

the management and you don’t have any problems with finances, it will be possible to just 

hire people.” (8) 

“It closely resembles nr 5. You could decide to hire extra people (...)” (6) 

That challenge, however, was only recognized by half of the respondents. It seems that although some 

have mentioned a strong tie between this challenge and the finance one, most people still seem to have 

a stronger association with this barrier. The argument can be made that a lack of people can be translated 

into a lack of money, and therefore, the lack of people resources barrier, is in fact a lack of financial 

resources. However, it might be that the indirectness of the financial aspects does not appeal to the 



  29 

 

respondents as much as the more direct barrier that is a lack of people resources. In addition, it is possible 

that even when the finances are available to hire additional people, it does not mean that your lack or 

people resources are resolved on the spot.  

 

Resistance to change (37.5%) 

Only three out of eight people interviewed said they recognized this barrier. Often the people used 

their own company as reference point and claimed that it wouldn’t be a barrier in their company or 

software companies in general. Sometimes, it was further clarified that it would probably cause 

resistance if the changes would be perceived as for the worst.  

“I don’t think so. Maybe in other companies (…)” (4) 

“A little bit, something you sometimes get involved with is that processes are imposed on 

people that before were really quick, and now with the new model it suddenly takes way 

longer, just for a very simple activity, ending in the same result. It is hard to get people to 

do that.” (5) 

 

Negative experience with SPI (25%) 

This barrier was often discarded due to the reason that people have never encountered such a program 

before, which by default eliminates the possibility of having a negative experience with SPI in the first 

place. One of the two that did recognize this barrier had some experience with CMMI, therefore this 

answer might be a better indicator whether or not this is an actual barrier. 

“I don’t think this one is an issue. I hardly know anyone involved in such a program, 

which makes it hard to have previous experiences with it.”(4) 

“We don’t have any experience with it, so we can’t have any negative ones.” (8) 

 

Lack of SPI awareness (75%) 

Most people seem to be convinced that there is a serious lack of SPI awareness, as almost no one was 

familiar with the SPI term or with its examples. One of the interviewees, however, could not conceive 

that people wouldn’t be aware that such programs would exist.  

“I think if you were to ask anyone if they think that a SPI program exists, I am sure that 

everyone would think that there are programs for that, however they probably won’t be 

familiar with the content of one or more programs”(8) 

However, all but one were not really familiar with the concept of SPI or with actual SPI programs. 

This would indicate that the SPI awareness itself is quite low, however, it is not certain this therefore 

would be a barrier. Especially, when taking into consideration that when people were shortly briefed 

by the researcher on the concept of SPI, none of the respondents seemed eager to start such a program. 

 

Lack of methodology/guidance/mentoring (for small business environment) (75%) 

Only company 1 and 5 did not recognize this barrier, both companies however, are larger than the 

other companies, except for company 4, and already have experience with other standards. It is 

possible that this experience with other standard plays a role in whether or not this is seen as a barrier. 

Company 1 actually refers to this previous experience when explaining his answer regarding this 

barrier. 



  30 

 

“Well, I don’t think we have anyone here that is really familiar with the methodology and 

knows exactly which way to go. However, with other methods, there’s always that 

moment where you think: “huh”? But you always figure it out. So no.” (1) 

 

Increased formal procedures and documentation (100%) 

Everyone mentioned this being a barrier, and often it is mentioned that people just inherently don’t 

like documentation.  

“People just don’t like to do it, all these formalities, it’s not our nature.” (3) 

“Certainly, I think you will hear that everywhere.”(1) 

 

Lack of project management skills (25%) 

Only two out of eight companies recognized this barrier, which in itself is quite low. An important 

distinction to make is that it was recognized by two very small companies (Company 3 and 8). Also 

one of the two was still in its start-up phase which could help to explain that project management skills 

might still be lacking. 

 

Not being ready for SPI in terms of organizational maturity (62.5%) 

Out of the eight interviewees, five recognized this barrier to some extent. Some perceived that their 

company was too young to be engaged in such a program.  

“Yes, I think if you’re just a year old as a company, you’re not mature enough. I think 

your first priority is keeping it together. If eventually, you’re company is running smooth, 

such a thing is much easier to do.” (1) 

 “Yes, I think that will still take some time, we still have to solve some things first.” (8) 

Other rejected the barrier due the perception that it is not possible to not be ready due to immaturity as 

the model essentially starts at level 1. 

“I think it is often mentioned. But I believe that this is not true, since you start at the 

bottom of the maturity levels. The model can essentially be fitted to every organisation.” 

(3) 

 

Improper project selection for SPI "pilot" introduction (25%) 

This barrier was barely recognized, and even the persons that say they did, didn’t seem to be too 

convinced as they barely gave any further clarification. 

 

Lack of sponsorship for SPI (50%) 

Only half of the respondents mentioned this being a barrier. This might have to do with the small size 

of the interviewed companies. One of the interviewees explained it like this: 

“No, since this is still a start-up or small company the management is very 

approachable.” (1) 

Another potential explanation is that the sponsor might often be closely involved in the potential 

initiative due to the small size of SMEs. 
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SPI perceived as unnecessary / not required (50%) 

Four out of eight people said they recognized the barrier. Based on the responses given by the various 

interviewees it came to the researchers’ attention that the barrier might have been interpreted 

differently by the people being interviewed. One perceiving the implementation of an entire program 

as being unnecessary: 

“I cherry pick and just take the things that are relevant for me.  So I do recognize it to a 

certain extent.”(3) 

While others might have interpreted it as that SPI in general or the entire program being unnecessary.  

“No, I can’t agree with that. I think there are always things that are useful to you” (2) 

Although there exists some ambiguity regarding this barrier, it seems that the interviewees overall seem 

to value the principles of SPI, however, are do not perceive an official SPI program as necessary. This 

means that the actual recognition of this challenge might be higher. 

 

Low level of customer or market push (100%) 

This barrier was recognized by all interviewees. Although more than one interviewee mentioned that 

they do experience customer or market push for standards, they do not experience this for SPI 

frameworks. As already discussed in the first part of the interview results, multiple organisations have 

mentioned that they are currently engaged in other standardisations due to customer or market push. 

Therefore, it is very likely that, should customers or the market as a whole, in the future push for SPI 

implementations, it might be adopted at a similar rate. 

“I don’t see this for this specific model, I do see it for other models” (5) 

“Definitely” (4) 

 

Company culture not suitable for SPI (62.5%) 

Most of the respondents seem to agree with the barrier. Many seem to think that incorporating such a 

program will alter the way the company works and directly come in conflict with their current 

company culture. Certainly, when the company is getting good results their does not seem to be any 

reason to change the culture of the company. 

“Since you’re making it much more formalised and more procedural. If your company is 

very chaotic and still is able to produce good results, it’s possible it will be in conflict 

with each other.” (3) 

“We no longer have that culture of, let’s just do this real quick, we’ll do this right away, 

maybe even tonight, that’s something that is definitely still part of a lot of smaller 

companies. So culture is definitely a part of that. So essentially, this form of culture is a 

direct opposite of such a program.”  (4) 

 

Lack of a reward system (12.5%) 

This potential barrier has little to no support among the interviewees. However, it is possible that some 

people might have discarded the barrier due to their personal resentment against the possible need for 

a reward system within a company. Some comments made when evaluating this barrier might point to 

this. Therefore, the reliability of the outcomes for this barrier is a bit low.  

“The way I see it you should not be needing a reward system, this is something that 

should come from the employees themselves.” (6) 
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“This is a hard one. On the one hand, I think that people should be complimented and 

praised if they are doing a good job. So it’s possible to give them something. On the other 

hand, they are getting paid to do their job, so they should be doing what is being asked of 

them. I think that you’ll be at risk that nothing happens as soon as you stop giving out 

rewards.” (3) 

“I think the rewards should be inherent to the output of the improvements. We are 

working here with professionals, so no.” (5) 

 

Perception that SPI gets in the way of real work (100%) 

Everyone seems to agree that the perception exists that SPI will get in the way of real work, and this is 

certainly a barrier when implementing SPI. It is obvious that the work that is involved with SPI 

initiatives is not work that has a direct contribution to the revenue of a company. Although, it could 

prove to be an important indirect driver for revenue, this indirectness apparently makes this work 

appear to be not real work. 

“(…) definitely one of the biggest.” (1) 

“If you look at it from a purely theoretical perspective, a lot will seem as nonsense fairly 

quick” (8) 

 

Concerns on possible bad SPI assessment (12.5%) 

This barrier was mostly discarded as being a barrier. The assumption was that people would not be 

deterred by a possible bad SPI assessment. Most of the people were fairly sure that if you are 

convinced that you want to do this, the possibility of a bad SPI assessment won’t be a barrier to 

engaging in such a program. 

“I think if you’re going to do this, you will go for it. I think if you take this seriously, you 

will do just fine” (6) 

“I think that if we were going to decide to do it, it would be a no brainer, we would be 

like: we are going to do it and we are going to make it. I don’t see that as a barrier.” (2) 

 

The view that the company projects are not suited for SPI initiatives (0%) 

Not a single interviewee considered this to be a barrier. Which could indicate that this barrier is not a 

valid entry on this unified list. However, there wasn’t given much explanation given regarding this 

potential barrier. Most people considered their projects to be suited for SPI. 

“I’m pretty convinced that our projects are suited for this.”(6) 

“No, I think every project is essentially suited for SPI.” (5) 

 

Perception that SPI will reduce creativity and flexibility (100%) 

A concern that all the SMEs seem to have is that such a program might reduce the creativity and 

flexibility of its employees or company as a whole. Most of the interviewees didn’t say a lot, but all 

agreed on this perception. 

“Creative people might feel very constrained.”(3) 

“Yes, that is definitely a concern” (1) 

“With the theoretical kind, I’m pretty convinced that is the case” (8) 
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Perception that SPI is incompatible with other frameworks (50%) 

Half of the people responded that they recognized this barrier. Of those that recognized this barrier, two 

of them had this very perception. Both had their doubts about the compatibility of the Agile work 

method, and an SPI program. Another interviewee mentioned that using SCRUM and an SPI program 

together could potentially be a problem, however it should be noted that this persons’ experience in 

SCRUM was limited. Another interviewee directly contradicted this statement, saying that using both 

methods probably wouldn’t be a problem. 

“I do wonder how such a program will map with an Agile process.” (7) 

Although the barrier was only recognized by 50% of the participants, the perception that frameworks 

are not compatible clearly exists. The extent to which this perception actually plays a role in whether or 

not an SPI program is adopted, however, is unclear. 

MISSING UNIFIED CHALLENGES 

After discussing the list the question was asked if the interviewee thought that a challenge or barrier was 

missing from the list. Some of them mentioned that the list contained all possible barriers or challenges 

they themselves had knowledge of, however, a few mentioned that they missed some challenges. 

Lack of tools 

Although the first company didn’t mention this barrier when he was asked, some other anecdotes made 

throughout discussion of the list of barriers hinted at this potential barrier. 

“And it’s a real issue on how to solve this, which is tooling and of course that is never 

available.”(1) 

The interviewee clearly states that he thinks that good tooling needs to be available in order to support 

the documentation efforts of the SPI implementation. 

Interviewee number three also mentions a lack of tooling, however, not the same kind of tools. He argues 

that there appear to be no tools that support the actual implementation itself, streamlining the initiative 

and making it more approachable.  

“Also in my opinion there seems to be a lack of tooling that would help with the 

implementation. Tooling that makes the initiative more approachable and helps to 

streamline the implementation.” (3) 

He also suggested adding a competitive element to this tool in order to increase commitment and 

involvement.  

Although, Lack of tools was part of the exhaustive list of challenges, it didn’t appear directly on the 

unified list. Using this feedback it might be a good idea to add this challenge as a separate challenge on 

the list. 

Unfavourable or negative return on investment 

The 5th company stated that to him, the most important barrier to SPI for smaller companies was effort 

versus reward, so the ROI of the implementation of the program.  

“I think the most important one is effort vs reward, so actually the ROI of the 

implementation of the program.” (5) 

This opinion is shared by the co-founder of the eighth company. He also mentions that ratio of the 

implementation efforts versus the actual benefits is very important.  

“I think the question is more if the ratio is correct. So the ratio of implementation efforts 

versus the actual benefits.”(8) 

There is a barrier in the exhaustive list of challenges that somewhat resembles this barrier, although not 

entirely, which is “Small businesses need to realize payoff quickly”. This challenge does point to the 



  34 

 

fact that smaller businesses are concerned that the potential investment into SPI initiative has to be able 

to produce a certain reward or benefit to the company in a timely manner. 

Other potential missing challenges 

Interviewee one, although not when asked, did refer to the culture of the customers as potentially being 

a barrier during the second part of the interview. It is claimed that it is possible that your own company 

culture is suited for a SPI initiative, however, that the culture of your customers could prove to be very 

different from yours, and could lead to problems should you initiate such a program. 

Company three explained that a potential barrier to SPI implementation could be that the idea of starting 

such a program often never leaves the room, so to speak. Even when people think that it is a good idea 

to do such an initiative, it often doesn’t actually happen. This barrier could be described as there is no 

“champion” or no one within the company (willing) to take on the SPI initiative and take the necessary 

steps to get it off the ground. 

The interviewee of company six mentioned that he sees a potential lack of discipline and time for 

maintaining the SPI initiative. 

Interviewee number eight argues that he sees a challenge in making adaptation to an official program in 

order to make it fit your own organisation. He expects that creating companywide agreement on which 

parts of the program to adopt and which to ignore could prove to be a challenge. 

 

In Table 4-4, the results of this second part are summarized. 

# Unified challenge Number of interviewees that 

recognized the challenge 

% 

4 Too much time involved in SPI adoption 8 100% 

15 Lack of people resources 8 100% 

20 Increased formal procedures and documentation 8 100% 

26 Low level of customer or market push 8 100% 

29 Perception that SPI gets in the way of real work 8 100% 

32 Perception that SPI will reduce creativity and 

flexibility 

8 100% 

12 Lack of knowledge and experience in SPI 7 87.5% 

13 Finding the right time to execute the improvements 6 75% 

18 Lack of SPI awareness 6 75% 

19 Lack of methodology/guidance/mentoring (for 

small business environment) 

6 75% 

3 SPI is perceived as unattainable for SME's 5 62.5% 

22 Not being ready for SPI in terms of organizational 

maturity 

5 62.5% 

27 Company culture not suitable for SPI 5 62.5% 

2 Concerns about moving to a 'one size fits  all' 

methodology 

4 50% 

5 Lack of financial resources 4 50% 

7 Lack of management support and commitment 4 50% 

8 Political strength of the champion / other key 

players 

4 50% 

11 Demotivation (due to increased workload, lack of 

acknowledgement by senior management, etc.) 

4 50% 

24 Lack of sponsorship for SPI 4 50% 

25 SPI perceived as unnecessary /not required 4 50% 

33 Perception that SPI is incompatible with other 

frameworks 

4 50% 

16 Resistance to change 3 37.5% 
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1 No perceived benefits of SPI 2 25% 

6 SPI is considered difficult or complex 2 25% 

9 Lack of internal and external communication 2 25% 

14 Non alignment of goals and strategies with SPI 

program 

2 25% 

17 Negative experience with SPI 2 25% 

21 Lack of project management skills 2 25% 

23 Improper project selection for SPI "pilot" 

introduction 

2 25% 

10 Organizational politics 1 12.5% 

28 Lack of reward system 1 12.5% 

30 Concerns on possible bad SPI assessment 1 12.5% 

31 The view that the company projects are not suited 

for SPI initiatives 

0 0% 

TABLE 4-4 RECOGNITION OF UNIFIED CHALLENGES IN SECOND PART OF THE INTERVIEWS 
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4.3. ANALYSIS AND SUMMARY 

When taking into account all the data and results from the interviews, an overview can be created that 

allows for analysis of the results. This overview can be found in Table 4-5. 

# Unified challenge Part 1 % Part 2 % 

26 Low level of customer or market push 5 62.5% 8 100% 

15 Lack of people resources 3 37.5% 8 100% 

32 Perception that SPI will reduce creativity and 

flexibility 

3 37.5% 8 100% 

4 Too much time involved in SPI adoption 2 25% 8 100% 

20 Increased formal procedures and documentation 2 25% 8 100% 

29 Perception that SPI gets in the way of real work 1 12.5% 8 100% 

12 Lack of knowledge and experience in SPI 1 12.5% 7 87.5% 

18 Lack of SPI awareness 5 62.5% 6 75% 

13 Finding the right time to execute the improvements 1 12.5% 6 75% 

19 Lack of methodology/guidance/mentoring (for small 

business environment) 

0 0% 6 75% 

3 SPI is perceived as unattainable for SME's 2 25% 5 62.5% 

22 Not being ready for SPI in terms of organizational 

maturity 

1 12.5% 5 62.5% 

27 Company culture not suitable for SPI 0 0% 5 62.5% 

25 SPI perceived as unnecessary /not required 5 62.5% 4 50% 

33 Perception that SPI is incompatible with other 

frameworks 

3 37.5% 4 50% 

5 Lack of financial resources 1 12.5% 4 50% 

24 Lack of sponsorship for SPI 1 12.5% 4 50% 

2 Concerns about moving to a 'one size fits  all' 

methodology 

0 0% 4 50% 

7 Lack of management support and commitment  0 0% 4 50% 

8 Political strength of the champion / other key players 0 0% 4 50% 

11 Demotivation (due to increased workload, lack of 

acknowledgement by senior management, etc.) 

0 0% 4 50% 

16 Resistance to change 1 12.5% 3 37.5% 

1 No perceived benefits of SPI 2 25% 2 25% 

6 SPI is considered difficult or complex 1 12.5% 2 25% 

9 Lack of internal and external communication 0 0% 2 25% 

14 Non alignment of goals and strategies with SPI 

program 

0 0% 2 25% 

17 Negative experience with SPI 0 0% 2 25% 

21 Lack of project management skills 0 0% 2 25% 

23 Improper project selection for SPI "pilot" introduction 0 0% 2 25% 

10 Organizational politics 0 0% 1 12.5% 

28 Lack of reward system 0 0% 1 12.5% 

30 Concerns on possible bad SPI assessment  0 0% 1 12.5% 

31 The view that the company projects are not suited for 

SPI initiatives 

0 0% 0 0% 

TABLE 4-5  OVERVIEW OF RECOGNITION OF UNIFIED CHALLENGES IN ALL INTERVIEWS  

When assessing the first part of the interview results, it becomes clear that only 18 out of the 33 

unified challenges were identified. This does not, however, mean that the other 15 barriers are 

automatically discarded as potential barriers. Especially due to the nature of the first part, which 

primarily was orientating in nature, these results are used to support the results of the second part of 

the interview. 
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The second part of the interview showed a wide variety of the number of interviewees recognizing 

individual barriers, while only one of the 33 barriers was not recognized by any of the participants. In 

order to decide whether or not a barrier can be evaluated as being a valid entry on the list of barriers, 

the following criterion was used: 

 If a challenge or barrier on the list has accumulated a frequency percentage of  ≥ 50%, then the 

barrier is regarded as a valid entry for the unified list of challenges for SMEs. 

Multiple researchers have been using a similar approach in assessing whether or not something is 

considered to be a critical success factor or barrier. (Niazi et al., 2010; Rainer & Hall, 2002). A 

frequency percentage of 50% was chosen, and while this limit is commonly chosen (Niazi, 2012), it is 

important to emphasize the rationale behind it. Due to the low number of participants in this research a 

higher frequency percentage could have been chosen to ensure a higher degree of certainty of the 

challenge or barrier being valid. However, this research has also set out to provide a list that would 

provide the most exhaustive overview of challenges regarding SPI for SMEs. This has led to the 

decision to keep the percentage at 50%, as this would struck a good balance between these two central 

objectives.  

The number of barriers that match this criterion based on the results of the second part of the interview 

is 21, which can be found in the part 2 column in Table 4-5. Six barriers of the total have been 

recognized by all respondents and, therefore, can be considered to be the most important challenges or 

barriers to SPI for SMEs. These are; “Lack of knowledge and experience in SPI”, “Too much time 

involved in SPI adoption”, “Lack of people resources”, “Increased formal procedures and 

documentation”, “Low level of customer or market push”, “Perception that SPI gets in the way of real 

work”, “Perception that SPI will reduce creativity and flexibility”. 

In the part 1 column within Table 4-5 the results of the first part of the interviews can be found. It 

becomes clear that the challenges and barriers that are deemed to be valid using the results of the 

second part, closely align with the results of the first part. Especially for the challenges that are higher 

up the list; the top seven challenges from the second part of the interview were all recognized at least 

once during the first part of the interviews. This seemingly close match between the first and second 

part certainly boosts the confidence of the results. Only three of the challenges or barriers that were 

mentioned during part one, are not in the validated list.  

Based on the combination of the results it seems to be that a lack of customer of market push for these 

official SPI initiatives is the overall reason for companies not to engage in them. It has been mentioned 

overwhelmingly throughout the research, in both the first and the second part of the interview, and has 

overall been mentioned most often. It has been stated that customer influence might be smaller with 

larger companies. This might establish that when customer or market push for SPI specific certifications 

or maturity levels rise, SMEs will have to meet this new demand much faster than their larger 

counterparts, which might be able to lean on their larger customer base and ignore this new demand, at 

least for a while.  

Should there be no external push for such a program, this need has to come from internal forces. 

However, as also frequently mentioned during the first part of the interview, many companies, often due 

to already self-assessed high performance, regard SPI efforts, especially in its official form, as being 

unnecessary. This view or opinion further declines the willingness to consider such an official program. 

Barriers such as lack of people resources potentially will be a problem for SMEs as long as they stay 

small. It has been frequently cited by the interviewees that small companies have low to no overhead, 

which prevents smaller companies from overcoming this barrier. It is not clear at what point this barrier 

will dissolve, if at all, as also larger SMEs mentioned this as a barrier. It is possible that the lack of 

people resources is not as big of a challenge in larger companies, so it might be that it is SME specific. 

The low amount of mentions of specific lack of people resources in other research makes it harder to 

make substantial claims regarding this. 

Although the “Lack of SPI awareness” also has a high degree of recognition among both parts of the 

interview, it can be argued that not knowing what SPI is at first glance would not automatically mean 
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that it performs as an actual challenge or barrier. It is reasonable to assume that businesses that are aware 

that they need to enhance their processes will look in the literature for guidance and eventually find 

these programs.  

Whether or not the perception that SPI is in conflict with other frameworks is actually true, this 

perception certainly existed among Agile practitioners that participated within this research. It is 

believed that in order to convince these companies to even consider SPI, both methods have to be proven 

to not be mutually exclusive.  

The challenges and barriers that were found during the research, but were not in the unified list can 

largely be found in the exhaustive list of challenges, although some ambiguousness exists as to the exact 

meaning of challenges described in the literature and to what extent it matches the one found in this 

study. However, it is decided that it can be assumed that these are not new challenges or barriers. It 

could, however, be argued that during the creation of the unified list of challenges some barriers within 

the exhaustive list of challenges should have been included separately or differently altogether. 

Especially the challenges that have been mentioned more than once, such as “Lack of tools”, 

“Unfavourable or negative ROI”, and “Lack of support (of people on the work floor)”.  
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5. DISCUSSION 
The core principles of SPI in general are recognized by many. This adds to the view that SMEs are very 

much interested in increasing their software quality by improving their software processes, and maybe 

even using official programs as a reference point, however it seems they are not tempted to engage in 

an official program. This research has set out to create an exhaustive list of challenges regarding SPI for 

SMEs and validate these findings using interviews with actual software SMEs.  

Results that were found during this research suggest that the unified list of challenges that was presented 

in this research may have lacked several challenges. There is a conjecture with the researcher that these 

challenges could prove to be valued additions to the list, as some of them were mentioned several times. 

It is however not clear if these challenged would also prove to be valid additions, as their occurrences 

were limited. 

Regarding the results on the barriers and challenges, this study suggests that a combination of a serious 

lack of customer or market push, and a relatively low perception of need for an SPI program, will 

probably already prevent many SMEs from coming in contact with SPI programs in the first place. Other 

factors, such as time constraints, and a lack of people resources are also seen as significant barriers to 

SPI for SMEs, which will enforce the image of SPI programs only being realistic for (larger) companies 

with deep pockets. The increased formal procedures and documentation and the perception that such a 

program will impede a companies’ creativity and flexibility, might interfere with the core benefits of 

being a small company. Furthermore, there are challenges such as the lack of knowledge and experience 

in SPI, and the “perception that SPI gets in the way of the real work” that can disrupt the SPI initiative 

when it does get initiated. 

The full list of identified valid challenges can be found in Table 4-5. 

It appears that the findings in this study supports the outcomes of the earlier research done by Clarke 

and O’Conner (2013) in which it is suggested that SMEs largely perform SPI in an informal way, also 

suggesting that this might be the only way for SMEs to afford SPI initiatives. In this study, none of the 

interviewed SMEs seemed to be interested in engaging in a formal SPI program, while seeing the added 

value of software process improvement itself. 

Barriers found during the literature study by Kouzari et al. (2015) have some similarities with the 

findings of this study. This study also includes two of the barriers found in this study, however were not 

in the unified list. The barrier “Lack of support” and “Return on investment” closely resemble the “lack 

of support (of people on the work floor)”, and “Unfavourable or negative ROI” challenges that were 

found during our study, however were missing in our unified list of challenges.  

Earlier research, such as performed by Niazi et al. (2004), has created a list of barriers that certainly has 

some overlap with the findings of this study. However, some of those findings did not show up here. 

“Negative or bad experiences” was not found to be significant in this study, although this is easily 

contributable to the lack of any actual hands on experience with SPI by most interviewees. Furthermore, 

organizational politics was mentioned in Niazi’s research, however, was not found to be significant in 

this study. As mentioned previously, there is reason to suspect that this challenge or barrier is more 

applicable to larger firms instead of SMEs. 

In other research performed by Niazi (2012), the implementation risks of SPI was closely examined by 

interviewing practitioners, although the research is not SME specific, it does include SME specific 

results. The barriers that were most often mentioned by practitioners of SMEs were; “Lack of support”, 

“Organisational politics”, “Lack of defined SPI implementation methodology” and “Paperwork 

required/ formal procedures”, “Lack or resources”, “inexperienced staff”. Although some of these 

findings certainly correspond with the findings from this study, there are some serious deviations. This 

could be due to the experience with SPI implementation by the practitioners interviewed in Niazi’s 

research. 

The results show that there seems to be some overlap in general SPI challenges, and challenges specific 

to SMEs. However, it does seem this overlap is limited. According to this research, some challenges 

appear to be of lesser importance, while others seem to be more valid for SMEs. It was also clear that 
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popular SPI programs such as CMMI were hardly recognized. Some participants did recognize the 

maturity nature of the model, or had heard of SPI program in general, however, specific programs for 

SPI was only known to one of the interviewees. It is possible that the location of the research influenced 

these results, or that smaller companies are, generally speaking, not as up to date on with the existing 

literature. However, as mentioned before, the possible impact that this apparent lack of awareness 

actually has on not adopting such a program, remains unclear.  
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6. CONCLUSIONS 
In this study the literature was searches for potential barriers or challenges for SPI implementation in 

SMEs. The literature was searched using the SLR technique, which led to an exhaustive list of 

challenges. This list was then unified in order to make the list useable for the next step in the research. 

The unified list was then validated by interviewing eight software SMEs situated in The Netherlands. 

The first research question involves the potential challenges reported in the literature for SMEs towards 

Software Process Improvement. 

Answering this question has led to the creation of the exhaustive list of challenges that can be found in 

the Appendix I. This list was the eventual output of the SLR. This output contains an entire list of 

potential barriers or challenges for SPI implementation for SMEs. 

The second research question concerns transforming the exhaustive list into a meaningful list of barriers 

and challenges that can be useful for further research. 

The exhaustive list of challenges was too extensive to be useful for further research. By unifying these 

challenges, the list was downsized with minimal information loss. This unified list is presented in Table 

4-1. 

The final research question involves investigating the extent to which the current known challenges from 

the literature match the real-life experiences of software developing SMEs. 

In order to answer this research question, interviews were held with software SMEs from various 

domains in The Netherlands. This resulted in a validated list of challenges, based on the frequency in 

which the barriers were identified, using a frequency percentage cut-off point of 50%. Additionally, 

results from the first part of the interview were used as additional input to further validate the findings. 

This list can be found in Table 4-5. 

 

6.1. LIMITATIONS AND FUTURE RESEARCH 

In this sub-section the limitations of the research are discussed. Issues with the external validity of this 

research are certainly a concern. The sample of companies interviewed was not a random sample, was 

relatively small, and lacked larger SMEs (over 100 employees), furthermore all companies were located 

in The Netherlands. This certainly may have influenced the results, which impacts the possible 

generalization beyond the scope of this research.  

Another concern was that most of the respondents had no, to very little experience with actual SPI 

implementations. However, several companies were involved with ISO certifications, which, although, 

are not necessarily the same, could prove to be a decent substitute for SPI programs. In addition, the list 

also includes several barriers or challenges that influence a company’s decision whether or not to engage 

in an SPI program in the first place, which would nullify the needed experience in actual SPI 

implementation in order to evaluate their correctness. This would mean that there is lower validity for 

barriers or challenges that might occur during an implementation, however a much higher validity when 

assessing barriers or challenges that prevent a company from engaging in SPI in the first place.  

The construct validity up until the exhaustive list of challenges had a high confidence, as the constructs 

were extracted from a very large body of research, however the unification process might have decreased 

it due to creating new descriptions for several barriers. Although, not the case for all barriers and 

challenges, it is still a factor that needs to be taken into account. 

The face validity of the unified list of challenges appears to be of acceptable level, as just a few missing 

barriers or challenges were adduced. Also the fact that there was only one researcher actively involved 

during the entire process might have introduced some researcher bias. 

In future research a more random selection and a higher number of similar SMEs should be interviewed 

using the unified list of challenges to ensure better internal reliability. To improve the generalization 

power of the research, the research should be repeated in other countries and should preferably also 

include larger SMEs and people with more hands-on experience with SPI. Furthermore, missing barriers 
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or challenges should be added to the list of unified challenges to see if these appear to be valid. 

Furthermore, in this study it has become clear that there is a certain lack of SPI awareness among SMEs, 

combined with the reasonably high recognition of this as a barrier, future research might want to focus 

on finding ways to increase this awareness and increase SPI initiatives among SMEs in the process. 

Another aspect of this same issue would be to find out to what extent the awareness and experience in 

SPI has on the outcomes of the barrier recognition. And finally, to what extent the existence of SPI 

programs that are tuned to SMEs, might change practitioner’s attitudes towards official SPI programs. 

Researchers in the field of SPI can consider this study as a source for an extensive overview of the 

potential challenges and barriers to SPI for SMEs. Furthermore, it provides additional empirical 

validation of these challenges. 

Practitioners in the field could use the findings of this research to accurately broaden their scope of 

possible barriers or challenges specifically for SMEs. It could prove to be valuable to them to know, for 

example what perceptions regarding SPI are common among non-practitioners, in order to accurately 

address them before starting implementation. Furthermore, should a SME decide to start an SPI 

implementation, potential challenges or other barriers are known beforehand, which makes taking early 

precautions possible.  

Practitioners that want to actively promote SPI and want to increase the adoption rate of official SPI 

programs such as CMMI within SMEs, should actively and accurately try and address the current 

barriers, challenges, or perceptions that SMEs have regarding SPI. This can be done by either making 

adjustments to current SPI models to make them fit the organisation, or by removing outdated or wrong 

perceptions regarding them, which will increase SMEs willingness and confidence in being able to 

implement an official SPI program. 
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8. APPENDIX 

I. EXHAUSTIVE LIST OF CHALLENGES 

 
Number Challenge 

1 Resource hungry 

2 No immediate benefits 

3 Risk of adding complexity 

4 Concerns about moving to a 'one size fits  all' methodology 

5 Uncertain about relevance of CMMI for SMEs 

6 Time consuming 

7 Lack of resources 

8 Fear making SPI changes and having to deal with lengthy learning curves 

9 Too costly 

10 Cumbersome 

11 Combining flexibility and control without impeding a small company’s innovative 
nature. 

12 Finding the resources and assigning responsibility for process improvement, because of 
limited resources. 

13 Not required in their process development 

14 Lack of resources to adopt it 

15 Lack of Support 

16 Difficulty in understanding the standard 

17 Top management support 

18 Lack of client involvement 

19 Lack of communication 

20 Organizations culture 

21 Lack of a (fair) reward system 

22 Lack of training 

23 Limited resources 

24 Authorized assessor needed 

25 Business objectives alignment 

26 Business motivation / goals for doing the SPI project and how well these are linked 

27 Lack of personal resources 

28 Resistance to change 

29 Knowledge and prior experiences 

30 Current norms / structural barriers and how these act to constrain the change 

31 Political strength of the champion / other key players 

32 Financial restrictions 

33 Inexperienced Staff 

34 Lack of SPI Awareness 

35 Lack of defined SPI implementation methodology 

36 Lack of project management 

37 Lack of sponsorship 

38 Negative/Bad experience 

39 Organizational Politics 

40 Paperwork required/formal procedures 

41 SPI gets in the way of real work 

42 Time Pressure 
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43 Too much effort involved in SPI adoption 

44 Lack of tools 

45 Human resource constraints 

46 People (Responsibilities, roles, rewards, Staff turnover, Skills, experience, Training etc.) 

47 Tools (SPI) / technology (productivity, work pressure etc.) 

48 Documentation 

49 Lack of internal and external communication 

50 Requirement problems within the Software Development Lifecycle 

51 Budget/estimates 

52 Change resistance 

53 Demotivation due to achieving the SPI level without comprehension about the benefits. 

54 Feeling of obligation related to SPI activities 

55 Lack of reward system 

56 lack of acknowledgement by senior management 

57 Learning of SPI concepts 

58 Cultural change 

59 Work stress due to pressure of deadline for SPI evaluation 

60 Lack of mentoring 

61 Readiness for SPI 

62 Managerial absence and lack of commitment 

63 Management not wanting to divert resources to SPI process 

64 Finding the right time to execute the improvements (sponsorship) 

65 Communication problems 

66 Not taking responsibility for improvements 

67 Company culture 

68 Non alignment of goals and strategies with SPI program 

69 No formal authority over the targets of influence, while dependent on those very 
targets of influence to successfully implement the new project management practices 
and standards 

70 Suffered reputational damage due to the historical memory of the failure of prior 
company initiatives aimed at implementing new methods 

71 Reluctant and weak top-management support 

72 Limitation on time available 

73 Lack of experience 

74 Documentation load 

75 Unsynchronized means of communication 

76 Improper project selection 

77 High cost 

78 Over-complex and dogmatic process 

79 lack of enough budget to invest in process improvement 

80 high dependence on external budget and support to implement SPI 

81 lack of necessary knowledge and skills to implement SPI 

82 lack of initiative to implement SPI 

83 lack of experience in the implementation of SPI 

84 standards are not required 

85 Standard are difficult and bureaucratic 

86 no adequate guidance for use in SME's 

87 Too time consuming 

88 Workload 

89 Lack of management direction/commitment 
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90 Lack of standards 

91 Large-scale programmes 

92 Project manager’s lack of technical knowledge 

93 Organizations perceive the implementation of software engineering practices contained 
in models and standards as unnecessary 

94 Organizations do not match their reality with the use of models and standards 

95 lack of knowledge and skills needed to implement SPI 

96 lack of knowledge or a guide of how to implement improvements 

97 Standards are bureaucratic 

98 costs 

99 Bad reputation when getting bad assessment 

100 Only meant for high risk projects 

101 Difficult employee profile to maintain quality standards 

102 Limited management motivation for SPI standards due to limited software quality 
engineers 

103 ROI and payback period not clearly understood 

104 Lack of proper technical education/knowledge of the owners/people in management 

105 Turf guarding 

106 Discouragement and cynicism from previous experience 

107 feeling that process improvement gets in the way of their “real” work 

108 Appraisals’ recommendations were too ambitious 

109 Guidance, mentoring, and assistance in implementing the improvements 

110 Organization considers itself too small for SPI 

111 No time 

112 Already know gaps 

113 not applicable to our projects 

114 No clear benefits 

115 Potential benefits not wanted 

116 No customer demands 

117 Impressions of CMMI and Scrum compatibility 

118 Personnel Resources 

119 Time constraints 

120 Lack of Process Standards 

121 Negative/bad experience 

122 Paperwork required 

123 Lack of awareness 

124 Lack of formal methodology 

125 Resource constraints 

126 Inertia 

127 Negative previous experiences 

128 lack of overall support 

129 lack of direct evidence showing the benefits of SPI 

130 lack of SPI management skills 

131 working with inexperienced staff 

132 staff turnover 

133 Demotivation due to imposition of SPI without prior consultation 

134 inadequate communication 

135 Increase documentation 

136 Bureaucracy 

137 Negative impact on creativity and flexibility 
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138 Lack of project management skills 

139 Affordability of process improvement 

140 Small businesses need to realize payoff quickly 

141 No staff dedicated solely to SPI implementation 

142 minimal structure to leverage from in small companies 

143 The customer rules 

144 If a quality system is either not already in place or is not well-functioning, process 
definition efforts are much more challenging 

145 CMMI is generally perceived as intimidating, both in size and scope 

146 standards are difficult to meet 

147 Insufficient guidance is provided for use in a small business environment. 

148 process improvement resources have to be committed 

149 costs of trying to fully apply the CMM to micro teams would be far too high 

150 Low level of maturity 

151 Accomplishing cultural change 

152 Knowledge creation was limited to internal rather than incorporating customers’ 
knowledge about products or services into the new process 

153 Too much time involved in SPI adoption 

154 Focus on process quality rather than product quality 

155 Management commitment 

156 Too much costs involved in SPI adoption 

157 There are perceived difficulties in implementing a new process that everyone can 
understand and follow clearly 

158 Low level of customer or market requirement 

159 Lengthy and difficult procedures 

160 Priority of VSE are more towards quality product and delivery time rather than quality 
process 

161 CMM flaws 

162 Costly implementation 

163 Corporate culture not suitable for SPI 

164 Lack of customer support for SPI 

165 Lack of company resources 

166 Lack of management commitment 

167 CMM not suitable for available projects 

168 unattainable requirements of SPI program for small companies 

169 Lack of organizational resources 

 

II. LIST OF SOURCES 

1. Two case studies on small enterprise motivation and readiness for CMMI 

2. Software process improvement adoption and benefits in Canadian and English-speaking 

Caribbean software development firms 

3. A case study of software process improvement in a Chinese small company 

4. Software development practices and problems in Malaysian small and medium software 

enterprises: A pilot study 

5. A software capability maturity adoption model for small and medium enterprises in developing 

countries 

6. PAM-SMEs: process assessment method for small to medium enterprises 

7. Organizational factors shaping software process improvement in small-medium sized software 

teams: A multi-case analysis 
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8. Challenges and opportunities in the software process improvement in Small and Medium 

Enterprises: A field study 

9. Software Process Improvement barriers: A cross-cultural comparison 

10. An exploratory study of software process improvement implementation risks 

11. Software process improvement problems in twelve software companies: An empirical analysis 

12. CIP-UQIM: A unified model for quality improvement in software SME's based on CMMI level 

2 and 3 

13. The influence of human aspects on software process improvement: Qualitative research findings 

and comparison to previous studies 

14. Process improvement for small firms: An evaluation of the RAPID assessment-based method 

15. GQM+ strategies and IDEAL: A combination of approaches to achieve continuous SPI: An 

experience report in a large multi-industry state-owned company 

16. Using organizational influence processes to overcome is implementation barriers: Lessons from 

a longitudinal case study of SPI implementation 

17. Factors influencing the adoption of ISO/IEC 29110 in Thai Government projects: A case study 

18. A Survey of CMM/CMMI Implementation in China 

19. Software Process Improvement from a Human Perspective 

20. A Software Engineering Lifecycle Standard for Very Small Enterprises 

21. De-motivators of Software Process Improvement: An Analysis of Vietnamese Practitioners’ 

Views 

22. Covering the Human Perspective in Software Process Improvement 

23. Self-assessment Model and Review Technique for SPICE: SMART SPICE 

24. A discussion on assuring software quality in small and medium software enterprises: an 

empirical investigation 

25. After the Appraisal - A Systematic survey of process improvement, its benefits, and factors that 

influence success 

26. An exploratory study of why organizations do not adopt CMMI 

27. Challenges Faced While Simultaneously Implementing CMMI and Scrum 

28. Critical barriers for software process improvement implementation: An empirical study  

29. De-motivators for software process improvement: an analysis of practitioners  views 

30. Ignoring “best practice”: Why Irish software SMEs are rejecting CMMI and ISO 9000 

31. Implementing Software Process Improvement: Two Cases of Technology Transfer 

32. Is CMMI Useful and Usable in Small Settings? One Example 

33. Software Process Improvement for Small and Medium Enterprises: Techniques and Case 

Studies 

34. Software Process Improvement Implementation: Avoiding Critical Barriers 

35. Software Process Improvement in Small Organizations: A Case Study 

36. SPI in a Very Small Team: a Case with CMM 

37. Understanding the effectiveness of Capability Maturity Model Integration by examining the 

knowledge management of software development processes 

38. Understanding the gap between software process practices and actual practice in very small 

companies 

39. Understanding the Perception of Very Small Software Companies towards the Adoption of 

Process Standards 

40. What Small Businesses and Small Organizations Say About the CMM 
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III. SOURCES OF THE CHALLENGES 

 

PaperID ChallengeID 

1 1, 2, 3, 4, 5 

2 6, 7, 8, 9, 10 

3 11, 12 

4 6, 13, 14, 15,16 

5 17, 18, 19, 20, 21, 22 

6 23, 24, 25 

7 26, 27, 28, 29, 30, 31, 169 

8 32, 45 

9 7, 15, 19, 22, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 

10 7, 15, 22, 33, 34, 35, 39, 40, 41, 42, 44 

11 46, 47, 48, 49, 50, 51 

12 52 

13 53, 54, 55, 56, 57, 58, 59 

14 60, 61 

15 62, 63, 64, 65, 66, 67, 68 

16 69, 70, 71 

17 72, 73, 74, 75, 76 

18 77, 78 

19 79, 80, 81, 82, 83 

20 7, 15, 84, 85, 86, 87 

21 7, 33, 88, 89, 90, 91, 92 

22 79, 80, 83, 93, 94, 95, 96 

23 98, 99, 100 

24 101, 102, 103, 104 

25 39, 105, 106, 107, 108, 109 

26 9, 110, 111, 112, 113, 114, 115, 116 

27 28, 117, 118, 119, 120 

28 7, 15, 19, 22, 33, 36, 37, 39, 41, 42, 44, 121, 122, 123, 124 

29 125, 126, 127, 128, 129, 130, 131, 132, 133, 134 

30 135, 136, 137 

31 7, 15, 33, 37, 126, 138 

32 139, 140, 141, 142, 143, 144, 145 

33 7, 84, 97, 146, 147 

34 7, 15, 33, 34, 35, 39,42 

35 148 

36 149, 150, 151 

37 152, 154, 155 

38 28, 43, 153, 156, 157 

39 7, 158, 159, 160 

40 161, 162, 163, 164, 165, 166, 167, 168 
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IV. TRANSCRIPTS INTERVIEWS 

COMPANY 1 

The first company is a software developing company in the south of The Netherlands, one of its main 

products is creating a sales engine for various companies, mostly in the telecom sector.  It has 

approximately 75 employees. The person being interviewed is a lead developer, which has been working 

at the same company for little over two and a half years. The company recently split up from the main 

company and is now operating separately.  

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO 15504 (SPICE)? 

We are currently busy with an ISO standard. It is the ISO related to data security. We had it previously, 

but since we split up from the main company we have to get it independently. It’s still valid, but it will 

expire after a certain time. 

Explanation about SPI 

Is your current company actively engaged in SPI? 

We do not have such a program for software development and the reason for that is pretty simple. 

Software development is so flexible and dynamic and I don’t think that a certification will, its basic 

principles are good of course, but often they want to go way to deep. It is often dependent on the 

customer, customers are often very strict with some things and others are not. Sometimes it needs to be 

done in a very ad hoc manner, so you might have your processes very strict according to such a standard. 

And sure, you could say to the customer I have to follow my process, but that customer will just say that 

they don’t care about your process. Our customers want us to follow the security guidelines, so we need 

to get that security certification. Apart from that, the customer doesn’t care.  And if you look a bit closer 

you can see that many of these processes are already implemented. Maybe not all of processes from 

level 2 or level 3, but certainly a couple of them. Which is obviously, or else you wouldn’t be able to 

serve your customer. At this point we are trying to manage it all a bit more. However, we are still a start-

up, we haven’t been for more than a year, so it’s allowed I think. We are also actively trying to improve 

our support processes, the ITIL processes that is. Also to look into and document what the state of our 

processes is.  

Do you think the company you work at now could benefit from SPI implementation?  

Of course, such a program is always a good thing. It makes you work in a certain way and I think that 

the way of working often is the most important thing. It doesn’t matter if you have an official 

certification, as long as your way of working is good, I think it can work just fine. Standards like ISO 

do of course always push you in a certain direction, however as a company you’re often too small, you 

need people for something like this, and those people have to be able to do this and need to have the 

time to do it. If you’re small that is often very hard to achieve. But these processes are there for a reason 

of course, people have been thinking really hard on how to shape something like this. 

 

Does the company you work at have any plans to engage in a SPI program such as CMMI or ISO 

in the future? 

No not yet, there is no plan for certification as of today. Our focus at this moment is getting the essential 

certification. The things we are actively doing is security, and also a lot of data security, we deal with a 

lot of personal data and those companies are very vigilant when it comes to such issues. We have 

guidelines containing how one should be dealing with personal data. Can you prove to me that this 

information has been deleted and how are you distributing this data, purely because this is confidential 

information. You have to be able to prove how you deal with this data and what your processes are to 

deal with this. Who has access to what, who has access to passwords and who is able to do this? It’s 

probably not very different with CMMI. What are your development processes like and how do you 

deal with issues. I think in the end these things are very similar. 
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Do you see any barriers or obstacles to successful implementation of SPI in your company? 

Obstacles are that programs such as ISO often are very strict, they say exactly how it has to be and 

something like that should fit within the company, within the culture of the company. It is very hard for 

a company to make a 180 turn for that one specific certification. Because, you might have a wish here 

and another wish over there and are you able to combine those two. That is often a downside to 

standardisation. There are so many standardisations that if you were to combine all of them it won’t fit. 

They are in conflict with each other and you have to find a common ground, but in that case do you still 

meet the requirements for the certification?  This is about development processes, however, a 

development team also has wishes/demands. I could put up an huge process, which makes it all much 

more bureaucratic than when you don’t have an official process, but the team has to accept that and be 

able to work like that, because if my development team will need twice as much time due to 

administration, well I can tell you that they will stop doing those extra things pretty fast. From the 

development perspective I am very straight forward, we have a development process and this process 

satisfies our needs, should this not have been the case we would have already changed it. Because we 

are responsible for these processes ourselves. I’m very straightforward, if it’s not clearly enough 

specified I just throw it back with the remark that it’s specifications are not clear enough and therefore 

I cannot built it. Those management processes that lead to such a specification need to put clearly on 

paper, however they are none of my concern, I just say it’s not good and say they need to fix it. However, 

those processes are of course very important, because when something escalates I’m also involved. 

Where did it go wrong? A clear process that has documented the knowledge, and the registration of 

everything surely helps with avoiding running into problems in the first place. Our business analysists 

discuss the requirements with the customer and create a document, what are the differences, of what has 

to be functionally delivered and what will be the impact? Such things have to be registered, what will 

be impacted when you change this and this? A couple of months ago a capability wheel was created, all 

the capabilities are plotted in a wheel and have been mapped to functional areas. If they want to change 

anything during sales, it is become very easy to pinpoint what the impact will be when you change 

something. So when a customer wants a change, someone is able to say with confidence that it will 

impact these areas. So processes that are mentioned in such a program are going to help you with that 

sort of stuff. I think if you were to implement such a program and got certified you would be done with 

this fairly quickly. It reduces stress due to making everything more transparent.  

You can say, you want to change something, but I have no idea what might happen. A certain technician 

will be able to tell you, since they have been working with it extensively, however, someone that talks 

with the customer on a functional level has to be able to say to the customer “well might have a 

considerable impact”, however that is not possible, cause he or she doesn’t know. Because it is not 

written down.  

Do you personally see value in engaging in SPI programs, such as CMMI or ISO? 

I think it can always be a good idea, besides the fact that you have a good SPI program, you can also 

say to your customers that you’re SPI certified. Some might say that your processes aren’t any good, 

but you can say “I’m certified, so is there something wrong with my processes, or is it that your 

expectations of our processes are incorrect?” This obviously plays a part because customers often want 

to determine what happens. They want this, they want that. 

Do you feel that if you were to have good quality processes that the quality of your software would 

increase? 

Definitely. When business analysts are translating the customer requirements into what has to be done, 

exactly that process is crucial. Because, if it eventually comes to the development, we built it and later 

on it is determined that is not good, and it has to be changed again, that definitely does not improve your 

software. That’s why these processes are very important. It’s very easy to say that you need to change 

something, however, if you have turn 180 degrees again after that, it affects the code. It becomes a mess, 

the code becomes a mess, and you get more bugs. These things are automatically reflected in your 

software quality. Garbage in, garbage out. 

Have you ever directly been involved in a SPI program in another company? 



  54 

 

I worked at a company that tried something similar, however that was a semi government institution. 

They had to, or wanted to, or that just sounded hip, however they can’t do such a thing. They are talking 

and having meetings all the time, instead of actually doing anything. That’s typical of a government 

type business, they can’t pull off something like that.  

What barriers did they face? 

You got told from higher up, like we need to do this, however you really have to want it and to be able 

to do it. If everyone on the work floor does not want to, and does not see the added value, than it’s no 

use. People have to see the added value. Configuration management for example, you have to want to 

know what your capabilities are. Project planning, how are you going to do that? You first have to agree 

with your team that what you are doing now, is not the way to go. Requirements management, if no one 

is doing anything with requirements and people just put some things on paper and that’s it. Well, then 

you won’t find anyone willing to write down those requirements. And then I haven’t even been talking 

about the defined phase. 

Discussing the list of barriers 

1. No, this one is not applicable. 

2. Yes, of course “concern for one size fits all”. You see we have customers in The Netherlands 

and in Germany. However, if we were to expand to customers in Asia, does that certification 

and the way of working that belongs to that, coincide with the culture over there? Because if 

the company culture is different, and I have my program and my way of working, and the 

customer says I work like this and I want you to work like this, then I’m not saying I won’t 

work for you. If an assignment for 5 million would appear I wouldn’t say, sorry but our 

processes don’t match “I not going to accept the work”, you can’t do that. 

3. Yes, I think for smaller companies, it’s too abstract. I think for certification, a lighter version 

is needed for smaller companies. This could make sure that you at least have the basic 

processes to start with. Instead of having to do the entire program at once. I don’t think that is 

feasible. If you would just pick a couple that are essential, you would have the basic 

principles, maybe just not very elaborate. I think that even as a smaller company you would 

like to have all these processes, however some of these, such as supplier agreement, those 

often involve legal stuff, and how do you cope with these things if you’re an SME? It often is 

way less procedural and it still works. You could still put it all on paper, but that doesn’t 

happen, is it then necessary to do it? For a small company? 

4. Yes, of course 

5. No, I do not recognize that, at a certain point you have to make a choice, time and money are 

closely related, that is certainly true, but I don’t see how finances should be a reason not to do 

it. I think time is much more important. 

6. This one is hard, it depends on the size of a company. I think it can be considered large and 

complex for a small company, I think a larger company should be able to do this. In a small 

company you can have the most beautiful processes, however if they are not used, why do you 

have a process? If you’re a smaller company, for example with Supplier Agreement, and you 

have 1 or maybe you don’t even have a supplier, than it’s no use to have a process. A larger 

company has more throughput, which makes it much better maintainable. So, yes. 

7. No. I clearly have management support, however I’m not sure if this a SPI thing. We have 

been very active in setting up processes. So a start has been made to get these processes to a 

higher level. This could lead to a certification in the future, besides that the management that 

want it, there is also a need from people at the work floor. 

8. No, we don’t have problems with this 

9. No. 

10. Hmm, so I’m with this initiative, I’m against it? No, not really. I think everyone sees the 

advantages of such a program. I think it’s more when are we going to do it? Obviously we’re 
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focussing on other certifications at this point, so the organisation sees we need these things. It 

is also a demand from the customer. 

11. Yes, I do recognize that. You have to document a lot, you get more bureaucracy and that is not 

something you want. 

12. Yes, I do recognize this, because clearly it is lacking. Because, I think if people here would 

have more experience with this, that they would say something like “maybe we should also do 

this”. 

13. Yes, especially since customers are often the direct cause for what happens in a company. 

14. Yes, it can be very tricky though. Because the strategy of the company is to get everything on 

paper. To get things like those capability wheels and requirements, and processes and all on 

paper. We are doing that, but in what kind of pace do you want to do that? If often conflicts 

with deliverables, so it comes in conflict with the people on the floor. Often there are different 

priorities. So yes. 

15. Yes, of course 

16.  No, we don’t have that. There is no legacy, we just started a year ago. So we don’t have 

anything that is old. 

17. No, I do not recognize that. 

18. Yes, I think that would be a barrier. 

19. Well, I don’t think we have anyone here that is really familiar with the methodology and 

knows exactly which way to go. However, with other methods, there’s always that moment 

where you think: “huh”? But you always figure it out. So no. 

20. Certainly, I think you will hear that everywhere. And it’s a real issue on how to solve this, 

which is tooling and of course that is never available. How will you support this, and how are 

you going to save it? Where are you going to save it and document it, and how are you going 

to do this efficiently? Because you can do configuration management, but how are you going 

to do this? And where will you keep it? And is there a piece of software that helps me to do 

this efficiently and is able to connect all of this. It’s easy to say that you have requirements, 

configuration management, but how is this going to fit together? 

21. No. 

22. Yes, I think if you’re just a year old as a company, you’re not mature enough. I think your first 

priority is keeping it together. If eventually, you’re company is running smooth, such a thing 

is much easier to do. 

23. No 

24. No, since this is still a start-up or small company the management is very approachable. They 

are much like, if you think this is a good idea, give a good reason and then let’s go. 

25. No, I do not recognize this. Certainly due to our major customers.  

26. We certainly experience customer push, especially from our enterprise customers, just not for 

this specific certification. 

27. Our culture is certainly suitable for it, although if I were to set up a process which is not going 

to be used, than it’s not really useful to do so. However, our culture and the customer culture 

can be very different from each other. How do you deal with this? A company is always 

influenced by its customers and especially for software enterprises. If you sell something it’s 

not really a factor, but if you make custom software for a customer, then the customer 

definitely has something to say. You’ll have to see if it can be more widely used. 

28. No, not really. It’s possible someone takes credit for someone else’s hard work, but I don’t see 

a problem with this.  

29. Yes, definitely one of the biggest. 

30. No, that doesn’t matter. No one will see it. It’s something you do yourself. Maybe you will 

just try again at a later time. 

31. No, I don’t think so. 

32. Yes, that is definitely a concern. 
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33. No, not really. 

Are there any barriers missing? 

No, not really. 

 

# Challenge Yes=1 /No=0 

1 No perceived benefits of SPI 0 

2 Concerns about moving to a 'one size fits  all' methodology 1 

3 SPI is perceived as unattainable for SME's 1 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 0 

6 SPI is considered difficult or complex 1 

7 Lack of management support and commitment  0 

8 Political strength of the champion / other key players 0 

9 Lack of internal and external communication 0 

10 Organizational politics 0 

11 Demotivation (due to increased workload, lack of acknowledgement by senior 

management, etc.) 

1 

12 Lack of knowledge and experience in SPI 1 

13 Finding the right time to execute the improvements 1 

14 Non alignment of goals and strategies with SPI program 1 

15 Lack of people resources 1 

16 Resistance to change 0 

17 Negative experience with SPI 0 

18 Lack of SPI awareness 1 

19 Lack of methodology/guidance/mentoring (for small business environment) 0 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 0 

22 Not being ready for SPI in terms of organizational maturity 1 

23 Improper project selection for SPI "pilot" introduction 0 

24 Lack of sponsorship for SPI 0 

25 SPI perceived as unnecessary /not required 0 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 0 

28 Lack of reward system 0 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  0 

31 The view that the company projects are not suited for SPI initiatives 0 

32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 0 
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COMPANY 2 

The person being interviewed has been working at the company for almost 7 or 8 years and is Product 

manager and business consultant within the enterprise. The company is located in the centre of The 

Netherlands and creates software for the customer service business. The company has approximately 25 

employees.  

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO 15504? 

No I’m not. I’m familiar with some ISO standards though.  

Explanation about SPI 

Is your current company actively engaged in SPI? 

We are not actively engaged in SPI, but when I take a look at the list with the maturity levels I think that 

we would meet the requirements for level 2. Also when I take a look at these processes I do recognize 

how we do things here. We define requirements for new features, we have a thorough way of planning 

for new versions of our software. We do this using stable versions and intermediate releases. We have 

set release moments towards our customers. We also perform some configuration management. 

However, we are not actively trying to implement such a program.  

Do you think your company could benefit from implementing such an SPI program? 

I think parts of such a program has added value. I already said, we do parts of this. You see, to make 

good quality software, you need a good planning, you have to look for improvements. You have to look 

to the market. What does the market want? All of this has to reflect what you do with your software. 

There are a lot of wishes, if you take a look at IT businesses you see that backlogs are filling up all the 

time. So, you need to make choices, and in order to make good choices, you have to match all the 

processes within your environment and your internal organisation. So how much resources do I have, 

what are the requirements, what benefits does this bring my customer? This set of processes fits that.  

However, I don’t think this way of working should be a goal in itself. I do think this can help you, by 

giving you tools for guiding your development process. Look, such a program also most likely contains 

some overhead. In that case, it is only an option to implement such a program if it would mean that our 

software becomes more attractive to our potential customers, or that we would conform to a certain 

market standard. From that viewpoint I do see added value. However, this is not something we face at 

this moment in time.  

Is this the only reason you would consider this? 

I think certain parts of the program are certainly useful, and were already doing a lot of these things. I 

think the program in it’s entirely could also prove to have added value, however this comes with a cost 

and that’s something you need to consider. What does it add to your current internal processes? And on 

the other hand we don’t have any customers that are demanding these things. 

Does the company you work at have any plans to engage in a SPI program such as CMMI or ISO 

in the future? 

Well, some ISO certification has been mentioned before within the company, however, it hasn’t been 

proven to be useful enough to be implemented. Well, if you look at the selling of software part, it’s 

much a better choice to be Microsoft certified, in contrast to such a certification, because that’s 

commercially much more interesting. It is more known. Should you decide to get a certification purely 

to improve your software development processes, I think CMMI is a better choice than ISO. To what 

extent you want to get certified, I think you really have look closely what is best for you. Certification, 

actually getting officially certified, means you want to get things verifiable. You want to get some 

commercial gain from it. So I can see you would want to get such a certification if the market demands 

this. However, we do not see this demand with our customers. I’ve seen this requirement occasionally 

with requests from government institution. However, it is not a qualifier. An ISO for software 

development has been proposed earlier, however looking at this I think this would be a much better 

match. 
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Have you ever been in contact with such a program in another company? 

No, I haven’t. 

Do you personally see value in engaging in SPI programs, such as CMMI or ISO? 

I think it contains tools that can help you to get your processes order and to make sure that you improve 

your software quality. However, it’s also a bit like with SCRUM. Some customers want to use SCRUM, 

they take the things from the method that work best for them. Other customers, say well we are doing 

SCRUM and this is what SCRUM prescribes, so this is what we’ll do. What you often see in practice is 

that using the entire method, is done just to use the method. It has become a goal in itself. I don’t think 

that will provide you with the results you want. And I believe this is no different with a certification for 

this, if you look purely at the content of such a certification. If I look at what we are doing now, I see 

things that match this list. And I believe that are probably more that would fit for us, and I do think that 

would provide added value. However, I don’t think that we do not have the goal in this company to get 

a certification as a goal in itself. Unless if it would help getting us new customers for example, or an 

existing customer would ask for this. 

Do you see any barriers or obstacles to successful implementation of SPI in your company? 

I don’t see any, because it is just making sure that your internal processes, and with that also the 

agreements between the different departments are clearly documented. To document who does what, 

why and when. See, in principal, a certification is nothing more than that. Making sure that your core 

processes are verifiable and making sure this can be audited. Making sure that it is clear who is 

responsible for what and is able to take responsibility for that. At its essence we’re already doing that, 

so I don’t see any barriers to also do that. 

Discussing the list 

1. It’s connected to what I just said, yes it would be a reason to do it or not to do it. We do see 

the added value of implementing such a framework, but actually getting certified is a next 

step. You’re a bit in the grey area, on the one hand there are parts of it that absolutely already 

have clear benefits, on the other hand, there might still be some parts that we are not doing at 

the moment which could possibly be of value to us. However, I’m certain there are parts of 

this that are purely for the process itself and therefore create a lot of overhead. You see, why 

do you certify in the first place? It’s due to some kind of fear. The market says I don’t trust 

him, but if he is able to show me a certificate I’ll trust him. Or maybe a shareholder or the 

management board. You know the reason for actually getting a certification is mostly 

connected to that. No. 

2. Yes, you need flexibility in order to be able to deviate, absolutely. 

3. I don’t see a reason why that would not be possible. 

4. It follows what I just said, if it’s purely the processes that you are going to optimize and which 

you are going to optimize and shape, I don’t think it will take a lot of time. If it involves a 

high amount of documentation, than that would take a lot of time. I think it highly depends on 

how you want to implement such a thing. Yes. 

5. I don’t think that is an issue. 

6. No 

7. I think this is a factor you need regardless, if you were to decide to do this or maybe an ISO 

certification or you would pursue another certification, you always need company-wide 

commitment, especially in a small company you need to have everyone point in one direction. 

It shouldn’t be so that someone would not be committed. You need commitment to do 

something like this.  

8. I think this holds for all companies. There are always discussions that need to be done about 

the pros and cons, which eventually leads to a decision.  

9. It could be, but I don’t see it as a barrier. 
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10. You see, I think our company has a culture in which something like this is done only if there is 

enough commitment. Which would eliminate organizational politics. Because as soon as you 

have commitment, this is no longer an issue. I do see this happening with larger companies, so 

in that case it would be barrier, but not with us.  

11. Yes, that certainly would be an obstacle. 

12. Yes, that could be a barrier to actually starting such a thing. On the other hand, when you 

decide to do something like this I think you already have made sure that someone is up to 

speed about this, has had some sort of training etcetera.  

13. Yes, that is a barrier. 

14. I recognize the barrier, but again, as soon as you have commitment, this will not be a problem 

anymore. So, no. 

15. Yes, definitely. 

16. No, I don’t see that. 

17. No, not really. It’s possible that someone previously had a bad experience with this, and that it 

could prove to be a barrier, but that’s not necessarily the case. If there is a good reason to start 

such a thing, because customers ask for it for example, this shouldn’t be a problem. 

18. Yes, that definitely applicable. 

19. Yes, that could be blocking. 

20. Well, documentation always comes last, it’s simple as that. If I look at how much time we’re 

are already spending on documenting things. Release notes and stuff like that for example. It 

definitely a barrier to not do something like this. 

21. No, definitely not. 

22. That’s not the case for us, but I do think that companies have certain growth phases, which is 

also the case for your software that you develop and the steps that you take doing that. When 

you’re still in the starting phase, you hardly even have the basic structures defined correctly. 

You’re still doing a lot of ad-hoc, and I think you wouldn’t be able to implement such a 

method. 

23. No, I don’t think would be a barrier. If we were to do this, we would implement such a thing 

company wide, it would be the standard for our software. 

24. We don’t see that happening here, I can’t imagine that would be a barrier. 

25. No, I can’t agree with that. I think there are always things that are useful to you. 

26. We do not experience any market push, so yes, that’s definitely a barrier. 

27. With my current knowledge on the topic, I don’t see any issues. 

28. No, I don’t think that is a barrier. 

29. Yes, I can imagine that would be applicable. 

30. You have to prevent this, if you are going to do this, than you need to know what you’re 

exactly going to do before you’re going to do it. You need to know how to do it, so you can do 

it correctly. I think that if we were going to decide to do it, it would be a no brainer, we would 

be like: we are going to do it and we are going to make it. I don’t see that as a barrier. 

31. No, this would be implemented for our standard software, which is our product, if we would 

do this, we would implement it everywhere. I don’t see this being a barrier. 

32. Yes, I can imagine this being a barrier. 

33. Well if we were to implement this, a part of standardisation and optimisation of your 

procedures to improve your own product. I don’t see this as a barrier to eventually use this, not 

even when used directly with customers that often use SCRUM. 

Any barrier missing? 

No, I think you have them all. 
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# 

Challenge 

Yes = 1 / 

No = 0 

1 No perceived benefits of SPI 0 

2 Concerns about moving to a 'one size fits  all' methodology 1 

3 SPI is perceived as unattainable for SME's 0 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 0 

6 SPI is considered difficult or complex 0 

7 Lack of management support and commitment  1 

8 Political strength of the champion / other key players 1 

9 Lack of internal and external communication 0 

10 Organizational politics 0 

11 Demotivation (due to increased workload, lack of acknowledgement by senior management, etc.) 1 

12 Lack of knowledge and experience in SPI 1 

13 Finding the right time to execute the improvements 1 

14 Non alignment of goals and strategies with SPI program 0 

15 Lack of people resources 1 

16 Resistance to change 0 

17 Negative experience with SPI 0 

18 Lack of SPI awareness 1 

19 Lack of methodology/guidance/mentoring (for small business environment) 1 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 0 

22 Not being ready for SPI in terms of organizational maturity 1 

23 Improper project selection for SPI "pilot" introduction 0 

24 Lack of sponsorship for SPI 0 

25 SPI perceived as unnecessary /not required 0 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 0 

28 Lack of reward system 0 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  0 

31 The view that the company projects are not suited for SPI initiatives 0 

32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 0 
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COMPANY 3 

The third company is a small software company in the south of the Netherlands, they are primarily active 

within the government sector with software aimed at insurance and damage management. The 

interviewee has been working in this company for over 10 years and is currently co-owner of the 

company of four. 

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO 15504? 

I’m not really sure.  

Explanation about SPI 

Is your current company actively engaged in SPI? 

We do not call it that. We create and use software, I assume that this is primarily focussed on the 

development side. We do not call it that, but we do of course make agreements with each other, even 

when we are this small. If you’re developing with more than one person, actually even when it’s just 

you, you need to think about things or else it will go wrong, it’s as simple as that. What I personally 

think is very important is the version management, and also the ticketing process. So questions, bugs, 

changes that are coming from customers or from within the company, we have a pretty clear process 

that makes sure that everything is documented. For example, a bug is reported, that bug will be fixed by 

a developer, this is than put into a waiting for testing status, in which for example, I will be testing the 

fix. This will eventually lead to the creation of release notes which are published. I think you need to do 

these things for the full 100% even when you are this small. Especially technical people are not fond of 

this, because that is administration or documentation and they don’t like that. So it doesn’t matter how 

long we have been working together, I still have to ask if these things have been documented. To keep 

it at that 100 % is important or else it goes wrong and the quality of your software deteriorates. So I 

think we are doing certain aspects of this in a smaller setting. If you get bigger, than you have to create 

programs, you get more internal communication, you have multiple development teams in multiple 

rooms. Then you will need to launch this as an actual program. When you’re smaller you can implement 

this in another way and it won’t be in the form of an actual program, you’ll practically be doing the same 

things, you just won’t call it that. 

Do you think the company you work at now could benefit from SPI implementation? 

What you could do, I think. I don’t immediately think that we should be doing something like this. This 

is because I think we are already doing what I think we should be doing. On the other hand, you should 

look into such a thing with an open mind and see what does a program such as this one actually contain 

nowadays, and are we missing something that could be of use for us. So it’s never a bad idea to look 

into such a thing. Let’s take a step back, I have been around for quite some time, and I see things that 

have been around for a long time. Take for example version management has been around since the 

beginning, you have to do that. No one is going to take care of that, if you don’t. And you can give it all 

the names you want, it still version management. You see that as time passes that new things are being 

developed which might include some additional things, but version management is always a part of it. 

So I would be willing to take a look at it and see if there are things that could be of use for us. My gut 

tells me that the results will be limited, because I think that we have already embedded quite a few of 

these processes mentioned. I think that a lot of these things you will need when you get bigger. I used 

to work for a larger company, as a project manager. This company was part of a larger concern based 

off in the US. In such a company you clearly see that you have to follow strict guidelines and agreements 

or else it isn’t going to work. This company is probably already a maturity level 3 and are willing to aim 

for 4 or 5. However, if you do this, you’ll introduce a lot of bureaucracy, which is an obviously a 

downside. It comes less flexible, and more complex, something you do not want, being a small company. 

Being flexible and able to quickly switch is one of the great benefits of being a smaller business. I think 

that if we were to check if this method we probably wouldn’t find a lot that would be of added value to 

us.  I personally think this is meant for larger companies that are struggling with taking the next step 

and need these frameworks as guidance for further improvement. 
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Do you see any barriers or obstacles to successful implementation of SPI in your company? 

I think that the largest barrier to not implement such a program is that the bureaucratisation will do more 

harm than the added structures and rules will fix. The added value of additional structure is not big 

enough for such a small team. However, keep in mind we are really small, if you have 10-15 employees, 

you’re going to need more already. That’s something I’m sure off. When you expand, you have a room 

over there, you have a room over here, and you simply won’t see everybody every day. Than you will 

need to come together once every while to come to agreement on how things need to be done and discuss 

where something went wrong? So from that point on you’ll be discussing how can we go from 2 to 3, 

but you’ll have to figure out where you are still lacking. I don’t see that when you are with just 4 people. 

But if you are with 15 employees and you have the ambition to expand, it is a good idea to have these 

processes in place before you grow any further. Because if you grow without such clear processes things 

can go wrong pretty fast. You could wind up with a serious negative impact on your software quality 

and that’s not something you want. So it is a good idea to prevent this, by implementing these processes 

before you grow any further. I see this being implemented with larger companies and I also think, for 

them, it’s a necessity.  

Have you ever directly been involved in a SPI program in another company? 

Well, at a company I used to work at, we discussed using a maturity model, just not a model aimed at 

development. We thought about that, where are we now, and where do we want to go? The good thing 

about such a model that it shows you want you need to do in order to get to level 3 for example. That’s 

already pretty tangible, because it’s easy to say that you want to get better, but it’s not easy to know how 

to get better. At another company, a much larger one, it was very normal to be constantly thinking of 

ways of doing things better, more efficient, smarter etcetera. At these companies you come in contact 

with such models and I remember a model very similar to this one passing by. To a certain degree it 

doesn’t really matter what kind of framework you use, as long as it’s a maturity model, which provides 

you with guidelines to improvement. This is found with various names, which change all the time. 

Doesn’t mean this one is good or bad, but another framework can be just as good. But it gives you a line 

that tells you were you need to go and provides you with benchmarking. And this combined makes it 

very tangible and, however I’ve never directly been involved in one. 

Did these companies experience any barriers towards implementation of such programs? 

The big company didn’t really do a whole lot of software development anymore. However, putting aside 

the Development type frameworks, it does not change the fact that you need to know how your IT 

processes are working, how to assure a clean and good delivery to the customer. This still often involved 

development. The resistance you face is also the same as ever. 20% never wants to join in with such 

new initiatives, they don’t want to, they don’t get it, and they simply think we have been doing this for 

years, why do we need to do this? Than you have 60% that thinks, I’m pretty busy, but they are open to 

the fact that it might be of added value. And the final 20% is convinced that is needed in order to survive. 

You need to focus on these 20%, they are able to convince the other 60% to join in. It’s something you 

see everywhere. You see this distribution almost everywhere, it can deviate a bit depending on the team 

or company. So there is always some form of resistance, just due to the fact that people are like that. 

People don’t like change. I see this mostly as an organizational problem, not a technical one. With the 

large company you clearly saw that the company was pressured into adopting such a framework through 

orders coming from the US. You could clearly see that the different culture of the US and Europe 

definitely clashed. However, in the end it’s still very important to continuously improve. At the smaller 

company it was investigated, however, after already having invested quite some money into possible 

collaboration, someone just said, it might not be such a good idea. At that point you need someone to 

say, let’s make this happen. There is no one that takes the lead. In these kinds of environments, (the 

company was semi government), when it gets a bit hard, there is always an easy way out. That is 

something very typical for governmental businesses, which this company is. 

 

Do you personally see value in engaging in SPI programs, such as CMMI or ISO? 

Yes, definitely.  
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Discuss the list: 

1. If you know what it is, however that is another barrier. Because I think a lot of smaller 

companies probably don’t know about it and then you can also not know what the benefits are. 

But if you would read into it, than I can’t imagine you won’t see any benefits.  

2. There is a danger that you go too far and that is not something you should want. You have to 

apply it in such a way that is suits you. That’s essentially what we unconsciously did too. We 

took the things that are interesting and useful for us. The same applies to ISO, with ISO you 

have to perform some things or else you do not meet the requirements for the certificate, 

which also includes some things that are not useful. We don’t have an ISO and I don’t want to 

try and get one either. There is also no one asking about it. So it is fine with me. Than you 

have ITIL, ITIL is also potentially a very heavy. Entire ITIL is an enormous program. We do 

some things from ITIL, but not everything. I get that fear, you don’t want to go all out. It then 

the question becomes if you just want to take the things that are important to you, while still 

using the framework. Or, a supplier or customer demands such a certificate, so it becomes 

commercially speaking a smart thing to do, although it includes things you don’t find helpful. 

You make can choose to do that and also implement these things with as little as energy as 

possible, so that in the end you’ll get the certificate. If that is worth it to you, than sure that‘s 

fine. However, it’s possible that people on the work floor are not going to be entirely happy, 

as it not as easy defendable. 

3. I do recognize that, that it is too much, too big and simply takes too much energy. When 

you’re a bigger company you’ll use people that are already in your overhead to do this. But if 

you’re a smaller company and everyone is actually doing work, it becomes much harder.  

4. Yes, that is certainly part of it. 

5. If you would translate time into money, I would inclined to agree, but if you would not do 

that, it doesn’t really cost anything, apart from the certification. That could become too 

expensive rather quickly for smaller companies. If you really would like to get a certificate, 

those companies would need a lower bar. So yes, in that case I can see it could be a problem. 

6. I think that software developing companies are smart enough for this. 

7. Yes, definitely, it actually starts with that. If management does not see or support this, you 

shouldn’t start in the first place. 

8. For every project you need support from your management, higher management is often the 

sponsor. If you don’t have that, you should be starting with such a thing in the first place. You 

can try and fight to get it anyway, but that is not likely that it is a fight you are going to win. It 

becomes a very hard thing to do in that case. It is essential that it is put in place with absolute 

confidence and people need to be convinced that it is a good idea.  If you lack the political 

power to introduce this as something that is going to happen, it probably isn’t going to happen. 

9. Mostly internal communication. You have to clearly communicate what is going to happen, 

what is not going to happen.  You have clearly be able to say, this is where we are, this is 

where we want to go. This makes it clear for everyone. Externally, I don’t really see any 

problems. Of course, it’s possible that your sales has already mentioned that you are doing 

something like this without actually having started yet. This does mean it’s not totally in sync, 

but I think you’re possible communication problems are most likely internal. 

10. The bigger the organisation the worse it gets. That is also dependent on the culture of the 

organisation, which has been there since the beginning.  It is possibly enrooted within the 

organisation. So you have to imagine that if you start to change all these processes, and take 

things away from people that have been doing these things for years, it introduced a lot of 

uncertainty which leads to organizational politics. You need a very powerful management to 

combat this. So yes, definitely a barrier. 
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11. Yes, if you already something similar before which didn’t provide any actual results, people 

will be demotivated before you have even started. In that case you have to come out strong to 

persuade these people. It’s a tricky thing to achieve. 

12. Yes, if you don’t inform people on what it actually is, people will not be able to connect with 

it. I think that at the start there will be a lack of knowledge, so you will have to make sure that 

this is resolved. This will be closely aligned with your internal communication. People that are 

directly involved might need to get some training and the people that are not directly involved 

should be at least briefed about what exactly will happen.  

13. Timing is certainly important, however on the other hand it is to find any moment at which the 

changes won’t initially hurt. A good timing would probably be the moment people 

acknowledge that something is not good. You’re not going to do these things if everything is 

running smooth, it is often a response to a less than desirable situation. I already said that you 

should be doing this before you are growing, however that doesn’t happen very often. But it 

would be a good idea to anticipate that you need to combat this. 

14. No, I can hardly imagine that being the case. Obviously one of the goals of a company will be 

to provide good quality software, something that is definitely in line with the goals of such a 

program. 

15. Yes, especially for the little ones. They lack people resources, and they cannot easily just hire 

extra people.  There aren’t any resources available, it really is something that is meant to be 

done by people in the overhead. 

16. Yes, definitely. 

17. Yes, my examples haven’t been SPI specific, but I think in larger companies that it happens 

quite often that other similar programs are being done, and didn’t have a lot of effect or it just 

seems that the effect was negligible, it certainly can be a barrier. 

18. Yes, without a doubt. 

19. Yes, because you can just say you want to do that, but how? 

20. Yes, it definitely plays a significant part. You have to try and find a balance. Does it have 

added value to go all in with documentation, is it worth it? People just don’t like to do it, all 

these formalities, it’s not our nature. 

21. Yes, in smaller companies this can certainly be an issue. You have to be in complete control, 

and that could prove to be an issue. 

22. I think it is often mentioned. But I believe that this is not true, since you start at the bottom of 

the maturity levels. The model can essentially be fitted to every organisation.  There are 

probably other reasons, but not being mature enough is actually something that the model 

addresses. 

23. It’s possible. Should it go wrong, critics will use it to attack the program. On the other hand, 

I’m a bit confused as to what would be the reason to just implement this for one project as a 

pilot.  Sometimes you need pilots, but for this I can’t see why you would need to do that. You 

would get multiple processes for the same thing. Doesn’t seem like a good idea. So no. 

24. Yes, that is a problem. If the senior management does not support the idea, 100%, in good and 

in bad times, it’s not going to happen. 

25. Yes, actually it’s a bit similar to what I’ve been saying. I cherry pick and just take the things 

that are relevant for me. So I do recognize it to a certain extent. 

26. Yes, that is definitely a factor. If a big customer demands that you get such a certification, I’m 

pretty sure that this program will be implemented very fast. 

27. Yes, that is possible. Since you’re making it much more formalised and more procedural. If 

your company is very chaotic and still is able to produce good results, it’s possible it will be in 

conflict with each other. It could possible lead to people leaving the company. However, that 

should not keep you from taking the steps you obviously think the company should be taking. 

28. This is a hard one. On the one hand, I think that people should be complimented and praised if 

they are doing a good job. So it’s possible to give them something. On the other hand, they are 
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getting paid to do their job, so they should be doing what is being asked of them. I think that 

you’ll be at risk that nothing happens as soon as you stop giving out rewards. So it’s tricky. I 

think that if it would play a role, it would only be due to them not seeing that it could help 

them too. 

29. Yes, that is a barrier. 

30. No, it essentially means you would say that you’re not good enough to get it done. I don’t see 

that. 

31. I don’t think so no. 

32. Yes, I do think that is an issue. Creative people might feel very constrained. 

33.  It might be the case that other programs might be in conflict with this program. Every method 

has its guidelines, it is possible that they don’t fit the guidelines of other methods. Scrum 

could potentially be in conflict with this, although I don’t have a lot of experience with Scrum. 

Are there missing any barriers? 

Well what you often see, is that some people really embrace such methods, maybe the management or 

some other lone wolves, however the idea doesn’t leave the room so to speak. It is mentioned, it is 

thought of as a good idea, but it never materializes. If you want this you need to think very thoroughly 

and put people in the right places to take it off the ground or else nothings is going to happen. 

Also in my opinion there seems to be a lack of tooling that would help with the implementation. Tooling 

that makes the initiative more approachable and helps to streamline the implementation. Putting people 

in the same room won’t work in this time and age. Maybe even incorporating some competitive element 

in it. Some sort of gamification. 

 

# Challenge Yes/No? 

1 No perceived benefits of SPI 0 

2 Concerns about moving to a 'one size fits  all' methodology 1 

3 SPI is perceived as unattainable for SME's 1 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 1 

6 SPI is considered difficult or complex 0 

7 Lack of management support and commitment  1 

8 Political strength of the champion / other key players 1 

9 Lack of internal and external communication 1 

10 Organizational politics 1 

11 Demotivation (due to increased workload, lack of acknowledgement by senior management, etc.) 1 

12 Lack of knowledge and experience in SPI 1 

13 Finding the right time to execute the improvements 1 

14 Non alignment of goals and strategies with SPI program 0 

15 Lack of people resources 1 

16 Resistance to change 1 

17 Negative experience with SPI 1 

18 Lack of SPI awareness 1 

19 Lack of methodology/guidance/mentoring (for small business environment) 1 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 1 

22 Not being ready for SPI in terms of organizational maturity 0 

23 Improper project selection for SPI "pilot" introduction 0 

24 Lack of sponsorship for SPI 1 

25 SPI perceived as unnecessary /not required 1 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 1 



  66 

 

28 Lack of reward system 0 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  0 

31 The view that the company projects are not suited for SPI initiatives 0 

32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 0 
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COMPANY 4 

The fourth interviewee is the CTO and co-founder of a software developing company situated in the 

south of The Netherlands, its software is mainly focussed on customer engagement. The company 

consists of approximately 80 employees. 

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO? 

A little bit. 

Explanation about SPI 

Is your current company actively engaged in SPI? 

No, and I think that is the case for a lot of SMEs. That doesn’t mean were are not actively engaged with 

the parts that are in this program, but we cannot say that we have a program or we made someone 

responsible to make it possible to structurally measure performance, and create plans. Especially 

measuring is difficult, which can help you to find why something is not going as planned or where does 

the process get stuck. So, I can’t say that were are busy with such a program, but it is a theme within the 

company. It is a recurring theme within the development team to talk about tooling methods and 

processes and we took some big steps this year. One of these is release management, how do you prepare 

a release, how are you going to communicate so that everyone knows what he or she has to do and when. 

We documented this process, and it’s actively used, which also involves meeting and it led to 

improvements within the release management, which has reduced the number of hotfixes. It has been 

an improvement in the quality of our process on how do we bring our software live. We have also been 

performing peer reviews for quite some time now, so were busy with stuff like that. We have 

significantly improved our preparation skills, we won’t start with a clear and decent breakdown of 

something new, before a clear plan has been made. So for me as a CTO/product owner it sounds horrible, 

because it seems to be slow, but it does radically improve the predictability.  

Do you think the company you work at now could benefit from SPI implementation?  

In short, we are already involved with many of these processes, but it’s just not an actual program with 

documents and someone that has been made responsible, and clear measurements, but we do try and 

look objectively at possible problems.  At the moment we are trying to pack a lot of the tooling we use 

into one tool. Of course since we are technicians we often try to solve issues using tooling, tooling will 

solve everything. But in all, you can clearly see that our processes are slowly getting better. 

Does the company you work at have any plans to engage in a SPI program such as CMMI or ISO 

in the future? 

It’s not something we’re currently have on our agenda in that form. We are currently engaged in an ISO 

for data information security, because that one is important for some of our customers, we work with a 

lot of telecom and banks, within the finance world this is very important. This automatically introduces 

a lot of procedures, so were are busy with that at the moment. With this in the back of our heads, it 

becomes more and more important that when we make adjustments, that you know what the impact is 

of that adjustments, and that is properly tested to make sure that is doesn’t fail. Because that can get 

ugly really quick, really fast. So with these things, you see that procedures become more important 

together with doing the right tests, insuring the correct test coverage. However, most of these things are 

still non formalised checklist that is kept within the development team as part of the peer review. So 

there certainly is awareness. We talk about it a lot and we are getting better at it, but that doesn’t mean 

it’s already neatly put into a document management system together with someone that is responsible 

for it and with an entire process. Regarding an ISO or program specifically for development, I do know 

them. But customers never ask for them, they do ask for certifications for the hosting part, and are asking 

where is the data being stored, and with the ever increasing legislation regarding privacy, the customer 

are clearly pushing for these certifications. So that’s why we are currently focusing on those. You see 

we have to make choices, also choices regarding where to spend the time we have. So it’s normal that 

you spend your time on the things that are important to the market, since it possibly leads to friction 

when you want to sell your software if you don’t. So such a priority is evidently more important than 
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something that would be very beneficial internally such as SPI.  It’s a much more difficult argument to 

make, that doesn’t mean it’s not important, because if you have good internal processes, the quality goes 

up. Which in turn will also make it much easier to get other certifications. SPI certifications are very 

important in the medical environment is I’m not mistaken. I believe I’ve seen it in that domain. What a 

lot of ISO’s come down to is just, creating checklists, making and following agreements. Which is 

something were are also doing to certain extent. Making things more formal. At some point something 

goes wrong which will result in people putting things on paper to prevent it from happening again. Those 

are the more classical, more iterative developments, simply because it is not the main focus in a 

development environment, but it is an important side issue. Our development team is mainly focussed 

on two things, creating new features, because that is important for sales and the outside world, and 

something that no one talks about, which is code stability. The software has to keep running. When you 

talk about code stability, you’re also talking about code maintainability, which automatically brings you 

to coding standards and code coverage. Which brings you to testing of releases, and load testing, and 

change management and configuration management and all those things that are part of these programs. 

However, we are not big enough yet to say, this part of important enough to adopt an actual program, 

it’s just a theme at this point. These things come back every time somethings goes wrong and you want 

to look together to options which will make sure this doesn’t happen again. 

So it’s something that occurs naturally. It starts with sharing what you are doing during a stand-up, in 

which people realize that something that someone else is doing might affect something else. The next 

step becomes, let’s formalize these things, and put them on paper. And before you know it, you have so 

many documents, so you start asking yourself, we might need to structure this a bit more. And later on 

you’ll have to make someone responsible for this and make sure that everyone is acting according to 

these procedures, give training, make improvements and so forth. And then we have reached this phase. 

But that not where we are at the moment. I recognize this from those huge companies, if you want to let 

them work consistently and you want to have some sort of standard for your work, just saying things 

like ”we have to communicate with each other” won’t be enough. So processes and procedures will 

follow. On the other hand, we like agility and being able to react quickly, and with all these procedures 

that’s going to decline. 

I think we have the tooling to get to these higher levels, but it has to do with not having enough people 

to put them on this. If you have to make a choice, we’ll focus on creating new features, code stability 

and code quality, this has nothing to do with not wanting to, but everything to do with resources. If you 

want to do that, and you look at extreme examples such as the development of Windows 7 at Microsoft, 

where every developer has two testers. Try and explain that to your boss if you want to expand your 

team like that. He won’t understand, you won’t be able to explain that. As soon as you become a big 

software company that produces software that customers can download and install and implement 

themselves, code quality and edge cases become very important, in those cases you can’t avoid 

implementing these things. But most SMEs I know, don’t develop such software, often they are, as I 

call it, manage service. It involves an account manager that is going to help the customer, maybe look 

into some possible customization and stuff like that. And we are slowly leaving that domain of manage 

and service. Our software is slowly developing towards the customer being able to do it themselves. 

Which in itself is a good development, but it also means you need to make your software dummy proof, 

and cover all edge cases. However, that is not possible with just 50 to 100 people personnel, which we 

are at the moment. You move from a culture in which everything was created by ourselves. So if 

something is pretty clumsy to do, it takes a lot of time, it’s not really a big deal, because you’re doing 

that yourself, and that’s how you learned to do it. But a customer is not going to accept that. Customers 

will force you to make it simpler, as they will do things that are obvious to ones that built it that it 

shouldn’t be used like that. So it also involves creating documentation, walkthroughs, you know how 

much time it takes to create that stuff? Or some e-learning, those things take an enormous amount of 

time. That’s not how an SME works, they just say call us and we’ll help you get past a problem. If you 

get past that stage, it’s not only communication, but also procedures internally, your fall back, and 

support. Your quality has to be good in all aspects, or else you will fail horribly. So I think you 

automatically grow towards such a thing. We have some of these things, but they need to be made 

consistent across the board. Often the need to do these things only come when there is an urgency. I 

don’t think a lot of SME will have that urgency, because they do the implementation themselves, and 
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they know what they are doing. So why put everything on paper, you know how much time that would 

take, so it doesn’t happen. 

Have you ever been directly involved in an SPI program implementation at another company? 

No, I haven’t. 

Do you see any barriers or obstacles to successful implementation of SPI? 

I think from a SME perspective, I think it’s important that it is very clear what these maturity levels 

actually mean. It needs to answer “what do I get out of it? It needs a clear link between tooling and 

procedures, because certainly in the development world, there are so many tools. I think that is very 

important if you want to manage this more. It has to be very clear why someone is doing this, it shouldn’t 

be fuzzy, using very general terms such as increase quality doesn’t mean anything. Especially for 

engineers, it has to be very practical, it has to be very clear: what are the benefits?, why should I do this? 

Because in the end they are also dependent on sales. Because these people, including us, are driven by 

both our own vision and the thing that makes a good story for the customer, what can help us to 

distinguish ourselves from the competition, and what does the customer want? Often the development 

team exists purely at the mercy of sales. We are not big enough. With companies such as Microsoft or 

Google, the development is not involved with sales at all. They programs that have budgets of millions 

that are more or less set in stone for the coming years. Often, I’m not even sure what is going to happen 

next year.  We aren’t able to look that far ahead. We have to actively listen to our customers, what do 

they want? Sometimes, something new happens on the market, and we have to end up following, and 

doing things we hadn’t planned to do. You don’t have a choice, you have to be able to sell your software, 

and therefore the market determines to a large extent what you will be doing. If you’re big enough you 

are able to turn down a major contract because otherwise it would seriously disrupt your roadmap and 

it would indirectly affect your other hundreds of customers. We are much smaller, which means you 

have to really listen to your customers. 

You see, these programs won’t help in your agility, so in a way, you’re trying to keep these programs 

out as long as possible. Because you need that flexibility to be able to shift when the market demands 

this.  
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Discussing the list of barriers 

Well I think if you start doing this, I see here Lack of sponsorship, that doesn’t really seem to be an 

issue to me. Simply because the one that is going to do this will have to be on the technical side. I think 

this is doable. 

1. No, if you get it, I don’t think that’s the case. But from the perspective if you were not familiar 

with it, I can imagine that people think the benefits are not big enough. Yes, if people haven’t 

started yet, and they are SMEs, I think they might have trouble seeing the benefits. 

2. Doesn’t really seem to be that important to me, everyone makes adaptations to the 

methodology. 

3. I think that might be a problem if you haven’t started yet, primarily due to number 4. 

4. With SMEs it is very important that everyone is directly contributing to the revenue.  It is very 

difficult to defend those people that are indirectly responsible for revenue. You see, an internal 

security officer for example, is often involved directly with the customer, but a dev ops 

engineer, that support the development team, it much harder to defend. Because within a 

SME, just as with us, every week it’s about the revenue, the costs, the margin etc. If you’re not 

doing great, you need a plan, if you’re doing great, and money is flowing in, you still need to 

plan to know what would be the best way to proceed. Which makes 5 also very relevant. 

5. So yes. 

6. I don’t believe people actually think it is hard. I think it just takes a lot of time. 

7. This belongs to people that haven’t been convinced yet. 

8. This one depends on how the company works. It’s much harder to convince the big boss if he 

or she is a sales person instead of a technical person. So when you’re involved with a 

commercial person as the big boss, you might run into problems with this. You need someone 

that understands this. 

9. No, I don’t see this one. You know everyone has communication problems, everywhere and 

always, that’s just how people are. The problems people really have is that “so much to do, so 

little time”. It is heavily dependent on your size and the available resources, what can you 

spend? And that is never in line with where you want to go. You don’t have the skills and 

revenue and everything you need to get there. That road is very hard, you have to be able to 

show something you haven’t been able to do, to be able show what you’re capable of. Simply 

because you don’t have the processes, the people, nor the money for it. It’s a classical circle. 

Every transition of a company deals with this.  

10. No, not really. 

11. No, I think it’s actually a weird argument to make, it’s always possible that demotivation 

arises due to much workload, but that is not necessarily to impact of SPI. I don’t see that direct 

link between those two. If you were to say that it involves a lot of paperwork which takes 

time, I’m more likely to say that one is part of the “too much time involved” 

12. I think it’s definitely a factor. It’s not a much known topic.  

13. No not really. 

14. This is a different version of what I have already said. So yes.  

15. I think this is one of the biggest ones. 

16. I don’t think so. Maybe in other companies, I feel that development companies are easier in 

switching to new methods and processes. 

17. I don’t think this one is an issue. I hardly know anyone involved in such a program, which 

makes it hard to have previous experiences with it. 

18. That makes this one evident. Yes. I do think people are engaged with parts of this, but are not 

calling it SPI. 

19. Yes, definitely. 

20. This one too. 

21. No 
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22. Yes, something I’ve already mentioned before in different words. 

23. This one I’m not convinced. 

24. Depends on the organisation. So possibly. 

25. Yes 

26. Definitely 

27. We no longer have that culture of, let’s just do this real quick, we’ll do this right away, maybe 

even tonight, that’s something that is definitely still part of a lot of smaller companies. So 

culture is definitely a part of that. So essentially, this form of culture is a direct opposite of 

such a program. It’s not about code quality, it’s about being very fast. That definitely different 

than working according to procedures. 

28. No 

29. Yes. 

30. I can imagine, because in the end it can be very hard to know if you’re doing a good job. And 

everyone knows in companies that haven’t been around too long will have parts in their 

companies they are not really proud of. Essentially, there is a door that is being opened by 

such a program and you want to close it as soon as possible. The moment you really open it, 

you can’t go back, you need to fix it. This does put pressure on everyone. So it could be a 

reason not to open the door at all. 

31. Not important 

32. Is important 

33. I don’t think this one is an issue. 

Any barriers missing? 

No I think you have all of them. 

 

# 

Challenge 

Yes= 1 / 

No=0 

1 No perceived benefits of SPI 1 

2 Concerns about moving to a 'one size fits  all' methodology 0 

3 SPI is perceived as unattainable for SME's 1 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 1 

6 SPI is considered difficult or complex 0 

7 Lack of management support and commitment  1 

8 Political strength of the champion / other key players 1 

9 Lack of internal and external communication 0 

10 Organizational politics 0 

11 Demotivation (due to increased workload, lack of acknowledgement by senior management, etc.) 0 

12 Lack of knowledge and experience in SPI 1 

13 Finding the right time to execute the improvements 0 

14 Non alignment of goals and strategies with SPI program 1 

15 Lack of people resources 1 

16 Resistance to change 0 

17 Negative experience with SPI 0 

18 Lack of SPI awareness 1 

19 Lack of methodology/guidance/mentoring (for small business environment) 1 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 0 

22 Not being ready for SPI in terms of organizational maturity 1 

23 Improper project selection for SPI "pilot" introduction 0 

24 Lack of sponsorship for SPI 1 
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25 SPI perceived as unnecessary /not required 1 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 1 

28 Lack of reward system 0 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  1 

31 The view that the company projects are not suited for SPI initiatives 0 

32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 0 
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COMPANY 5 

The fifth company that was interviewed is a company situated in the south of The Netherlands. They 

develop complex middleware and web shop solutions. Their middleware is focussed on the financial 

sector, while their web shops are mostly active in the fashion and sanitation sector. Currently, there are 

working almost 100 employees at the company. The person that was interviewed is a software architect, 

which makes him responsible for design, development and delivery of the software projects and has 

been working in this company since 2015. 

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO? 

I’m not familiar with CMMI, I do recognize the methodology, since I think almost everyone is involved 

in such a thing, one way or another. 

Explanation about SPI 

Is your current company actively engaged in SPI? 

I think one of the reasons we are not actively engaged in such a thing is because although we have 

significantly grown as a company the past two years, as we have grown from 50 to almost a hundred, 

our processes that have been in place since that time are still producing good results. So in the future we 

might decide to engage in something like this, but at the moment we don’t see a declining product 

quality, and our quality of delivery is still as high as it has been. So, there is no reason for us to change 

what we are doing right now. Both the software and the reports we deliver to the customer have always 

been of excellent quality. So, I think it is a very interesting model and I’m pretty curious what maturity 

level we would score based on the things we are doing now, just as a general remark. 

I’m very close to the practice, so whenever I see something go wrong, an iterative process is started, but 

it is not similar to a very strict process as the ones you are describing. There are a lot of smart people 

working here, so the moment we see something happening that is not desirable, we simply put our minds 

together and we think about what we can do to prevent this from happening again. And that solves it 

almost every time, which is just an ad-hoc iterative process / optimisation model, which has no basis 

whatsoever, but it works. I think that is the reason I’ve never been involved in such a thing, because 

when something goes wrong, but we find a good and effective solution, there isn’t a whole lot we could 

possibly do additionally. Apart from this, we have never gotten the request from customers to show that 

we have this certification. Because that is also a possibility of course, the moment a customer wants to 

work together with a software supplier, which for one reason or another they expect a certain level, 

which translates into having certain ISO certification like the 9001 or the 27001 or maybe even the 

15504 (SPICE). That is certainly a possibility, but we haven’t experienced that as being a requisite. 

Combined with the fact that the software that was built and delivered meets our and our customers’ 

expectations. We do see a trend of increase demand for some kind of standardisation, more specifically 

for ISO 27001, which is linked to data security.  

Do you think the company you work at now could benefit from SPI implementation?  

With the knowledge I have on the topic at this point regarding how such a CMMI can be applied, I’m 

convinced that it could be of value. However, I do wonder if the ROI of implementing such a program 

will be worth it. Again, if something is working, the advice is often don’t change a winning team. Sure, 

you have to be honest with yourself, you need to keep measuring, and you have to be able to prove that 

things are done properly, but again, a lot of these things have already been implemented, we have reports, 

we have measurements, we are looking with a proactive attitude towards these things. Some elements 

from these maturity levels are already present in our processes, we just don’t give it that official name. 

The question remains, you can implement something like that, and introduce the things you aren’t doing 

yet for reaching that desired level, but are these additional things worth it? Should a customer or a 

potential lead come to us and say we would like you have a certain maturity level. We would take a look 

at that request and we might find that we have to do 10 little things, which we were practically already 

doing, we only need to put into official processes and monitor them, we might do that, it might be worth 

it in that case. However, should we look at how we are doing our work right now, and how happy our 
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customers are with our results, if we were to do this only for ourselves and we would see something 

missing, I’m not sure that would be worth it. If our projects would be a disaster, and the quality we were 

delivering was bad, I would totally agree with such a model, and I would be convinced that we needed 

to implement such a program, but that is not the case. 

Does the company you work at have any plans to engage in a SPI program such as CMMI or ISO 

in the future? 

I wouldn’t be able to say. I’m not the only one that is concerned with processes, that is other people’s 

jobs. We are currently very busy with ISO 27001. Which is primarily focussed on security. 

Implementation of these new processes that will prove to be an improvement and I’m quite sure some 

of these things will overlap with CMMI to a certain extent. I’m not saying that such a program is useless, 

but I think if we were to do this only to reach a certain maturity level without actually benefiting us in 

real terms, so only getting a little better, would not be worth it for us. The delta for that is just too small 

in that case. 

Do you see any barriers or obstacles to successful implementation of SPI in your company? 

A barrier I see, generally speaking, such as introducing new processes, setting up monitoring 

management etc. I think that the barrier that we would have initially from the point where we are now, 

would be to create the time that is involved with such a program.  You would need a lot of time for the 

people to really think these processes through, to document them, the spread these throughout the 

company and monitor them. That’s easily a full time job, probably for multiple people in order to do 

these things correctly. Take for example Risk Management, Risk Management typically will take a lot 

of time to properly set up but will, hopefully, not be used a lot in practice. However, should you need it, 

it is very important. Often we already cover these things for nearly 90% for example, so the moment 

you would have to dive into this, you need a lot of time to create the right document, to make sure it has 

been discussed with your customers and you still comply with all the contract details of your customers. 

To internally set up a system to keep an eye out for the SLA regarding these things. So in all I think the 

biggest barrier would be the time involved. Which is directly linked to what would I get in return? The 

moment you say to people, we are going to spent a months with three people on this to get this thing 

going, but we end up with maybe 10% better quality. People will think we could have used those 3 

months for other things. We are pretty pragmatic in that sense, we would prefer to use that time to make 

new features instead of fixing a process. That’s a balance you need to find, between doing things 

processually and being pragmatic. I think a good example would be our HR department. As I said we 

rapidly expanded from 50 to approximately 100 people, and HR involved a lot of ad-hoc work. Of course 

it is not clearly linked to software development, but it does organization wise. Now we have someone 

on this full time, but again, it needs to provide us with some yield. With HR this was very clear, a lot of 

time was lost of all sorts of things, and now we have someone that is actively creating structure by 

setting up processes, which saves a lot. I think this can also be reflected back to software development. 

Have you ever directly been involved in a SPI program in another company? 

Most companies I worked before I worked here were all much smaller, think 5 to 15 people. It wasn’t a 

subject there either. With one of these, the ISO 9001 did come up once, but that didn’t happen either.  

What was the reason for this? 

It had to do with a potential customer, a customer mentioned that they would like to work together with 

software suppliers that used certain ISO standards. When the assignment didn’t follow through, the ISO 

was also discarded.  And in a sense that is what it is meant for, an ISO or any other standard for that 

matter, is a means to agree upon a certain minimum expectation for certain areas. Sure, it cannot be 

guaranteed that someone will keep working according to those standards. But with software, what you 

often see, if the software is working as expected, people notice and people won’t complain that much. 

The moment you start to work with new business partners in an ISO standard is just a means of being 

able to have some confidence in the other person abilities up front. The moment a company says we 

have an ISO 27001 certification, you at least know they have had to think at a certain level regarding 

their information security. It is a very good way of doing communication. It is a much stronger argument 

than just saying, safety is a priority.  
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Do you personally see value in engaging in SPI programs, such as CMMI or ISO? 

Definitely. In software it works exactly the same. The moment you start to define things in a standard 

way when you are doing work between two parties on how something should work, it will save a lot of 

work. You no longer have to find out how something should work in an adhoc manner. This is a 

processual contract, this is for example a model which uses maturity levels. This embodies the 

expectations others can expect from you. I definitely see added value in this. However, I also believe 

this added value heavily depends on the effectiveness of the company at that time. When I look at other 

companies, where their processes are obviously in a poor state, I would immediately suggest to start 

with such a model. But is it a company that doesn’t have any officially implemented processes, but 

works fantastic, people are happy, customers are happy, I do wonder if there is any added value left? I 

think then added value will mostly be found in leads, so new customers that expect a supplier to have 

some sort of standardisation or certification. The moment you as a customer are looking for a new 

supplier and you are used to working in a certain way, for example on how you deal with incidents, new 

requests etc. which has its foundation in standards, it definitely has added value. So from the perspective 

of the software company it depends a bit, from the perspective of a customer, absolutely.  

Discuss the list 

1. This is immediately an interesting one, because I do see the benefits, on the other hand I do 

know that some people will say, that when everything is working splendid, there are no real 

benefits, so yes, I can see this being a barrier. 

2. Absolutely, I recognize this. It’s very simple, you want to help customers as best as you can, 

and the one size fits all method will most likely not apply to all customers. You want to be the 

best in helping your customers, which sometimes means you will have to go beyond what is 

on paper. 

3. No, do not recognize that. 

4. Yes, I do recognize that with multiple companies. 

5. No, never heard that before. 

6. Also no 

7. Yes, I’ve seen that happening. That is also something that happens when new processes are 

implemented when everything is going just fine. Why are we then doing this? Or a customer 

demands this, we know it’s ridiculous, but we’ll do it anyway. 

8. No, do not recognize that. 

9. Don’t recognize this one either. 

10. No 

11. No 

12. I recognize this one a little bit. It’s mostly about the gaps, often people know how to execute a 

process. However, experience in implementing such a process using such a program is often 

missing. 

13. No 

14. No 

15. Yes, I recognize this one very clearly. 

16. A little bit, something you sometimes get involved with is that processes are imposed on 

people that before were really quick, and now with the new model it suddenly takes way 

longer, just for a very simple activity, ending in the same result. It is hard to get people to do 

that. 

17. No 

18. As far as I know, most people are familiar with such models, maybe not with name or number, 

but they do know there are companies that implement such models and that it involves 

positive and negative outcomes. So, no. 

19. No, I don’t recognize this. 

20. Yes 

21. No 
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22. If you say that your organizational maturity is not yet on a sufficient level, because you don’t 

have the right customers for this, and therefore also lack the need to grow to a certain level as 

a company, it’s more of a “who came first, the chicken or the egg kind of story”. So no, I 

don’t recognize this. 

23. No 

24. No 

25. Yes 

26. I don’t see this for this specific model, I do see it for other models. 

27. Yes, if everything is going well, why change? 

28. I think the rewards should be inherent to the output of the improvements. We are working here 

with professionals, so no. The reward should come from the fact that people are happier with 

the process and the better results. It’s comparable to automatic testing within development, 

where you see that you’re getting better at developing, producing less bugs, and are creating 

good software. 

29. Yes 

30. No 

31. No, I think every project is essentially suited for SPI. 

32. Yes. 

33. Yes, I can imagine this would be a problem. The moment you have already implemented 

another framework it’s possible they are infringe with the certain processes that are already 

within your company. I think that the iterative nature of SPI, meaning you want to improve 

continuously, could potentially have influence on your current agreements with customers. 

And you should make a distinction between internal and external processes, so how are you 

going to deal with certain requests from the customer? Maybe an unknown actor that suddenly 

brings something into the company which you have to deal with according to a certain SLA. I 

think if you would incrementally improve your process, you might run into problems the 

moment you have to revise past agreements. You want to prevent that your processes 

composition will become heterogeneous, you want everything to equalize as much as possible. 

Are there any barriers missing? 

I think the most important one is effort vs reward, so actually the ROI of the implementation of the 

program.  

I think the reason this is done, is because everything is going wrong, and so people need it or the 

customer wants you to work in this certain way. 

# Challenge Yes/No? 

1 No perceived benefits of SPI 1 

2 Concerns about moving to a 'one size fits  all' methodology 0 

3 SPI is perceived as unattainable for SME's 0 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 0 

6 SPI is considered difficult or complex 0 

7 Lack of management support and commitment  1 

8 Political strength of the champion / other key players 0 

9 Lack of internal and external communication 0 

10 Organizational politics 0 

11 Demotivation (due to increased workload, lack of acknowledgement by senior management, etc.) 0 

12 Lack of knowledge and experience in SPI 1 

13 Finding the right time to execute the improvements 0 

14 Non alignment of goals and strategies with SPI program 0 

15 Lack of people resources 1 

16 Resistance to change 1 
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17 Negative experience with SPI 0 

18 Lack of SPI awareness 0 

19 Lack of methodology/guidance/mentoring (for small business environment) 0 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 0 

22 Not being ready for SPI in terms of organizational maturity 0 

23 Improper project selection for SPI "pilot" introduction 0 

24 Lack of sponsorship for SPI 0 

25 SPI perceived as unnecessary /not required 1 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 1 

28 Lack of reward system 0 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  0 

31 The view that the company projects are not suited for SPI initiatives 0 

32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 1 
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COMPANY 6 

The sixth company is situated in the south of the Netherlands and is active within the healthcare sector. 

They are currently with approximately 10 employees, but working very closely with partner companies. 

Which have around 25 to 30 employees. The person being interviewed is, as he himself describes it, a 

jack of all trades, doing consultancy, being a member of the management team, product manager and 

technical lead and has been working at the company for 13 to 14 years. 

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO? 

No, I’m not. 

Explanation about SPI 

I think if you look at what we have been doing in the past, we were pretty small and nearly everyone 

had their own product. It was often just 1 or 2 man teams that were developing software. We have grown 

a bit in the meantime and with that you notice that there is an increase in knowledge transfer, especially 

with the junior developers. We have also been very active with agile development, and these last few 

years we have shifted to small teams that are responsible for a certain domain. For example, we as team 

are focussed on healthcare logistics. We are working according to agile methods with sprints of a couple 

of weeks. Recently we added a tester that uses unit integration tests. I think we are already doing a lot 

of things that are related to SPI, but we just don’t use that term. 

Project management and requirements management are of course things that we’re already doing, and 

more structured at the moment than we did previously.  We use backlog systems, were everything is 

stored related to features, bugs and requests. So, as far as I can see, we are certainly doing things that 

belong to such a program, but we are not consciously doing SPI or working with maturity levels. 

Do you think the company you work at now could benefit from SPI implementation?  

I don’t think we could at the moment. That is purely because we are in the middle of putting up our new 

way of working using agile methods. Maybe this would be something for the next phase. Because, 

objectively speaking, we are building a huge product together with our partner company. It’s almost the 

size of an ERP system, with loads of modules and interaction between those modules. Previously, 

everyone just built and delivered their own module, which was completely separated back then. 

However, now everything is packed into one major release, which obviously raises questions, such as, 

what should we do if one module has a defect in it? Will you make one new patch for the entire system, 

or are you going to introduce patch management? That is something we are actively thinking about at 

the moment. 

Does the company you work at have any plans to engage in a SPI program such as CMMI or ISO 

in the future? 

Maybe in the next phase in our company, but we don’t have any such plans at the moment. 

Are you running into specific problems because teams working differently? 

We are working with different teams, so there will always be differences. We do have coding guidelines, 

we use a wiki sharepoint for example to make sure that companywide the same principles are used, 

which also involves unit and integration tests. Per team, there is a technical lead, which there are 4 off 

in the company. They use several communication platforms to discuss these things. These people are 

responsible for people to comply with the coding guidelines and also that the same architecture is used. 

Have you ever directly been involved in a SPI program in another company? 

No, I’ve actually started working here right out of college. 

Do you personally see value in engaging in SPI programs, such as CMMI or ISO? 

Well I totally agree that better processes will lead to better quality software and therefore, you need to 

have good quality processes. However, what is not clear to me is, say you’re doing agile development, 

which is performing just fine, you have decent release management, what will this program give me in 
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terms of added value? I’m not sure what benefits it will have when I’m already doing everything using 

a method such as agile development. 

So I think it’s quite a consideration, you know what if you have a defect in one small module, can you 

do a quick fix in order to satisfy the customer? Or do you have to go through the entire process and do 

the entire end to end tests and stuff like that, which takes huge amount of resources. Because, if you’re 

talking about the quality of your processes, it might imply that you need to go through all the steps 

before you can release it to the customer. When you know that the adjustment is very isolated, so there 

is no impact on other systems. I think agile is probably in conflict with following structural processes. I 

think you need to find common ground. 

Do you see any barriers or obstacles to successful implementation of SPI in your company? 

I think our major barrier at the moment would be that we are still implementing our agile processes. So 

we first have to get those on track. Maybe that somehow you could combine the two, but I’m not sure 

about that. We are at the moment just doing a lot things simultaneously, I know that if you want to 

change too much too fast, this will have a negative influence on the quality of everything. So I think you 

need to do something like this step by step, and I don’t think we are ready at the moment to take on 

something like that.  Which is also involved with having recently hired two junior developers. We simply 

have too many things we are doing at the moment, so we need to finish the other things first, before 

anything new can come along. I also think that if we were to do this, we would do this together with our 

partner businesses. They are our main shareholders, and our processes and software is becoming more 

and more integrated. 

So I’m not really familiar with this, but I agree that good processes will lead to better quality software. 

However, I do want to point out that that I think that domain knowledge, the focus and the responsibility 

of the developer are very important in that regard. Because, I’ve personally seen that when people have 

to change from one module to the other, in which the modules have very different focus, domain 

knowledge becomes very important. Domain driven design, responsibility of the developer, I also prefer 

people that are more all-round, than people that only create code. So you might have very structured and 

clear processes, I think that people and domain knowledge are the most important. 

Discussing the list 

1. No 

2. No 

3. Yes 

4. I can imagine that it will take a lot of time, especially when your company is in a phase in 

which a lot is still changing. Especially managing the SPI effort as things are changing. 

5. I think that is more a choice of wanting to spend your money on that. I think in this phase, we 

would not take that decision, to free up someone to implement such a thing. 

6. No 

7. No 

8. No 

9. No 

10. No 

11. I wouldn’t call it demotivation, I think it would be more the case of what has more priority. So 

I wouldn’t call it demotivation. 

12. We personally don’t have any experience with SPI, but I don’t think that would be a 

bottleneck. 

13. Yes, definitely. 

14. No 

15. It closely resembles nr 5. You could decide to hire extra people, but then again does this have 

the highest priority? 

16. Definitely not. 

17. No 
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18. Yes. As I have said before, I’m not familiar with these terms, on the other hand we are 

actively trying to improve our processes and creating procedures for things. 

19. Yes. I think no one within the company is familiar with it, but we would first try find out if 

maybe some partner business knows it or has experience with it. I can surely imagine that if 

you want to do something like this, you would need some kind of mentoring, and that it won’t 

be enough to just read into it and doing it yourself. 

20. Yes, I can see this being a barrier. 

21. No, I think there will be people in the company that can do this. 

22. I can see this one being a barrier yes. 

23. We only have two projects because we focussed on creating one product. It’s possible that it 

might be easier to implement with one of the two projects. But I don’t expect that to be the 

case. So no. 

24. Yes and no, it’s linked to other barriers, like the one of political power of the champion, and 

lack of commitment of the management. We are able to make our own decisions to a certain 

extent. We could decide to implement something like this, but there is a possibility that we 

would run into problems with senior management if we would need to hire external parties or 

needed to take in additional employees. To which they could decide that this is not the right 

time to do it. 

25. I don’t think it’s considered to be unnecessary, we ourselves are in a phase where our software 

has become very complex, and release management and the quality is very important. 

26. It’s mostly about certifications that are related to privacy. I don’t recognize any demand from 

the market for such a certification. However, indirectly the customer benefits from good 

quality software, especially since our software is supporting primary business processes at our 

customers. So our customers are not saying we should be doing SPI, but I guess if they would 

know what it was, they might want us to do it. 

27. As I said before, we are unconsciously doing things like this, but I do think that our current 

business culture is not ready, to suddenly make a switch to suddenly following very strict 

processes and documentation. 

28. The way I see it you should not be needing a reward system, this is something that should 

come from the employees themselves. 

29. Yes, I see this one. 

30. I think if you’re going to do this, you will go for it. I think if you take this seriously, you will 

do just fine. So no. 

31. No, I’m pretty convinced that our projects are suited for this. 

32. I do see this as a barrier. 

33. This is a tricky one. I think that other methods don’t necessarily have to be in conflict with 

each other. However, what I think is very hard to know at this point is, what will you lose 

when you are going to do SPI in a very strict manner. I think there is definitely a perception 

that for example Agile and SPI are conflicting. So Yes. 

Missing barriers? 

What I see as a potential barrier is that if you have documented everything very nice, but there is a lack 

of discipline and time to adjust the documentation the moment processes are changed. So managing that. 

I think a lot of processes will change due to new insights, but that you won’t take the time to process 

these into the SPI documentation. 
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# Challenge Yes/No? 

1 No perceived benefits of SPI 0 

2 Concerns about moving to a 'one size fits  all' methodology 0 

3 SPI is perceived as unattainable for SME's 1 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 1 

6 SPI is considered difficult or complex 0 

7 Lack of management support and commitment  0 

8 Political strength of the champion / other key players 0 

9 Lack of internal and external communication 0 

10 Organizational politics 0 

11 Demotivation (due to increased workload, lack of acknowledgement by senior management, etc.) 0 

12 Lack of knowledge and experience in SPI 0 

13 Finding the right time to execute the improvements 1 

14 Non alignment of goals and strategies with SPI program 0 

15 Lack of people resources 1 

16 Resistance to change 0 

17 Negative experience with SPI 0 

18 Lack of SPI awareness 1 

19 Lack of methodology/guidance/mentoring (for small business environment) 1 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 0 

22 Not being ready for SPI in terms of organizational maturity 1 

23 Improper project selection for SPI "pilot" introduction 0 

24 Lack of sponsorship for SPI 1 

25 SPI perceived as unnecessary /not required 0 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 1 

28 Lack of reward system 0 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  0 

31 The view that the company projects are not suited for SPI initiatives 0 

32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 1 
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COMPANY 7 

The seventh company is located in the south of the Netherlands and is a custom software developer 

focussed on; web and mobile development, and providing coupling to existing systems. Approximately 

40 people work here. The person being interviewed is the co-founder of the company that started 

approximately 11 years ago. 

I’m curious to what you are going to find, because especially if you are going to look at smaller 

companies, if you were to introduce such formal improvement programs. I wonder if you are going to 

find people that have heard of it in the first place. 

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO? 

Yes, I’m familiar with CMM or CMMI, but that was a long time ago. 

Explanation about SPI 

Is your current company actively engaged in SPI? 

It’s not that we have a formal program, I think that most people within the company don’t know what 

CMMI is. What we are doing is trying to standardize our process. We are doing this for one of our most 

important processes within our projects, being the one that starts from the moment of the customer 

contact until the delivery. There are some additional smaller processes involved, such as getting clear 

requirement from the customer. The question is how are you going to do that, and in what detail should 

you do this? Because you want to do Agile, however, a customer wants to have an idea on what he or 

she is getting at the start of the project. They have to apply for a budget for this. So try and do that in an 

Agile way, it is quite a challenge. That’s what we are trying to capture in our own standardised process, 

which at the same time includes our implementation process, being a SCRUM process. So we would 

like to know what deliverables and what additional requirements are needed, before taking the next step. 

And that’s what we are doing now, it’s still in progress so I can’t tell you a lot at this point. The reason 

we are doing this is because we want to continuously improve ourselves and because we as a company 

are growing. You’ll need something tangible to transfer your knowledge. It’s no longer happening in an 

informal way as it used to happen, with small 2 to 3 person sized projects, which knowledge was shared. 

No, nowadays that have no knowledge when they start and they need some solid support. That is in 

order to guarantee quality to a certain extent, you want to make it reproducible and avoid hassle. You 

don’t want new customers having a different experience than others, or else you’ll end up with 

escalations, and that’s not something you want. So that has everything to do with quality and customer 

satisfaction. The other thing that is important is that you want to create value within the company. In a 

company where knowledge is important, processes are getting important as well. It’s not desirable that 

all knowledge is just in the heads of the people that work at your company. You want to capture that 

knowledge, it makes your company much more valuable. So we want to increase our company value 

and increase our company quality. So it has both an operational side and a strategic side to it, and 

standardizing is the key word in this. So that is the trigger for us to actually engage in improving our 

process. So there is no official program, there are no CMMI books laying around. But we are currently 

engaged in an improvement initiative.  

Do you think the company you work at now could benefit from SPI implementation?  

I have mixed feeling regarding that. I think it is a smart idea to have everyone take a look at it, with the 

intent of possibly finding areas that we might have missed. Areas that might be important to also take 

into account. So more with the intention of having a complete overview. But that would be in the form 

of grabbing a summary of a few pages, which you then go through. I don’t believe in actually engaging 

in an official formal program, no SME is going to like that. I think SMEs will go bankrupt. Of course 

that is my own view on this, I might have some prejudices against it. I once read a book about it, but I 

thought it was communicated in a very abstract way, involving lots of forms and stuff like that. I honestly 

believe that everyone will be reluctant to engage in such a program, especially SMEs, and especially the 

modern developer. It’s not that structured anymore, you used to have a lot of layers, and separations, 

you would have a programmer, a developer, a business analyst and all sorts of different roles. Everything 
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a bit set in stone, however, that is not the case anymore. It has become much more dynamic, people 

actually like to have more diversity in their activities, and having more responsibility. Those formal 

processes are being left behind. And within the entire Agile movement formal processes are also 

becoming less important. The agile manifesto clearly states that interaction and communication are 

much more important than processes and tools. That doesn’t mean that they aren’t important at all, they 

are just less important. And what produces the most problems? When people are not communicating, 

not because something is wrong in the process. Often that is what people will say, that the process is 

lacking, but that’s not the real problem, you didn’t communicate and that’s where it went wrong. So the 

agile movement has also attributed to the fact that we are not really involved with formal processes, and 

I assume that will be the case for many companies.  

Does the company you work at have any plans to engage in a SPI program such as CMMI or ISO 

in the future? 

No, I do think that people should have read about it, maybe a summary, but if I were to run into someone 

that said I’m going to read up onto CMMI this week, I would not be amused. However, I’m probably 

pretty biased. I haven’t been involved with it in years, but to me it is very abstract, theoretical, and 

maybe meant for very large corporations that have a lot of budget for these kinds of things. 

Have you ever directly been involved in a SPI program in another company? 

With my first employer, that were they actually had the idea to do this. I wasn’t involved with an actual 

implementation. The technical architect was very involved with the topic and was really engaged. It was 

also an SME, they also had a need for a process that would help with how to deal with requirements. It 

eventually led to the creation of some use case based templates or something. Which would be used to 

find and document the requirements. I’m not sure why the official program wasn’t implemented. My 

mentor was very theoretical and definitely was able to communicate it very clearly, but I believe the 

man in charge at the company was concerned with how it was going to make money. I think every SME 

will have serious doubts if they will need to free up multiple people for multiple months to do something 

like this.  

Do you personally see value in engaging in SPI programs, such as CMMI or ISO? 

I see it as something that can provide completeness, to know what aspects are involved. If you are going 

to invent something yourself, you’ll end up forgetting things. So to use it to see what aspects are there 

and to consciously think about it. And you might end up with thinking, were not going to do anything 

with this, and that is fine. As inspiration I think this has added value.  

Do you see any barriers or obstacles to successful implementation of SPI in your company? 

It has to be pragmatic, so it has to connect to the things we are already doing. So it has to support the 

processes that are already in place. For example the Agile scrum process, it actually a pretty light 

process, but it already is very hard to follow. So if you were to decide to introduce such a methodology 

it will only become harder, so it has to support it. I would see it in the form of checklists I guess. I 

believe that checklists are a great way to ensure quality. So it more a tool that helps you to check at 

certain times if you thought of everything, did we comply with everything? So that’s what I would use 

such a program for. So that, and a financial barrier, I don’t think there is a necessity at the moment, 

because we already perform at a high level. We also don’t work with medical equipment, which 

obviously involves more standards. That’s not the case for us, we are at the modern web based 

applications side. There is no law, or customer demand for these things. It doesn’t apply to us, there is 

no customer that says “Are you level this or that? Or do you have ISO standard or something like that”. 

There is no external push for it. So it would have to come from within the company. So maybe using an 

intern to find out about it and provide us with some advice on how to implement. However, I think with 

the technical people of today, it would be a huge challenge to introduce such a formal program. 

Discussing the list of barriers 

1. I think there is added value, however, I think the balance, the price/quality ratio is not good for 

SMEs. There is definitely value in standardisation, but I think SMEs have to make it their 
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own. They need a pragmatic approach, and I think that is not doable with a SPI program such 

as CMMI. 

2. As far as I know, CMMI gives enough space to make small adaptations, it doesn’t force you to 

too work a certain way. It does force you to do certain things, but it’s up to you to how you 

accomplish this to a certain degree. So your unique process doesn’t necessarily have to be 

sacrificed. However, it does depend on your implementation of course.  

3. It is a bias I have towards it yes. With that I mean that the price/quality ratio does not strike a 

good balance for SMEs. It doesn’t have direct added value. 

4. Yes, again I’m biased, but the perception exists that it takes a lot of time, processes, meetings 

etc. 

5. Yes, but it’s more the decision to spend it on that. Simply because you don’t see that you will 

earn back what you have put into it. So you won’t spend it at all. 

6. I think so yes. You sure need some endurance to get through such a method. They might have 

improved that in the meantime though, so I’m not sure. 

7. No, I don’t think so, however, I say that as the boss. I think it’s the other way around, that 

when I would say “it’s important” that my employees would be very sceptical of it. So I think 

commitment on the work floor would be a problem, people need to feel some degree of 

freedom, and the moment that have the idea that freedom is taken from them, you’ll quickly 

run into problems with the modern day developer. 

8. What I just said, I think it’s not lack of management support, but more lack of commitment 

among employees, and when the champion is not convincing enough of he or she is not 

entirely convinced, I think it becomes very hard to convince others. I think that definitely 

makes it a barrier. I think that within this company, those formal things are not part of the 

company DNA, I think they want better processes, but they need to stay pragmatic, or else it’s 

a no go. 

9. I think if you were to say SPI or CMMI to everyone, maybe 2 or 3 people will know what you 

are talking about. And also the fact is that we have two customer groups. On the one hand 

internal projects which makes it easier to use your own processes and enforce them, on the 

other hand we have projects that are done at our customer, where we have to use their 

processes. So that has some effect. So people will say that it’s nice that you want this program, 

but where I work I’m bound to other processes. I also think that it definitely won’t be used at 

some of our customers. But I think communication could be a barrier yes. 

10. No, I don’t think so, that’s not really the case with SMEs. 

11. Yes, that what I meant just now. I think it certainly plays a role. 

12. Absolutely. 

13. Yes, everyone is very busy all the time. 

14. No, I don’t think so. 

15. Yes, also has to do with finding the right time, we don’t have extra people that would be able 

to do this. 

16. Not necessarily, people here are definitely aiming to do things better, often it does have to be 

supported using certain tools, as long as they are user friendly. So it doesn’t really have 

anything to do with changes, because using new technologies is also no problem here. So not 

resistance to change, but the change has to be pragmatic and applicable. So no. 

17. Yes, that is part of my bias. 

18. Yes 

19. Yes 

20. Yes 

21. No, I think it has to with people not having heard of it, I think people that have roots in project 

management will probably have heard of it, but we have a lot of young developers, I don’t 

think they will have heard of it. I don’t think there is a lack of project management skills, but I 

do think there is a lack of knowledge on how to implement such a thing. 
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22. This is a hard one. When would you consider a company mature, when it has a lot of 

processes? I’m not seeing that in our company. I think that such a program should be a match 

with the company, but I don’t think that has to do anything with maturity, but more with the 

type of company. So no, not this one. 

23. Yes, I can imagine this one. 

24. Yes, this one I see as a barrier. 

25. Yes 

26. Yes 

27. Yes 

28. No, I don’t see this one. 

29. Yes, that certainly one of the prejudices. 

30. No 

31. No 

32. Yes, definitely. 

33. Yes, I think I already have been hinting at that. I do wonder how such a program will map 

with an Agile process. Probably there are some combinations already, although I’m not sure. 

Are there any barriers missing? 

No, I think you have all of them. 

# 

Challenge 

Yes=1 

/No=0 

1 No perceived benefits of SPI 0 

2 Concerns about moving to a 'one size fits  all' methodology 0 

3 SPI is perceived as unattainable for SME's 1 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 1 

6 SPI is considered difficult or complex 1 

7 Lack of management support and commitment  0 

8 Political strength of the champion / other key players 1 

9 Lack of internal and external communication 1 

10 Organizational politics 0 

11 Demotivation (due to increased workload, lack of acknowledgement by senior management, etc.) 1 

12 Lack of knowledge and experience in SPI 1 

13 Finding the right time to execute the improvements 1 

14 Non alignment of goals and strategies with SPI program 0 

15 Lack of people resources 1 

16 Resistance to change 0 

17 Negative experience with SPI 1 

18 Lack of SPI awareness 1 

19 Lack of methodology/guidance/mentoring (for small business environment) 1 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 0 

22 Not being ready for SPI in terms of organizational maturity 0 

23 Improper project selection for SPI "pilot" introduction 1 

24 Lack of sponsorship for SPI 1 

25 SPI perceived as unnecessary /not required 1 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 1 

28 Lack of reward system 0 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  0 

31 The view that the company projects are not suited for SPI initiatives 0 
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32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 1 
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COMPANY 8 

The eighth company and at the same time the last company is a company located in the south of the 

Netherlands. It is fairly small with 11 employees, and has been founded some 4 years ago. The 

interviewee is the co-founder of the company and has been mostly concerned with software 

development, managing the software developers, and designing the software architecture. The company 

is active within the utility sector. 

Are you familiar with SPI programs such as CMMI (Capability Maturity Model Integration) or 

ISO? 

No 

Explanation about SPI 

Is your current company actively engaged in SPI? 

No, we are a start-up, all of our processes still need to be defined. I think in the early stages of the 

company your way of working is mostly based on common sense instead of working according to a 

theoretical framework to which you’ll be stuck.  

Do you think the company you work at now could benefit from SPI implementation?  

I like to think so, certainly because we have many undefined things within the company. I think defining 

processes for them would definitely help. This is because common sense is not always the best way and 

it often not based on anything. 

Does the company you work at have any plans to engage in a SPI program such as CMMI or ISO 

in the future? 

In the future we will probably look in the literature and create our own version. Because implementing 

a purely theoretical framework would just become a checklist. You won’t get strong commitment, it 

won’t work in that case. You’ll do it correctly according to the theory, but in practice you’ll still be 

doing a bad job. 

Have you ever directly been involved in a SPI program in another company? 

No 

Do you personally see value in engaging in SPI programs, such as CMMI or ISO? 

That’s what I said, a programme can give you a certain structure, one you and your company will have 

to embrace and work out in such a way that it will work for your particular situation. A purely theoretical 

implementation of such a programme I think is nonsense. If you should reach a certain critical mass in 

your company size, which is the case when people are not able to work efficiently and effectively, and 

you’re just sitting there with a 100 people, sure, then you will implement the overhead in order to make 

something out of it. 

Do you see any barriers or obstacles to successful implementation of SPI in your company? 

Adaptation, people probably won’t like the way of working, the direct benefits are not clear, those will 

come much later, if they show up at all. You will introduce so much overhead on so little people, it will 

beg the question if there actually is any performance gain at all. 

Discussing the list of barriers: 

1. Yes, especially in the early phase, eventually commitment will arise, as in people will realise there 

are benefits. However, not seeing any benefits is overdoing it. I think the question is more if the ratio is 

correct. So the ratio of implementation efforts versus the actual benefits. So, no perceived benefits is a 

bridge to far for me. If you were able to effortlessly implement such a program, there are certainly 

benefits. However, it’s definitely the ratio that matters most. 

2. Yes, I think that’s probably one of my biggest concerns, I don’t think that is how it works. 

3. No, I think if you really go for it, it should certainly be possible. 
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4. Yes, although time wouldn’t be the biggest issue. I think it’s the shift of focus, you will have to focus 

on solving something theoretical. Which means that you’ll have to spend effort and brainwork, instead 

of doing actual work. So effort and time, so not sure if it’s too much, but it is certainly a barrier.  

5. I think it’s mostly overhead and financing your needed resources, and the certification. In that case, I 

don’t see it as a major challenge, it has to have a business case of course. If it costs you a 100 thousand 

and you expect to just make 20 thousand out of it, from a business perspective it would of course be 

nonsense to start such a program. I guess you should be able to find some benefits, such as working 

more efficient, or creating better quality software when you have implemented such a program. In one 

way or another it has to make you money, or else business wise it wouldn’t be a logical thing to start 

with in the first place. 

6. No, I don’t think so, especially not when you do your own adaptation, and you don’t get stuck in a 

program that was invented by someone that has never had any real life experience. That the situation 

will arise that it appears to be a great program, but in practice it won’t work. I think if a program becomes 

difficult or complex, it is no longer a good program. An adaptation I would make out of it would not be 

difficult or complex. 

7. If the business case is positive and it will bring benefits I don’t see any reason why that support 

wouldn’t be there. Commitment on the floor, however, would be dependent on the short term benefits 

of such an implementation. So benefits that are felt every day, I think that would be much trickier. So 

partly I guess? However, purely from the perspective of the management, I don’t see an issue. 

8. No, that is no problem 

9. No, I don’t think so, if the framework is complete it should have accounted for that. So that’s a 

framework issue. 

10. No, I don’t think so. 

11. No, I don’t think that’s an issue, this company is way too small for that. 

12. Yes, I think so. 

13. Yes, this one too. I think it will always be tricky to start a program that takes a long time and does 

not have direct benefits. 

14. No, as long as you’re a software supplier and you deliver software to third parties, I don’t think 

misalignment will be an issue. 

15. This one is directly linked to financial resources. Because if you have commitment from the 

management and you don’t have any problems with finances, it will be possible to just hire people. So 

it is a derivative from those two points. On its own I would consider it to be a barrier. 

16. I think this one is always a barrier or a challenge, you always have to keep it in mind, and it’s just 

human nature. 

17. We don’t have any experience with it, so we can’t have any negative ones. 

18. I think it’s not that a big of a deal, I think everyone has a certain kind of drive to structure things 

more. I think if you were to ask anyone if they think that a SPI program exists, I am sure that everyone 

would think that there are programs for that, however they probably won’t be familiar with the content 

of one or more programs. So awareness of SPI, I don’t think that’s a barrier. 

19. Yes. 

20. No one likes documentation. 

21. Yes, definitely. 

22. Yes, I think that will still take some time, we still have to solve some things first. I would prefer to 

have our processes to come to be in a more natural way. You see, you still need some agility if you want 

to develop with that small amount of people. Procedures, and alignment and execution of normalised 

processes is something that comes second. First, you’ll need a product that sells. If you have that, it’s 
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possible to work on your project which makes it the product easier to sell. At least that would be my 

goal when starting with such a program. If you’re creating custom software and you have a good relation 

with your customer, than this is less of a problem. It’s more that you want to be able to service 10 

customers in a uniform and normalised way. That does bring it back to scaling, because you’ll need to 

scale in order to service 10 customers instead of 1. 

23. It could be a challenge 

24. I don’t think that’s an issue. 

25. No, I think everyone understands they will need to go through this at one point or another. 

26. Yes, I think so. 

27. I don’t see it, company culture is evidently a derivative of the way you set up your processes, and if 

you set up your processes with your company culture in mind it shouldn’t be a problem. 

28. Yes, I think that can be tricky. A lack of a reward system could be a challenge. 

29. If you look at it from a purely theoretical perspective, a lot will seem as nonsense fairly quick. You’ll 

have to cherry pick. So yes. 

30. No 

31. No 

32. With the theoretical kind, I’m pretty convinced that is the case. I think the annoyance and resentment 

that comes into play with just one illogical and annoying rule will already have a major impact on 

people’s creativity.  

33. Definitely, those things are never in sync with each other, so cherry picking is the way to go. 

Are there any barriers missing? 

Personally, I see these frameworks as starting points, which you have to bend and adapt to your own 

way of working, in which you cherry pick from the framework. I think that process could go wrong. So 

with your own custom implementation of the SPI framework that’s not entirely according to the 

literature, you will run into difference in opinions in what parts of the framework should be implemented 

in which ones shouldn’t. So you get some sort of a value estimation on every part of the framework. I 

think that it’s quite a challenge, to make a companywide custom version of the framework without 

having one person’s vision will dominate. It really needs to be a blend on which everyone has to agree, 

all the different departments. I think that’s one of the risks of cherry picking.  

# 

Challenge 

Yes=1 

/No=0 

1 No perceived benefits of SPI 0 

2 Concerns about moving to a 'one size fits  all' methodology 1 

3 SPI is perceived as unattainable for SME's 0 

4 Too much time involved in SPI adoption 1 

5 Lack of financial resources 0 

6 SPI is considered difficult or complex 0 

7 Lack of management support and commitment  0 

8 Political strength of the champion / other key players 0 

9 Lack of internal and external communication 0 

10 Organizational politics 0 

11 Demotivation (due to increased workload, lack of acknowledgement by senior management, etc.) 0 

12 Lack of knowledge and experience in SPI 1 

13 Finding the right time to execute the improvements 1 

14 Non alignment of goals and strategies with SPI program 0 

15 Lack of people resources 1 

16 Resistance to change 1 
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17 Negative experience with SPI 0 

18 Lack of SPI awareness 0 

19 Lack of methodology/guidance/mentoring (for small business environment) 1 

20 Increased formal procedures and documentation 1 

21 Lack of project management skills 1 

22 Not being ready for SPI in terms of organizational maturity 1 

23 Improper project selection for SPI "pilot" introduction 1 

24 Lack of sponsorship for SPI 0 

25 SPI perceived as unnecessary /not required 0 

26 Low level of customer or market push 1 

27 Company culture not suitable for SPI 0 

28 Lack of reward system 1 

29 Perception that SPI gets in the way of real work 1 

30 Concerns on possible bad SPI assessment  0 

31 The view that the company projects are not suited for SPI initiatives 0 

32 Perception that SPI will reduce creativity and flexibility 1 

33 Perception that SPI is incompatible with other frameworks 1 

 

 


