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Executive Summary 

Productisation of Knowledge Intensive Business Services has been a global phenomenon, 

discussed at length within the northern European academic context.  The goal of 

productisation is to transform a professional service into a commercially valuable commodity. 

Much research has been conducted in the fields of marketing and consultancy, however, 

research detailing modern concepts of content development atop software platforms is 

sparse. So too are the technical aspects of enablers within a productisation exercise. 

Productisation is a means of stabilising the quality of a service offering, whilst improving 

competitiveness and performance. In this study, a productisation programme was studied by 

means of a case study, split into four major version releases. The purpose of the study was to 

identify how one clarifies a socially effective method for productising KIBS atop an existing 

software platform, for distribution as a productised solution. 

The question posed was broken into the following key objectives: 

1. To identify effective supporting systems, tools, and technologies. 

2. To design an effective framework and development workflow. 

3. To identify social impacts and sensitivities within the organisation. 

A multiple, embedded case study approach was used, with secondary data (documentation 

and archival records) used to develop a typography that was applied to four iterative cases. 

These four cases were separated by major version numbers, detailing the learnings related to 

each objective posed above. Observation and narrative analysis took place on each case, 

detailing the key challenges and experiential learnings. 

An opinion survey was conducted within the third case, highlighting conflicts and sensitivities 

between teams within the organisation; those of the service delivery consultants and product 

developers. After the conclusion of the fourth case, focused interviews were held with 

members of each team in order to assess the validity and reliability of the researcher’s 

observations. 

Numerous conclusions were drawn from the observations of each case, with 

recommendations including critiques of strict version control, the dangers of resigning to a 

failing system, and the importance and value of self-design of a productisation framework and 

process. 

Role definition and knowledge transfer formed key recommendations towards social impacts, 

with decisive action within hiring and performance management forming a key component of 

retaining high performing teams and individuals. 

Ultimately, the recommendations culminated in the development of a high-level framework 

for use in the process of productising a Knowledge Intensive Business Service (KIBS) upon 

existing software platforms. This framework details three key components: input streams, 
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internal processes, and an overall governance. This framework aims to assist organisations in 

developing their own productisation programmes in a rapid and effective manner, while 

avoiding the pitfalls of starting ‘from scratch’. 
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Chapter 1:  Introduction 

1.1 Background 

The organisation at which the researcher is employed specialises in niche financial software 

products, with a focus on the Internal Audit industry. In addition to being a reseller of one of 

the top data analytics platforms globally, the organisation provides a Knowledge Intensive 

Business Service (KIBS) to clients by means of the creation of scripts and content on top of this 

platform. 

The software platform provided was developed in Canada, and is sold directly by the 

Independent Software Vendor (ISV) within the North American continent. Outside of this 

region, the software is sold via a network of Value Added Resellers (VARs). The organisation 

on which this study is based is one such reseller. 

Historically, clients would purchase the software from the organisation and request KIBS 

consulting for their particular business and data analysis needs. These needs would often be 

standard data analysis tests used to attain assurance that a particular department or business 

process is functioning within compliance and regulation. This is done by means of analytic 

tests that run against the customer’s Enterprise Resource Planning (ERP) data and return any 

exceptions to the company policies and procedures that may occur (such as paying an 

employee that has left the company, or paying a supplier invoice twice). The service consultant 

would often be engaged for time periods in excess of four weeks. 

Due to the ongoing engagements and requirements of the organisation’s service delivery 

team, a separate, dedicated team was introduced to the organisation, labelled as the ‘product 

programme’. The product programme was to be tasked with developing a productised 

solution for the organisation. 

A view was taken to identify the tests that were performed repeatedly at multiple clients and 

identify a manner in which they could be pre-packaged into a repeatable, standardised 

product. The goal would be to reduce the time to implement, lower the barrier to entry in the 

market, and to generate annuity revenue for the organisation. 

Once identified, these tests could be grouped together by business process (such as Accounts 

Payable) and sold as a module. The benefit to the customer of this modular approach would 

be that each module could be billed for separately on a subscription basis. This subscription 

would in turn be supported by means of periodic updates per module, adding additional tests 

and value for the client. 

In order to identify these re-usable tests, an investigation into which tests were applied to 

customers over prior years’ projects was performed, as well as an identification of industry 

best practices and tests thereof. Once identified, the product programme would endeavour 

to develop the selected tests into a product that could be released into the market. 
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The long-term benefit of the programme to the organisation would be that of annuity 

revenue. As a hypothetical example, a traditional sales engagement for resale software and 

consulting may be broken down as per Table 1. 

Item Cost to Customer Margin Profit 

Software R 1,000,000.00 30% R 300,000.00 

KIBS R 2,000,000.00 30% R 600,000.00 

 R 3,000,000.00  R 900,000.00 
Table 1: Traditional Sales Engagement Pricing 

As evidenced in the table, a margin of 30% on a R3m deal would result in a profit of R900k. 

This profit would be once-off, and not result in any annuity. By contrast, a deal of the same 

financial value combined with productised offerings may be structured as per Table 2. 

Item Cost to Customer Margin Profit 

Software R 1,000,000.00 30% R 300,000.00 

Services R 1,000,000.00 30% R 300,000.00 

Deployment R 970,000.00 90% R 873,000.00 

Product Subscription R 30,000.00 pm 100% R 30,000.00 pm 

 R 3,000,000.00  R 1,473,000.00 

   R 30,000.00 pm 
Table 2: Productised Offering Sales Engagement Pricing 

While the offering to the customer is still R3m, the margins of the different line-items differ 

significantly. It may be argued that the cost of services could be further lowered, resulting in 

an even lower cost to the client, allowing for ease of sale. As shown in Table 2, product 

subscription offers a 100% margin on a monthly basis, and becomes a ‘volume play’ for the 

organisation. Penetration of multiple markets and the implementation of multiple modules at 

a large number of customers will allow for a passive, reliable income for the organisation, 

while still maintaining custom services for ad hoc revenue. 

Research regarding the productisation of Knowledge Intensive Business Services is relatively 

sparse, with the majority of papers published in northern Europe. Even more sparse is the 

specialisation on software based services, as opposed to that of management consulting or 

marketing. 

This paper intends to catalogue the journey a software KIBS provider has taken in order to 

productise a provided service, detailing various high level requirements for the enablement 

of such an approach. 

1.2 Significance of Study 

1.2.1 Increased Profitability 

The profitability of a business can be indicated by Earnings Before Interest and Tax (EBIT). This 

indicator details the potential future profitability of an organisation. Within a consulting 

business, the nature of engagements (being relatively ad hoc) cause the EBIT multiple to be 



3 

lower, whereas a business offering an annuity product would garner a higher EBIT multiple 

due to the sustainability thereof (Moorhouse, 2013). 

Productisation of the services offered by a consulting business may therefore show an 

increase in the EBIT multiple of the organisation, effectively raising future earning potential 

and business value. 

1.2.2 Lower Barrier to Entry and Annuity Revenue 

With lower costs offered by subscription, the barrier to entry towards organisations that 

would otherwise have prohibitive budgets can be overcome. When a service is productised, it 

may become a ‘volume play’; that is, offering a product with the view of having a large number 

of customers at a smaller fee per customer. This is in contrast to ad hoc services where there 

may be a significant cost on a once off basis to a limited number of customers. 

These services, now offered within a productised, subscription-based approach, in turn allow 

for the generation of repeat annuity revenue for the organisation, as well as potentially 

offering the client tax relief by means of using operational expenditure instead of capital 

expenditure. 

1.2.3 Mapping the Way 

While this study considers the evolution of a single productisation exercise (and the iterations 

thereof), it is assumed that if the process is successful, it would be applied to other products 

within the organisation. 

A detailed account of the benefits, processes and pitfalls of productisation would allow for the 

organisation to reap the benefits of past success in process and procedure, while highlighting 

the potential dangers and ‘well-intentioned failures’ that may occur. 

1.3 Research Question 

Much of the knowledge generated globally on the productisation of Knowledge Intensive 

Business Services is centred around marketing or business consulting. The few available 

resources related to software productisation detail an approach more akin to developing new 

products from the ground up. In the case of this study, the Knowledge Intensive Business 

Services are developed upon a pre-existing platform and, as such, it differentiates itself from 

other research. The question posed by this paper is as follows. 

How does one clarify a socially effective method for productising KIBS atop 

an existing software platform for distribution as a productised solution? 

1.4 Research Objectives 

The objectives to follow have been identified as key components for the effective creation of 

a productised solution, with a view to sustainably maintain and iterate the product going 

forward. 
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1.4.1 To Identify Effective Supporting Systems, Tools and Technologies. 

The effective use of technology can be seen to drastically increase the performance of a 

department (Bartel, Ichniowski & Shaw, 2005). It is with this in mind that the identification of 

effective supporting systems, tools, and technologies would be an objective of the study. 

As there is no ‘one size fits all’ approach to the productisation of Knowledge Intensive Business 

Services, it stands to reason that there is no definitive recommendation regarding the 

supporting tools used by the approach. While this may hinder the speed at which delivery is 

achieved, it allows for multiple systems to be used on a trial basis in order to identify the best 

fit for the development team involved. 

1.4.2 To Design an Effective Framework and Development Workflow 

In tandem with the identification of supporting systems, an effective framework and 

methodology for productisation should be identified and isolated. Product development in 

general is performed in an iterative manner, and the researcher believes that the processes 

followed within the development team should not be treated differently. 

Within the development team, the individuals closest to the productisation of the services 

should have input into any development processes, in order to garner both buy-in and efficacy 

of the processes and workflows involved. 

1.4.3 To Identify Social Impacts and Sensitivities within the Organisation 

With any project involving a major change, social sensitivities may be heightened and 

individuals may be impacted. A change of this nature, where a service is productised, may 

indeed threaten the livelihoods of those individuals previously offering the service on an ad 

hoc basis in a service delivery context. 

Similarly, the core team developing the productised solution would also need to be effectively 

hired and retained, displaying the ideal blend of skills and social cohesion. 

People are complex, with no two individuals set to react or perceive events in the same 

manner (Gray, 2014). As such, the risk towards staff wellbeing and morale is high, with 

sensitivities not being easily identifiable from the outset. 

1.5 Research Approach 

When research is approached, the researcher’s belief of reality holds a significant impact on 

the interpretation of a particular subject. A researcher’s understanding of the world is 

constructed from his or her perspectives and standpoints and, as such, it can be argued that 

there is no single ‘correct’ understanding of the world (Maxwell, 2012). 

Ontology, epistemology and the research paradigm are a clarification of the researcher’s 

beliefs of reality and the gathering of knowledge. Ontology is a definition of the researcher’s 

reality and understanding of existence, while epistemology is an understanding of what 

constitutes valid knowledge and the gathering thereof (Raddon, 2010). 
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In the section to follow, the researcher will explain his ontological and epistemological 

positions, research paradigm, and the research type; thus clarifying the researcher’s position 

within the current subject matter. 

1.5.1 Ontological Position 

In line with the above, Frazer and Lacey (1993) propose that our knowledge of the world is 

interpretive and provisional, as opposed to representational. The qualitative researcher must 

position his background in the subject matter with this in mind, in order to better describe his 

interpretation thereof. 

The researcher had been involved in product development in a supporting role for many years. 

Having been employed by a multi-national software development company over a period of 

four years, he moved from a junior role in the call centre to the role of managing support 

services on a global level. 

The migration from the role of a specialist to that of a manager created a shift in the 

researcher’s thinking, and allowed him to become closely involved with the development 

teams within the organisation, observing and giving input to future software releases. This 

involvement sparked a fascination as to how the researcher would position a team differently 

and manage them in a way that more closely resembled his personal values and his passion 

for the enablement of individuals and teams. 

Having remained at the company during multiple restructures, the researcher gained a keen 

eye for the sensitivities of people and their interactions. This was not unnoticed by the 

executives of the organisation. Two years later, the researcher would be called upon to start 

a product development department of his own in another organisation by one of these, now 

former, executives. This department was created by means of a programme, which is in turn 

the subject of this study. 

Having seen the interactions of people on a global scale at multiple organisations, the 

researcher is acutely aware of the differences in each individual’s reality and perspective, and 

thus his ontology can be described as that of the critical realist, in that we cannot have an 

objective or concrete knowledge of the world in social science, and that there may be 

alternative valid accounts and explanations of particular phenomena (Maxwell, 2012). He 

believes that each individual has their own account of reality, and thus there may be multiple 

means of accessing and interpreting these accounts (Gray, 2014). 

1.5.2 Epistemological Position 

Given an ontology of critical realism, it follows that the epistemological position of the 

researcher would follow a form of constructivism or relativism (Maxwell, 2012). A definition 

of constructivism is that of a position that social phenomena and the meanings thereof, are 

accomplished by social actors on a continual basis (Bryman, 2003). 
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Closely linked to constructivism, is interpretivism, which asserts that natural science and social 

science realities are different, and as such require different methods of research; while natural 

sciences deduce laws, social sciences deal with the actions of the individual (Gray, 2014). 

The realism approach to interpretivism is that science creates a true and accurate 

representation of the world (Chia, 2002). As such, both tangible and intangible objects such 

as corporate culture, the organisation and corporate strategy act independently of the 

researcher and are available for systematic analysis (Gray, 2014). Critical realism in turn 

acknowledges the potential subjectivity of the research, being cognisant of the effects of the 

individual and participants’ perceptions of the world around them, as can be seen in 

constructivism (Madill, Jordan & Shirley, 2000). 

As the creation of a programme within the organisation encompasses aspects from both the 

personal and organisational context, it follows that the research conducted in this paper will 

take an epistemological position of interpretivism. The researcher is directly involved in the 

programme, and many of the results of the programme will be interpreted in a subjective, 

qualitative manner. This paradigm is detailed in the section below. 

1.5.3 Research Paradigm 

The research paradigm is seen as a way to explain assumed philosophical beliefs and the 

manner in which they influence the research (Lund Research Ltd., 2012). These paradigms in 

turn influence the research methods used in carrying out scientific investigation (Dash, 2005). 

Cohen and Crabtree (2006) identify five common paradigms, namely: 

• Interpretivist paradigm 

• Positivist paradigm 

• Subtle realist paradigm 

• Critical theory paradigm 

• Feminist paradigm 

In terms of this study, the interpretivist paradigm was used, assuming that the construction of 

our reality and understanding thereof has developed in a social and experiential manner 

(Cohen & Crabtree, 2006). The role of the researcher in this paradigm is to focus on meanings, 

derived from being party to the observations within the research (Easterby-Smith, Thorpe & 

Lowe, 2002). 

This paradigm aligns with the researcher’s ontological and phenomenological positions, as 

well as his direct involvement in the subject of the study and its participants. 

1.6 Research Methodology 

1.6.1 Multiple Case Study 

The research methodology would be that of a qualitative design, by means of multiple case 

studies of the phenomena using qualitative data. The multiple cases would detail multiple 
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releases of the productised solution, separated by release version per case study, while 

maintaining focus on the product development programme. 

The study would follow an exploratory or inductive approach, as there was little or no existing 

theory when starting the programme within the organisation (Perry, 1998). Improvements to 

the processes, framework, social impacts, and tools were introduced after each release of the 

product, thus differentiating each case and building on the existing theory. In essence, the 

data gathered from the previous release would inform the following release (and subsequent 

case study). The choice of approach is confirmed by Yin (2009), asserting that the research will 

proceed through a series of studies or stages before conducting a comparison between them. 

The type of case study design would be that of a multiple case, embedded study. Multiple 

units of analysis would be used (as detailed and outlined within the research objectives), 

which in turn would be used within each case (Gray, 2014), selected by the major version of 

the product released. 

1.6.2 Data Sources 

Data collection sources within the case study would consist of the following mixed-method 

approaches: 

1.6.2.1 Documentation (Secondary Data) 

Documentation collected and created within the product development programme would 

selectively be analysed within the confines of the study limitations and delimitations. 

1.6.2.2 Archival Records (Secondary Data) 

As with documentation, archival records of prior development efforts would be collected and 

collated in order to detail various aspects of each version release. 

1.6.2.3 Interviews 

Focused interviews would be used in order to address reliability and validity, gaining external 

feedback regarding the fulfilment of the research objectives. 

1.6.2.4 Direct and Participant Observation 

As the researcher was in charge of this particular programme and the staff therein, direct and 

participant observation would form the core of the research in all cases. 

1.6.2.5 Surveys 

Lastly, surveys towards a select population within the VAR were conducted in order to assess 

the efficacy of the programme in general. 

1.7 Assumptions 

The following assumptions were made as part of the study: 

• The products developed within the study will not be fundamentally changed for the 

duration of the study. 
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• Respondents to surveys and interviewees will respond to surveys and interviews with 

integrity and accuracy. 

• The organisational strategy and core business goals of annuity revenue will not be 

revised during the course of the study. 

• The underlying technology on which the product is developed will not be changed or 

fundamentally altered. 

1.8 Limitations 

The following limitations were placed on the study: 

• The study will be limited to the products developed within the VAR organisation. 

• Applicability to other platforms may be limited, given differences in software 

capability. 

• Further factors affecting revenue and sales of the product have not been taken into 

consideration. The study has been limited to development. Marketing, sales, and 

technical implementation have been excluded in order to retain a manageable scope 

for the study. 

1.9 Delimitations 

• The study would be limited to the VAR organisation, as other partners within the ISV’s 

partner network had either not attempted a similar programme, or resource 

constraints prohibited the researcher from conducting a study over multiple 

continents and partners. 

• The study would apply only to release versions of the VAR organisation’s flagship 

product, given its maturity and take-up within the market. 

1.10 Layout 

1.10.1 Chapter 2: Literature Review 

This chapter will detail the review of the various literature available globally, centred around 

the aforementioned research objectives.  

1.10.2 Chapter 3: Research Methodology 

This chapter will detail the approach and method in order to complete the research aims and 

objectives. It will detail case selection criteria, data collection methods, data processing 

methods, research ethics and how the data collected was validated and compared. It will also 

provide an approach towards detailing the validity, applicability and reliability of data used 

within the study. 

1.10.3 Chapter 4: Data Analysis and Findings 

This chapter will detail the cases selected for analysis within the study. The data collected was 

critically analysed in order to formulate a progressive and iterative link to the research aims 

and objectives. This was performed in the context of the literature review and built on existing 

research and prior case studies. 
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1.10.4 Chapter 5: Conclusions and Recommendations 

Chapter 5 will summarise the research findings and results, linked to the research aims and 

objectives identified. It will detail the practical application of the research and the findings 

thereof, with reference to both the literature and progressive cases. It will detail any 

limitations of the study, as well as potential items for further research and study. 
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Chapter 2:  Literature Review 

2.1 Introduction 

Productisation of a Knowledge Intensive Business Service (KIBS) is a topic that has been 

increasingly covered in research case studies regarding the process, systems, and marketing 

involved therein (Valminen & Toivonen, 2012), however a more holistic approach to the 

subject has been elusive. References to client satisfaction, the content involved and the 

process of standardisation (Chattopadhyay, 2012) follow a common theme in literature, albeit 

one that tends to exclude the internal organisational management components of 

productisation, such as people management, the technological needs presented, and the 

systems involved in the process. 

The literature review conducted below has been conducted in retrospect. The programme 

itself formed the basis of the multiple case study prior to introduction of theoretical aspects 

(beyond that of initial programme structures). 

The literature review will discuss topics and themes related to the research objectives and 

approach. Certain topics, while important, do not serve the research objectives and, as such, 

have been removed. One such topic is that of Product Management which, while important, 

is a blanket term for the management of the entire process outlined herein. 

The concepts used within the multiple case study approach will be introduced within the 

review, followed by a focus on the key research objectives, as detailed in the paragraphs to 

follow. 

Literature relating to the aim of designing an effective framework and development workflow 

will represent the bulk of the review, detailing the ‘why’ and ‘how’ of productisation as a 

valuable activity. 

The aforementioned frameworks would inform the approach taken in identifying supporting 

systems, tools and technology, and highlighting the key concepts of software development. 

The review has taken an approach that highlights the underlying needs and concepts within 

such a programme, and not necessarily the specific products available to address these needs. 

While the third objective of social impacts and sensitivities has been highlighted as an 

objective, much of this objective would only become clear by means of direct observation. 

From a literature perspective, a review of material related to hiring and organisational culture 

will be conducted, as this would form a key component of social impacts to the organisation. 

2.2 Multiple Case Study Approach 

The inductive, multiple case study approach used within this study is based on the 

relationships identified by Perry (1998). In his comparison of case study positions, he 

highlights the differences in approaches, as illustrated in Figure 1. 
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Figure 1: Comparison of Two Case Study Positions: Inductive and Deductive (adapted from Grey 2014, adapted from Perry, 
1998) 

Within this study, the theory used in each case is developed from the knowledge gained from 

the prior case, starting with little or no theory within the first case, as detailed in the leftmost 

panel of Figure 1. This approach is confirmed by Yin (2009), who argues that the research 

proceeds through a series of stages, after which comparisons can be drawn. It is important to 

note that these comparisons would not necessarily be confirmatory, as the development of 

theory within a particular case would inform new questions and challenges within the 

subsequent case (Gray, 2014). Within this study, these developments in each case would be 

used to address the objectives detailed in Chapter 1 as overarching themes, addressing the 

programme in a holistic manner. 

2.3 Productisation 

Decades ago, Levitt (1972) proposed that service organisations could benefit from the 

application of industrial approaches to service delivery. In recent years, Vargo and Lusch 

(2008) argued that instead of service organisations adopting an industrialisation approach, 

industrial organisations should adopt a service based approach. 

The majority of material referring specifically to productisation has emanated from Finland 

and northern Europe, with little being discussed outside of the region. The term 

“productisation” is a simplified form of an earlier term, “productivisation”, originating from 

authors analysing the development of management consulting knowledge into marketable 

services (Heusinkveld & Benders, 2005; Huczynski, 1993). 

Valminen and Toivonen (2009) state that the aim of productisation is to transform a service 

into a commercially valuable commodity. The commoditisation of a service may be performed 

by methods such as modularisation, or a systematisation of its components. 

Even more of a rarity in literature is information on productisation practices within a KIBS 

environment (Valminen & Toivonen, 2012). The general process identified within consulting 

businesses that have attempted productisation, is a codification of ideas into different 
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packages, which in turn are applicable in various contexts. These principles are then combined 

with customer-specific situations to enable action (Heusinkveld & Benders, 2005). 

2.3.1 Why Productise? 

A key driver of the productisation of a service, is that of improving competitiveness and 

performance. A well-defined production process may stabilise the quality of a service offering. 

This in turn creates a tangible, measurable delivery to the client, in that the producer of the 

product gains clarity on what is to be sold, and the customer gains clarity on what is being 

purchased (Chattopadhyay, 2012). 

In a study conducted by the Turku School of Economics, managers of consulting firms offering 

productised services stated that “the customer needs to feel that they are getting something 

concrete” when making a sale. The easier the product is to define and sell, the easier it is for 

the customer to purchase (Jaakkola, 2011). 

A further benefit to internal teams of developers is the transfer of knowledge during the 

productisation of a knowledge intensive business service (Valminen & Toivonen, 2012; 

Chattopadhyay, 2012). This facilitation of learning and knowledge transfer is also present 

between the producer and the customer, allowing for new insights for both parties (Miles, 

Kastrinos, Flanagan, Bilderbeek, Hertog, Huntink, & Bouman, 1995). 

A combined effect of the facilitated learning and concrete product definition is the 

organisation’s reputation and expertise being recognised at a higher level (Jaakkola, 2011). 

The perception of a product feature, rather than that of an abstract service, inspires less risk 

aversion as it is able to be measured against clear initial expectations once deployment has 

completed (Chattopadhyay, 2012). 

The visual identity of a product, with physically tangible media such as a branded cardboard 

box, inspires buyer confidence and may be used to assist in the sales of a particular product 

(Jaakkola, 2011). In this instance, sales staff may lessen the knowledge burden on themselves, 

as the client is able to self-educate by means of graphics, brochures, and other media. 

Lastly, releasing a service as a product opens many avenues for variable pricing mechanisms. 

Knowledge Intensive Business Services delivered in an ad hoc manner are often time 

consuming with an ill-defined cost due to the variable nature of project delivery (Valminen & 

Toivonen, 2012). This low level of standardisation within a KIBS project has been shown to 

yield the lowest gross profit of software business models, compared to a product licensor, 

which yields the highest revenue (Kontio, Jokinen, Makela & Leino, 2005). Productisation also 

allows an organisation to sell value propositions for a fixed fee, as opposed to selling an 

expert’s time (Chattopadhyay, 2012). 

2.3.2 Approaches 

Three main approaches exist around productisation: industrialisation - as proposed by Levitt, 

(1972), systematic development, and blueprinting (concept development) (Valminen & 

Toivonen, 2012). Blueprinting predominantly relates to creating a new service in conjunction 
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with a singular customer’s need, while those of industrialisation and systematic development 

may be seen to be more flexible in their approach to existing services. Although blueprinting 

is discussed within this review, more focus is placed on industrialisation and systematic 

development. 

In the approaches of industrialisation and of systematic development, the aim is to define a 

service in such a way that it becomes “product-like” (Chattopadhyay, 2012). Within 

industrialisation, the approach is that of modularised components of a service, from which 

value is derived by unique combinations of the modules created (Valminen & Toivonen, 2012; 

Sundbo, 2002). This process involves detaching service features from each other to create 

single-function processes. These processes are then easier to standardise and apply to a 

broader audience. The danger in modularisation is the creation of too many modules 

(Virtanen, 2013), thus diluting the value of each and increasing the complexity of the modules 

available. 

Systematic development involves a clear definition of a formal development process, moving 

through phases such as idea generation, development, piloting, and commercialisation 

(Valminen & Toivonen, 2012). This process includes a large portion of customer interaction in 

later studies, allowing for expectations to be met on both sides of the development 

engagement (Alam & Perry, 2002). A large portion of recent research into systematic 

development has been carried out using the New Service Development (NSD) framework 

(Valminen & Toivonen, 2012), discussed further in section 2.4 - Programme Framework. 

While aspects of systematic development and NSD are beneficial, they are predominantly 

geared towards the creation of new services in a productised form (Valminen & Toivonen, 

2012), as opposed to taking an existing service and modularising it. Riedl, Leimeister and 

Krcmar (2009) argue that NSD may not be effective in the modern age of Software as a Service 

(SaaS) – referred to as e-services by the authors – and as such complimentary methodologies 

may be introduced, such as Agile and Lean, in order to address the lack of rapid turnaround in 

the process and the lack of inclusion of existing service components. 

With the advancement of the Internet in recent years and the aforementioned e-services, 

methods evolving from manufacturing, such as those of Lean Manufacturing, are gaining in 

popularity and may be applied to product and software development as evidenced in the 

creation of IMVU (Ries, 2011). IMVU is an online socialisation platform, created within the 

Lean methodology illustrated in Figure 2.  
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Figure 2: The Lean Startup Process (adapted from theleanstartup.com) 

This methodology involves taking an idea rapidly through a process of building, measuring, 

and learning, all the while reducing the total time taken within the looped process. This 

method allows for a Minimum Viable Product (MVP) to be developed (or built); one which is 

aligned with the minimum functionality required by the consumer of the product. The 

developer would then measure the success of the product and, using that data, determine 

whether to pivot in an alternate direction, or remain on the current development path. The 

developers then learn from the feedback and release, before starting the cycle again (Ries, 

2009). This lean methodology may well be applied within productisation (as alluded to by Riedl 

et al.), addressing the shortfalls of NSD. 

Building on the idea of modularisation within the industrialisation approach, Jaakkola’s study 

on productisation practices shows that the approach of building modular products is 

beneficial, in that more sophisticated products are not developed independently, but are built 

on top of the pre-existing modules and versions of the pre-existing product (Jaakkola, 2011). 

2.4 Programme Framework 

2.4.1 Managing Successful Programmes (MSP) 

The MSP framework was developed by the United Kingdom’s Major Project Authority (Best 

Management Practice, 2011). This framework, while not directly related to productisation, 

allows for the management of highly ambiguous environments within three major concepts: 

principles, governance themes, and transformational flow (more easily understood as the 

processes involved in the management of a programme) (Dolan, n.d.).  

The principles of the framework form its foundation, and are distilled by Dolan as follows: 

• Remaining aligned with corporate strategy 

• Leading change 

• Envisioning and communicating a better future 

• Focusing on the benefits and threats to benefit realisation 

• Adding value 
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• Designing and delivering a coherent capability 

• Learning from experience 

The second concept is that of governance themes. These are various topics which form a 

control framework for the programme in question, consisting of various governance 

documents guiding the implementation of organisation structures, controls, and delivery 

(Axelos, n.d.). 

The final concept is referred to as transformational flow. This is the route followed by the 

programme over the course of its lifecycle to deliver the new capability, outcomes, and 

benefits (Axelos, n.d.). The complete programme framework is illustrated in Figure 3. 

 

Figure 3: MSP Framework (Axelos, n.d.) 

A key advantage of this framework is that of recommendations for its use in the development 

of new products (Dolan, n.d.). The framework is also recognised globally as a ‘best-practice’ 

framework over its four current editions (Snowden, 2011). 

2.4.2 New Service Development (NSD) 

The most predominantly featured framework within current productisation literature is that 

of NSD. Often, this framework is referred to in the case of service innovation, being the 

creation of a new service from the initial concept (Goldstein, Johnston, Duffy & Rao, 2002). 
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Productisation, on the other hand, requires a more neutral approach to existing services 

(Valminen & Toivonen, 2009). 

NSD is a systematic approach to developing a service, and as such it may be used as a model 

focused on systematising a service – developing a service within a pre-defined and planned 

in-house process (Valminen & Toivonen, 2012). This in-house approach has been criticised, 

however, due to its focus on in-house development and not on that of customer and market 

information (Engwall, Magnusson, Olin & Sandberg, 2001). In response to this critique, Alam 

and Perry (2002) added input from customers as an element within the development process. 

While the approach has been iterative with additions to the NSD framework (such as that of 

Alam and Perry), more recent research focussing on electronic services has criticised NSD for 

being ill-equipped to address the rapid changes experienced within the modern, internet-

ready environment (Riedl, et al., 2009). In particular, the framework does not allow for 

harnessing the feedback and continuous improvement offered by other methods, such as 

Lean or Agile. 

A similar concern can be extracted from a recent literature review of NSD success factors. In 

the review, process iteration and process speed were two of the success factors mentioned 

least frequently in the forty-eight existing research papers reviewed (Posselt & Förstl, 2011). 

Similarly, a process known as New Product Development (NPD) is referenced in a few of the 

texts, this process follows similar basic tenets to NSD, such as idea generation, design and 

development, testing and commercialisation (Bhuiyan, 2011).  

NPD operates on the basis of decision gates, taking into account the following milestones for 

consideration of continuation or halting of the productisation process (Jurgens-Kowal, 2014): 

1. Opportunity identification, 

2. Concept generation, 

3. Concept evaluation, 

4. Technology development, and 

5. Product launch. 

This framework is more focused on taking embryonic product ideas to fruition (Jurgens-Kowal, 

2010), as opposed to building on any form of existing service. 

2.4.3 Service Blueprinting 

Service blueprinting, an older method of service design, was developed by Shostack in 1982. 

The concepts refer to a clear idea of the service, defined as ‘service in mind’ (Clark, Johnston 

& Shulver, 2000); being the customer and provider’s expectations of the service. The concept 

behind the service is pervasive throughout the organisation and is intended to facilitate 

customer-focused decisions at all levels of the organisation (Valminen & Toivonen, 2012). 

Blueprinting, at its highest level, is intended to identify problems within a service delivery 

engagement, while also identifying potential market opportunities. The same principles may 
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be applied by the receiving party in order to test the quality of services delivered by the 

provider (Shostack, 1984). 

Shostack designed the approach to be relatively evolutionary, allowing for flexibility in 

implementation within a defined boundary. This is echoed by Valminen and Toivonen, stating 

that the aim is not to make different services behave in the same manner (standardisation), 

but to develop a flexibly applicable concept for varying customer situations. 

A drawback to this approach is that the conceptualisation may be far removed from practical 

implementation, rendering it insufficient as a sole process for service design. In this instance, 

the speed at which blueprinting may be iterated in order to adapt to modern demands of e-

service delivery may be called into question, similar to the challenges faced by NSD in e-service 

delivery (Riedl, et al., 2009). 

Blueprinting focuses on clear roles and responsibilities of, and interaction between, the 

customer and the provider (Valminen & Toivonen, 2012). To this end, blueprinting, if used, 

may be better applied as part of another, more comprehensive model. 

Echoing this sentiment in his work around productising a professional consultancy service, 

Virtanen (2013) asserts that blueprinting formed a valuable part of the process, facilitating 

knowledge sharing and discussion, but was part of a significantly larger model. 

2.4.4 Rapid Productisation 

Rapid productisation, while an industrial concept, deserves mention due to its relationship to 

NPD. This framework serves as a more solution based approach, combining existing products 

with service delivery components (Hänninen, Kinnunen, Muhos & Haapasalo, 2012). 

While it does not form a framework for productising a service, it does agree that one result of 

productising is a more concrete sales proposal, adding value in sales negotiations  (Hänninen, 

et al., 2012). 

2.4.5 Valminen and Toivonen’s Framework (Valminen & Toivonen, 2012) 

Two key factors in research, that of the description of the productisation process and the 

service to be productised, as well as the need to include customer orientation and detailed 

intra-organisational tasks, led Valminen and Toivonen to develop their own framework. 

The upper part of the framework describes the productisation process, with retaining 

customer-orientation as its key theme. The two end points are externally focused, with the 

interim section being conducted within the service provider organisation. The lower part of 

the framework details the internal tasks to be undertaken by the service provider in order to 

identify and provide the productised service, incorporating methods such as blueprinting to 

design the service. 
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Figure 4: Valminen and Toivonen's Productisation Framework (Valminen & Toivonen, 2012) 

While having developed a framework of their own, the authors state that KIBS companies 

have a particular strength in productisation due to the consultancy-type services offered, 

often motivating the company to learn the practice. The high level of education and client 

contact within KIBS allows for an understanding of product and process models incorporating 

multiple complex details, and as such even more demanding frameworks may be adopted 

(Valminen & Toivonen, 2012). 

2.4.6 Self-Developed Framework 

While various frameworks for productisation exist, a recurring theme in research papers is 

that of identifying an organisation’s own framework. 

In their 2009 paper, albeit earlier than that of the paper introducing their own framework, 

Valminen and Toivonen (2009) state that three components are needed when productising 

within any framework: 

• The company must have a deep understanding of the concept of service. 

• Productisation requires resources. 

• Customer perspective must be retained in order to deliver value to both the customer 

and service provider. 

Kontio et al. (2005) hypothesise that different business models used by various organisations 

should and do influence the development process, decisions, and process improvement 

activities of a company. They argue that an understanding of the links between the business 

model, strategy, and development process is a critical driver of competitiveness for the 

organisation. 
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Similarly, Jaakkola, Orava and Varjonen (2007) suggest that companies should start with their 

own needs, and then carry out their service development on their own basis. Chattopadhyay 

(2012) echoes this viewpoint, and states that each productisation process depends on both 

the organisation’s aims and its strategy, and as such each productisation process is essentially 

different. 

The above referenced articles all allude to the fact that a company may define their own 

process, providing it adheres to particular boundaries and key understandings. 

2.5 Development Concepts 

2.5.1 Version Control 

Semantic Versioning (SemVer) is a set of rules and requirements governing the assignment of 

version numbers to a particular product. These rules are based on pre-existing practices and 

seek to formalise the practice (Preston-Warner, 2013). Key rules regarding Semantic 

Versioning are as follows: 

Version numbers must take the form of ‘X.Y.Z’. X denotes a major version, Y denotes a minor 

version, and Z denotes a patch version. These numbers are all non-negative. An example of a 

version number is 3.4.2. Once an official version has been released, the contents within that 

version must not be modified. All the numbers are incremental, non-negative integers 

(Preston-Warner, 2013). 

The patch version (Z) is incremented when one or more bugs in the software are fixed 

(repairing malfunctioning behaviour) (Popoola, 2015). For example, version 3.4.2 would 

change to version 3.4.3 upon fixes being applied, and version 3.4.2 would still contain the bug. 

The minor version (Y) is incremented when new, backwards-compatible features are added to 

the software. These minor versions may also include bug fixes (Popoola, 2015). When the 

minor version is incremented, the patch version should be reset to 0 (Preston-Warner, 2013). 

For example, version 3.4.3 would change to version 3.5.0. 

The major version (X) denotes major and non-backwards-compatible changes to the software. 

These are changes that would bring new functionality requiring major changes to the software 

architecture and design (Popoola, 2015). In this instance, both the minor and patch versions 

would be reset to 0 (Preston-Warner, 2013). For example, version 3.5.0 would change to 

version 4.0.0. 

While SemVer allows for a standardised, formal approach to versioning, with distinct 

intentions, following the rules of the system to the letter can be stifling. By having to wait for 

major versions, development and releases may be slower due to rules requiring even the 

smallest backwards incompatible change to incur a major version change (Jongleberry.com, 

2014). Another danger of the SemVer rule set is that changes only affecting the back-end of 

the software do not get perceived by customers as a benefit, and may cause complications in 

customer expectation (Riedl, et al., 2009). 
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As an example, a change from version 5.4.0 to version 6.0.0 would be perceived by the 

customer as containing enhancements, where in fact the only changes made were applied to 

technical structures not visible to the customer. This would cause frustration should the 

customer upgrade, as there is no tangible end-user benefit. Riedl et al. (2009) argue that 

versions must show value to the customer, a condition that conflicts with SemVer under 

certain circumstances. 

David Heinemeier-Hansson, creator of the Ruby on Rails programming language, stated that 

“Relegating the nuance and judgement of versioning to The Holy SemVer is an abdication of 

competency. Like zero-tolerance laws.” (Heinemeier-Hansson, 2015). A similar argument is 

put forward by Jeremy Ashkenas, creator of CoffeeScript, in that SemVer attempts to 

compress an inordinate amount of data into a single number – such as the nature of a change, 

the severity of the change, and the dependencies involved – in which enough meaningful 

information is ultimately impossible to include (Ashkenas, 2015). 

Ashkenas proposes that it is a better practice to keep version numbers that are reflective of 

the actual progress of a project, with clear changelogs detailing changes in behaviour as they 

occur (Ashkenas, 2015). 

2.5.2 Issue Tracking 

The MSP framework defines issues, both in the operational and initial stages of a programme, 

as being relevant events occurring which were unplanned, requiring management action. 

These events may involve problems, or a change of scope (Best Management Practice, 2011). 

While this is not necessarily a definition that is specific to development, the concepts hold 

true with regard to items such as bugs or improvements. 

TechTarget defines an issue tracking system as a software application that allows the tracking 

of problems or ‘issues’ within an environment. These issues could be simple questions, or 

detailed error reports. The software application allows tracking by means of priority, status, 

owner, or other means (TechTarget, 2007). 

Both definitions above refer to some form of repository used in order to monitor and manage 

change to a product or programme. This tracking is vital for the product manager, as they 

require a complete view of the product and its constituents. A major challenge in any 

development programme is that of multiple team members working on issues, it is therefore 

vital that a common tool and centralised repository be used to coordinate these members. A 

central tool for managing product or system components reduces miscommunication, and 

enforces a common work process and view of a project (Carmel & Agarwal, 2001). This 

centralisation, as seen in Motorola, has been seen to increase visibility, while simultaneously 

alleviating version management challenges and local vendor support (Battin, Crocker, Kreidler 

& Subramanian, 2001). 

While traditionally expensive, the advent of cloud technologies and SaaS has allowed for 

offerings that mitigate issues such as setup, maintenance, and user support costs, as well as 
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various complexities associated with running such systems (Spinellis, 2014). Hosted systems 

further support the benefits associated with a centralised system, accessible to distributed 

team members (Carmel & Agarwal, 2001; Battin, et al., 2001). 

An additional potential benefit to South African organisations tracking development activities 

is that of research and development (R&D) tax incentives offered by the South African 

Revenue Service (SARS). As of April 2012, software developers are eligible to receive a tax 

break of up to 150% on their R&D income tax (Hall, 2012), as well as an accelerated 

depreciation allowance (Government Investment Incentives, n.d.). 

This incentive, run by the South African Department of Science and Technology, aims to 

support innovation within the South African business community (Department: Science and 

Technology, 2011). All South African registered companies are able to apply for the incentive, 

and are required to submit logs of R&D work to the Minister of Science and Technology. These 

work logs must represent research and development that is intended to generate an income 

for the organisation, and furthermore must be novel and non-obvious (Adam & Adams, n.d.). 

A centralised repository of work completed would facilitate the required reporting in order to 

potentially take advantage of this incentive. 

2.5.3 Methodologies 

Roughly a decade ago, much of the literature around development methodologies referred to 

two major methodologies in use, those being traditional heavyweight methodology such as 

Waterfall, and lightweight methodology such as Agile. The effectiveness of each methodology 

was largely anecdotal however, as found by a study conducted at the University of Western 

Australia. The same study highlighted that Agile methodologies are seemingly favoured by 

small to medium projects, while large scale projects favoured the heavyweight approach of 

Waterfall (Awad, 2005). 

In recent years, Lean methodologies have also gained favour, introducing the concept of the 

MVP (detailed within section 2.3.2 - Approaches) in an attempt to eliminate waste, deliver 

quality rapidly, and create knowledge within in a product development environment 

(Poppendieck & Poppendieck, 2007). 

A high level visual comparison of the three methodologies can be seen in Figure 5. 

 

Figure 5: Comparison of Waterfall, Agile and Lean (adapted from Ebrahim, 2014, adapted from Hollier, 2014) 

2.5.3.1 Waterfall 

Waterfall is seen to be the traditional method of software development. This process is 

planned and completed using tools such as Gantt charts, where one phase is completed before 
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the next is started (Whitaker, n.d.). Previous phases are not revisited and, as such, the 

approach carries a great deal of risk should proper planning not be in place. Customer needs 

may change or late developing issues may cause the project to fail due to the long release 

cycles involved (Base36, n.d.). 

2.5.3.2 Agile 

Agile, as an answer to the shortfalls of Waterfall, was introduced in order to allow for an 

incremental design process as opposed to a sequential one. This allows for many iterations of 

development to be reviewed after short periods of time, to ensure that the product is still 

adhering to the client’s requirements and to obtain feedback on features developed  (Base36, 

n.d.). 

The Agile Manifesto defines the methodology, and stresses the importance of the following 

values (taken directly from the Agile Manifesto) (Beck, Beedle, van Bennekum, Cockburn, 

Cunningham, Fowler, Grenning, Highsmith, Hunt, Jeffries, Kern, Marick, Martin, Mellor, 

Schwaber, Sutherland & Thomas, 2001): 

• Individuals and interactions over processes and tools 

• Working software over comprehensive documentation 

• Customer collaboration over contract negotiation 

• Responding to change over following a plan 

Within Agile teams, commonly preferred management practices are those of Scrum or 

Kanban, or a combination of the two (Scrum is often used synonymously with Agile in 

literature). 

Scrum is intended to carry less risk than that of Waterfall approaches (Whitaker, n.d.), focusing 

on delivering small, valuable features in short development ‘sprints’, typically ranging in time 

from one to four weeks. A ‘scrum’ meeting is held on a daily basis to ensure that the sprint is 

on track (Layton, n.d.). Each sprint is reviewed at its conclusion, with feedback taken into 

account for the next iteration, with release concluding after all sprints for a particular product 

iteration have been completed (Whitaker, n.d.). 

A Kanban board (also referred to as a task board) is often used in conjunction with Scrum, and 

involves a physical or virtual board containing columns for the development stages (such as 

‘to do’, ‘in progress’ and ‘done’). The developers then move notes representing tasks through 

each phase of development until completion (Layton, n.d.). Kanban may also be used in place 

of Scrum entirely, abandoning ‘sprints’ in favour of defined volumes of work that a team may 

process at a given time (Fichtner, n.d.-b). 

2.5.3.3 Lean 

Lean is very similar to Agile regarding the focus on delivering features instead of a complete 

release within a cycle. However, Lean strips the process down to a single feature being 

deployed within each iteration (Whitaker, n.d.). 
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A key focus of Lean is to eliminate any features that are not adding value to the product (thus 

releasing an MVP), while learning constantly from continuous deployment and feedback 

(Poppendieck & Poppendieck, 2007). This ‘elimination of waste’ is pervasive in the 

methodology and puts emphasis on the optimisation of teams as a whole. A principle of Lean 

is respecting the individuals performing the work and enabling them to do the work (Fichtner, 

n.d.-a). 

In another way, Lean may be seen as a scaled down version of Waterfall, if one takes into 

consideration the phases included (not the deliverables) (Ebrahim, 2014). 

 

Figure 6: Comparison of Waterfall and Lean cycles (Ebrahim, 2014) 

2.6 Talent Acquisition and Culture 

2.6.1 Hiring Process 

Within any team, the acquisition and retention of team members is a vital process. Brooke’s 

law states that “adding manpower to a late software project makes it later” (Brooks, 1975). In 

other words, additional developers on a project incur an overhead on communication and 

coordination requirements, whereas hiring top-performers into small, high-performing teams 

is seen to reduce these overheads (Spolsky, 2007). 

An approach to hiring top performers is that of Topgrading. This rigorous process is intended 

to reduce mis-hires for a position, while simultaneously encouraging the hiring of ‘A-players’, 

better described as top performers in a field (ghSMART, 2013). A mis-hire is seen as a 

seemingly high performing employee hired into a position, but subsequently demonstrating 

only mediocre performance (Smart, 2005). In a similar vein, Spolsky (2007) asserts that 

mediocre programmers will never hit the ‘high notes’ that top talent hit consistently, 

therefore the hiring of top performers should be seen as an absolute priority. 
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The Topgrading process involves accurately defining the job description in order to define the 

skills needed for a position. Once the description is in place, candidates are subject to a 

preliminary meeting to ascertain the general suitability for the company (this may be done 

telephonically). The next meeting with the candidate is a two- to three-hour detailed 

interview, covering the candidate’s education, work history, career goals, past achievements 

and challenges, and more (Greenhouse, 2015). 

A 2014 study at Georgia State University found that the average pre-Topgrading mis-hire rate 

was 69.3%, while after the implementation of the method the average mis-hire rate had 

dropped to 10.5% of candidates hired (Lorence, 2014). 

The Topgrading approach of hiring top performing candidates can be seen to tie in to Spolsky’s 

view regarding software development and talent, namely that “design adds value before it 

adds cost” (Spolsky, 2007, p. 4). This phrase implies that effective design by top programmers 

will add value to the product in question at a more rapid rate than they will incur costs per 

unit. Hiring additional sub-par programmers however will erode the value, and potentially add 

cost due to the volume of hires. 

2.6.2 Culture 

As proposed by Shwarz (2016), the term ‘organisational culture’ can obscure the fact that 

there may be multiple cultures within an organisation. These subcultures should be clearly 

understood within teams, with efforts jointly focused on conflict resolution around differing 

values and assumptions. 

Kotter (2005) states that change is a process, not an event, and that the challenges inherent 

in institutionalising these changes may stem from change leaders not creating new social 

norms and shared values consistent with the changes between teams. 

It should not be taken lightly that these values should be shared for success, as opposed to 

compromising between differing values, as compromise may not be sustainable due to 

dissatisfaction on both sides (Shwarz, 2016). 

Katzenbach and Smith (1995) confirm the performance benefits of shared team accountability 

and value, stating that the performance levels of teams sharing mutual accountability and 

discipline greatly outweigh those of individuals operating within their own working groups. 

2.7 Critical Perspectives on Literature Review 

2.7.1 Framework Limitations 

Within the literature reviewed above, certain shortfalls in the field of productisation can be 

identified. Various frameworks have been approached, however, they do not necessarily offer 

an end-to-end solution for the productisation of a KIBS. It can also be argued that much of the 

shortfall of productisation literature falls on a presupposition that service development into a 

productised solution would take place on services that are to be designed anew, as opposed 

to productising existing services. Each material alludes to the process, but the frameworks 

themselves tend to refer to design from scratch and concept creation. 
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Frameworks such as NSD and Service Blueprinting, while tremendously beneficial processes 

as per the literature, are predominantly focused on designing new services from the ground 

up. The same is seen within the corresponding product framework, NPD. 

These design processes, particularly NSD and NPD, are primarily focused on a large amount of 

in-house planning, a practice which in the modern world of working is potentially high risk due 

to a lack of flexibility. This lack of flexibility was even more prominent in Service Blueprinting, 

with various authors criticising the process for its lack of practical application on modern 

processes. Frameworks operating within the product development space, be they involving 

productisation of existing KIBS or new services entirely, should be flexible enough to change 

and pivot rapidly according to market demands and changes in customer expectations and 

desires.  

Rapid productisation, while briefly mentioned, has a key part to play in that it harnesses the 

ability of sales to combine multiple existing products into a modularised solution to provide 

to a customer. While opposite to the desired result of migrating a service to a product, it does 

highlight the theory behind the ability to combine unique combinations of products (or 

modules) into a new productised solution servicing a particular need of a customer. 

2.7.2 Methodology Shortfalls 

The Lean and Agile methods of development and project management could potentially be 

seen to bridge the gap between frameworks such as NSD and industrialisation, allowing for 

flexible, iterative approaches to the productisation of services within the KIBS environment. 

Waterfall lends itself particularly well to NSD, however, this would oppose the desire to 

increase the flexibility of the process. Another framework which appears to make use of a 

sequential process is that of Valminen and Toivonen’s process which, while holding customer 

desire as key, does not refer explicitly to the ability to pivot on changing requirements from 

its customers, causing it too to potentially fall victim to the risks facing development processes 

such as Waterfall. 

In a similar vein to Blueprinting complementing the NSD process, which is relatively 

extensively documented, other complementary processes used within the modern 

development world are not considered by many of the papers. Riedl et al., in their critical 

review of the application of NSD to e-service development, proposed that Agile processes may 

be the way forward on productisation, at least in a SaaS environment. 

The researcher proposes, similarly to references that Agile and Lean processes may benefit 

the productisation of e-services, that these processes have a broader applicability to extend 

into KIBS productisation outside of e-services. 

Within the literature reviewed, two concepts are tackled, those being Knowledge Intensive 

Business Services that are to be productised in a marketable way, and software services that 

may be hosted in a SaaS (or e-services) environment for a subscription. The former of the two 

is a service from a consulting standpoint, and the latter is a service from a software 
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development point of view. A topic that is distinctly lacking in the above is a hybrid of the two 

models as used by the Value-Added Reseller (VAR). 

The VAR makes use of pre-developed software (and e-services) from the Independent 

Software Vendor (ISV), as well as intellectual property rich services delivered to customers 

upon this software platform. An attribute of this platform, as well as many others available 

globally, is that the platform itself has its own development language, effectively merging the 

two types of productisation reviewed. A crucial element missing from the current literature is 

therefore that of a software based KIBS being productised atop an existing platform. 

While the principles of the frameworks refer to dedicated resources being available to 

facilitate productisation, they do not detail any form of structure related to the teams 

allocated – be they development or management related. This factor, combined with the lack 

of coverage of software based KIBS, enables this study to represent a new operational 

dimension in the available academic material on service productisation.  
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Chapter 3:  Research Methodology 
In this chapter, the research design and methodology will be expanded upon, detailing the 

research approach, type of study, participants and population, data collection, data analysis, 

reliability, and ethics. Detailed descriptions of both the qualitative and quantitative collection 

methods will be provided in support of the study and its objectives. 

3.1 Selected Research Approach 

Quantitative research methods in general will gather data, typically in numeric form, that can 

be categorised, ranked, or measured by some unit of measurement (McLeod, 2008). 

Quantitative methods often form the structures of experimental research and are used to test 

hypotheses. Quantitative scientific research aims to identify cause (independent variables) 

and effect (dependent variables) by means of experimentation and manipulation of the 

independent variables (Gray, 2014). 

In contrast, qualitative research gathers non-numerical information. Examples of this could be 

open-ended questionnaires, unstructured observations, and unstructured interviews 

(McLeod, 2008). Qualitative approaches are highly contextual, and are conducted in a ‘real-

life’ scenario over a period of time (Gray, 2014). Interpretations of the data in a qualitative 

study can include both the voices of those being studied, as well as that of the researcher 

(Flick, 2009). 

Qualitative research methods have been employed within the study, with documentation and 

archival records outlining the delimitations of each case study, while observations and open 

ended surveys formed the holistic social and observational portions of the study. 

3.2 Reason for Selecting a Qualitative Approach 

While quantitative methods are accepted and held in high regard, a criticism of them is that 

the researcher is effectively disengaged from the individuals within the field of research. 

Within a quantitative approach, this is a positive effect. However, if a purely quantitative 

approach is taken, the social, cultural, political, and other personal structures may be omitted 

from the study, thus failing to capture the cultural realities  (Gray, 2014; Guba & Lincoln, 1994). 

Given the researchers ontology of the critical realist, he is concerned with and focused upon 

the accounts of individual realities (Gray, 2014) and, in line with the inductive nature of a 

multiple case study, omitting these realities would not capture a holistic view of the 

organisation and the cases within it. 

Following the ontology of the critical realist is the epistemology of interpretivism – the urge 

to create a “true representation of the world” (Chia, 2002). This close involvement with the 

world around the researcher allows for a rich study of the perceptions of people involved, as 

well as their effects on the programme. It is for these reasons that a qualitative approach has 

been selected. 
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3.3 Multiple Case, Embedded Study 

The study used an inductive, multiple case study approach; an exploratory position following 

the development of both the theory and cases over a period of time (Perry, 1998). Initially, 

little to no theory was in place regarding the programme or how the productisation would 

take place. Over time, both the theory and cases grew, allowing for multiple studies of 

numerous cases. 

The four cases for the case study have been selected by means of analysing the first four major 

version releases of the VAR’s flagship product. Each case has been analysed in a similar 

manner, however, a direct comparison of each version cannot be drawn due to each case 

generating different questions and challenges, which have been addressed in subsequent 

cases (thus generating the theory). An account of the approach taken for case selection is 

detailed in section 3.5.1 - Documentation and Archival Records. 

Yin (2009) proposes that there are four types of case study design, selected by means of the 

number of case designs and the number of units of analysis, as illustrated in Figure 7. 

 

Figure 7: Main Types of Case Study Design (adapted from Grey, 2014) 

It may be argued that the research herein falls into the category of a single case (that of the 

product development programme), however, this does not adequately address the building 

of theory between cases for the generation of theory during a software release cycle. The four 

cases selected, while part of the same programme and addressing the same research 

question, are seen as separate cases building on the theory of the prior case. This theory 

within each case takes the form of multiple units of analysis, aimed at addressing the 

overarching themes of the research objectives. For this reason, the research is seen as 

embedded instead of holistic. 

The units of analysis used within the cases are defined as follows, and are directly related to 

the research objectives: 
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• Systems, tools and technology used within the programme. 

• Frameworks and workflows used within the programme. 

• The individuals within and affected by the programme. 

3.4 Population and Sample Size 

Within this study, the following populations are involved as stakeholders in some way. 

• Product Developers 

• Product Management 

• Service Consultants 

• Service Management 

• Project Management 

• Programme Management 

• Executive Management 

Between the cases studied, some of the sample sizes (particularly of the Product Developers) 

fluctuated. A granular breakdown of sample sizes per case is detailed below. 

Role Case 1 Case 2 Case 3 Case 4 

Product Developers 1-2 2-3 3-4 3-4 

Product Managers 1 1-0 0-1 1 

Service Consultants 4 4 4 4 

Service Managers 1 1 1 1 

Project Managers 1 1 1 1 

Programme Managers 1 1 1 1 

Executive Managers 1 1 1 1 
Table 3: Sample Size per Organisational Role 

3.4.1 Qualitative Sample Selection Process 

In selecting samples from this population, multiple purposive techniques have been 

employed, in that multiple purposive approaches towards gathering data have been used in 

combination with one another, an approach used in many qualitative studies (Teddlie & Yu, 

2007). This approach, as detailed by Grey (2014), may use one technique to gather core data, 

and another to gather contradictory or challenging data for use in testing a theory. 

The techniques used were those of critical case sampling, opportunistic (and theoretical) 

sampling, and criterion sampling. 

3.4.1.1  Opportunistic and Theoretical Sampling 

Opportunistic sampling has been used in demarcating the programme by means of 

documentation and archival records. This method is similar to theoretical sampling, which 

samples people and events within the organisation on the basis that they would assist in the 

development of theoretical constructs (Gray, 2014). In theoretical sampling, data is collected, 
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analysed, and coded, which in turn informs the direction and data to be collected next (Glaser, 

1992). Sampling in this method is controlled by evolving and emerging theory. 

This too is the case with opportunistic sampling, in that qualitative research samples may only 

become evident once fieldwork has commenced (Gray, 2014). This is a strength of qualitative 

research; an openness to exploring where the data may lead (Patton, 1990). This approach 

formed an excellent base on which to conduct the observational data collection within this 

study, using the teams involved in the programme both directly and indirectly. 

3.4.1.2 Criterion Sampling 

Criterion sampling is used when a sample should meet pre-determined criteria (Gray, 2014). 

In this study, the criteria involved in selecting the sample of the survey portion of the study, 

was that of membership to the development and service delivery teams within the 

organisation. 

3.4.1.3 Critical Case Sampling 

Critical cases are those cases that are particularly important within a study (Patton, 1990), and 

may be identified by key informants. This approach may be adopted when limited numbers of 

cases are able to be selected (Gray, 2014). In this study, the service delivery manager and a 

long-serving developer were selected as follow-up interviews after the final case detailed in 

the study. 

3.5 Data Collection 

The data collection for this study consisted of various iterative approaches. The study itself 

was delimited by identifying software releases and the frameworks, tools, social impacts, and 

workflows involved over specific periods of time. During this time, direct observation and 

participation allowed the researcher to generate data on each case, supported by interviews 

and surveys as the study progressed. 

3.5.1 Documentation and Archival Records 

For each release of the productised solution, including major, minor, and patch releases, a 

consolidated ‘snapshot’ of the systems, tools, and processes was created by means of 

analysing various sets of data available within the organisation. 

The compilation of this secondary data was conducted, predominantly, by means of a review 

of all electronic mail sent and received over the duration of the product lifespan. This data 

was then analysed, yielding key communications and allowing for the researcher to pinpoint 

moments within the programme’s lifespan. An additional source of information for the 

consolidated snapshots was the issue tracking system used during the later stages of the 

product development within the programme. 

Information captured within each ‘snapshot’ included the following information for each 

release: 

• Development start, estimated end, and actual end dates. 
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• Number of issues addressed, categorised into bugs, improvements, new features, 

tasks and sub-tasks. 

• Programme framework in use. 

• Workflow in use. 

• Software Development Life Cycle (SDLC) in use. 

• Issue management tool in use. 

• Source control in use. 

• Documentation format in use. 

• Staff hired, reassigned, or resigned. 

• Time spent on Quality Assurance (QA). 

• Product manager. 

• Reasoning behind the release. 

• Lessons learned from the release. 

The information above was captured into multiple spreadsheets and summarised for use in 

the study (refer to Appendix F). In certain cases, not all the information was readily obtainable 

and, as such, may have been excluded. 

For each major release, a case has been concluded in line with the research methodology. The 

‘snapshots’ generated from documentation and archival information formed the outline of 

each case, related to the objectives of the study and generating theory as a baseline for 

subsequent cases. 

3.5.2 Descriptive Opinion Survey 

A descriptive survey is designed as a measurement of the specific characteristics of a 

population at a point in time (or comparatively over an extended period). It may be used to 

define what has occurred, as opposed to why something occurred (Gray, 2014). De Vaus 

(2002) argues that in order to explain a phenomenon, it needs to be described accurately and 

thoroughly. To this end, while surveys may be seen as quantitative measures, the questions 

used within this study were open-ended in order to garner opinion, as opposed to using a 

Likert scale. 

During the course of the third major release, conflict between teams had become a problem, 

and an online survey was sent out to all team members within the product development and 

service delivery teams. This survey was centred around the operating environment between 

the two teams, as many social and cultural sensitivities had been raised by that point. It was 

decided that an opinion poll may offer additional touch points on the events observed 

between the teams. This was used in support of the objective of identifying social impacts and 

sensitivities within the organisation. 

The survey was structured around five key themes, seen to encompass the sensitivities and 

daily operations of the teams and their interactions. These themes were as follows: 

• Interdepartmental communications 
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• Organisational structures 

• Team cultures 

• Team competencies 

• Technologies and resources available 

Each theme was split into two questions, the first related to the current state of the theme, 

and the second elicited the respondent’s opinion as to how that theme may be improved 

within the organisation. 

The survey was structured in the following manner (refer to Appendix E): 

• Question 1 involved a rating of ‘happiness’ regarding communication and synergy 

between the teams. 

• Questions 2 – 5 were open questions, asking for staff feedback on the current 

structures, cultures, competencies, and technologies available within the product and 

service teams. 

• Questions 6 – 10 were open questions, asking for staff feedback on how to improve 

the current communications, structures, cultures, competencies and technologies 

available within the product and service teams. 

The survey detailed above was intended to identify sensitivities and tensions clearly visible 

between the two operating teams involved in the cases studied. The survey itself was met 

with apathy by the service delivery team, another indication of sensitivities uncovered within 

the case studies. The researcher, in conjunction with organisational management, incentivised 

the survey by means of vouchers in order to foster participation. In total, thirteen instances 

of the survey were sent out and twelve were returned complete. The last survey was only 50% 

completed at the stipulated due date, and was accepted as such. 

This survey was followed up with a focused interview, detailed in section 3.5.4. 

3.5.2.1 Piloting 

Piloting of the survey was performed in conjunction with the Chief Operations Officer of the 

Value-Added Reseller (VAR). The COO was invested in both the services and product 

development teams and, as such, served as a beneficial and unbiased pilot candidate. 

3.5.3 Direct and Participant Observation 

As the manager of the programme within the organisation, the researcher had direct access 

to the constituents of the programme. Observation of the programme itself as well as the 

participants formed key components of the study, allowing for the objectives to be addressed 

in a meaningful and complete manner. Theory generated within each case by means of 

observation was used prior to the subsequent case in order to address the research objectives 

and potentially introduce viable solutions. 
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This direct involvement of the researcher within the programme would potentially introduce 

a level of bias on the part of the researcher; to this end triangulation and documentation of 

procedures have been used in order to increase reliability and validity. 

3.5.4 Focused Interviews 

Following on from the survey introduced in section 3.5.2, an interview was conducted with 

the recently promoted services manager within the organisation. This individual was selected 

as a prior participant in the survey as a services consultant, with direct exposure to the 

interventions implemented after the survey. 

A second focused interview was conducted with the longest-serving developer within the 

product team. The intention of this interview was to confirm or deny findings related to the 

objectives centred around effective tools, technologies, workflows, and frameworks. This 

developer was the only staff member (apart from the researcher) directly involved in the 

product development programme in both the first and last case reviewed and, as such, offered 

valuable input to the study. 

The interviews were conducted separately in private boardrooms at the VAR six months after 

the completion of the fourth case. Both interviews were friendly, and were met with no 

hostility. Both participants were willing to provide answers to questions with no hesitation or 

reservation. 

The questions used within the service manager interview were directly modelled on the survey 

completed during the third case. The questions focused on intra-organisational culture, 

addressing the objective of identifying social impacts within the organisation (refer to 

Appendix C). They were developed in part from literature reviewed within the study, as well 

as from the themes posed within the survey. In total, the interview was completed in 

approximately eighteen minutes, and was digitally recorded and transcribed. 

The questions directed to the product developer were developed in direct relation to the 

objectives of the identification of effective tools, systems, and technologies, as well as the 

identification of effective frameworks and workflows (refer to Appendix D). The questions 

were developed primarily from reviewed literature and the objectives of the study. In total, 

the interview was completed in approximately nine minutes, and was digitally recorded and 

transcribed. 

3.6 Data Analysis 

Within data analysis, the methods employed for data collection can be used independently of 

one another, focusing on either the same or different research questions, or 

interdependently, in sequences (Gray, 2014). 

Rossman and Wilson (1985) argued three approaches to mixed method analysis; 

corroboration, where convergence is found between data types, elaboration, where each type 

provides detail on another, or initiation, offering new insights for further research by an 

alternative method. 
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Triangulation, a more modern take on corroboration, is the collection of data over varying 

time periods from multiple sources (Easterby-Smith, et al., 2002). These multiple data points 

may then be compared in an effort to balance out potential weaknesses and bias inherent in 

a singular design or data point (Gray, 2014).   

Two key forms of triangulation are used most frequently, that of data triangulation, where 

multiple data sources are used for confirmation, and methodological triangulation, where 

multiple methodologies (such as quantitative and qualitative) are used for confirmation 

(Journal of Tropical Pediatrics, n.d.). The aim of the approach of triangulation is to use multiple 

sources in order to validate data by ensuring that the findings are that of the phenomena 

being researched, and not an artefact or fault of the method (Jick, 1979). In this particular 

study, data triangulation has been used in order to verify validity between findings. 

Caracelli and Greene (1993) described four integrative data analysis strategies for use 

(predominantly) in mixed-methodology research; data transformation, typology 

development, extreme case analysis, and data consolidation (or merging). Typology 

development in particular, is the use of one data type to design a framework in which other 

data types may be analysed. 

Within this study, an approach akin to Caracelli and Greene’s typology development was used 

in defining the initial outlines for each case study. A thematic analysis approach – that of 

identifying patterns and themes within qualitative data (Braun & Clarke, 2006) – was taken 

towards analysis of the documentation and records collected within the organisation; 

outlining the themes used to describe each case in relation to the research question and 

objectives. 

An important design note regarding typology development is that of the strategy allowing for 

iteration. Once a typology (or framework) has been created from a particular data type, the 

results of the datatype used within the typology can be used to inform, refine, and elaborate 

the typology going forward (Caracelli & Greene, 1993). 

To this end, the typology, or thematic definition of the research cases, has been defined up 

front, with a narrative analysis approach used to describe each case within the typology. The 

approach used is outlined in Figure 8. 

 

Figure 8: Analysis Model (the researcher, 2016) 

These frames, defined by the documentation and archival record analysis, formed the 

boundaries of the cases to be approached in an iterative manner, with the initial frames 
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informing the observation narrative throughout each case. These outlines included key data 

points, or themes, relating to the objectives, as well as the time-frames used for each case. 

For the duration of each case, a narrative analysis of the observations made by the researcher 

has taken place. The qualitative nature of the research lends itself to this approach, in that the 

observations captured the ‘lived experiences’ of the participants. Within an organisational 

context, narratives may be used to highlight and explain the complexities of working in a 

modern organisation by bringing forth a variety of individual perspectives (Gray, 2014; 

Musson, 1998). These narratives have been structured in accordance with the thematic 

analysis undertaken in the definition of the cases. 

On closure of each case, theory generated allowed for changes to the approach for the next 

case, in line with the objectives of the study and the inductive case study approach highlighted 

in Figure 9. 

 

Figure 9: Inductive Case Study Position (adapted from Grey 2014, adapted from Perry, 1998) 

Each case, as illustrated above, made use of theory generated by the case before it in order 

to bolster theory or affect changes prior to the next case study, in line with the approach 

proposed by Perry (1998). This iteration, in line with Caracelli and Greene’s approach, links to 

that of Yin (2009), arguing that research in multiple case studies would iterate through stages, 

after which comparisons can be drawn. These comparisons were not confirmatory in nature, 

but developmental and exploratory, in agreement with arguments put forward by Grey 

(2014). 

Lastly, triangulation was addressed by means of interviews, detailing the experience of a 

developer within the product development team, as well as the experience of the manager of 

the service delivery team, both of whom were present for the duration of the study. These 

interviews were used to bolster or challenge the observations recorded during the course of 

the four selected cases. 
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3.7 Study Reliability and Validity 

Research validity refers to the degree to which the study (and the researcher) has observed, 

identified, or measured what the study claims to be investigating (Mason, 2002; Denzin & 

Lincoln, 1994). Reliability refers to the findings of one researcher being replicable by another 

conducting the same case study (Gray, 2014). 

3.7.1 Validity 

Validity may be particularly difficult to achieve in qualitative research, particularly in using 

case studies and small samples. In this study, the following validity themes have been 

addressed: 

3.7.1.1 Construct Validity 

Within the literature review section, a definition of productisation was proposed, clarifying 

the concept for use within the analysis section of this study. This concept was adopted by the 

product development programme and was used as a guideline for the research. 

Appropriate and varied data sources have been used, both within the direct programme and 

within the broader VAR organisation. These multiple data sources were interrogated by means 

of multiple lines of inquiry and, as such, add to the construct validity of the study. 

A clear chain of evidence has been established within the case studies, linking the findings and 

recommendations to the data. 

3.7.1.2 Internal Validity 

In addition to the definition of productisation, an extensive literature review was conducted, 

detailing the associated and related concepts in order to allow for comparison with previous 

findings made by other researchers, thus adding to the internal validity of the study. 

The researcher acknowledges his position and perspective within the study, being that of a 

direct participant in the product development programme, and has provided a detailed 

description of the analysis concepts and constructs within the reliability section of this 

chapter. This description may be used as a form of ‘audit trail’ towards the analysis. 

3.7.1.3 External Validity 

Due to the case studies addressed herein being applied within a single organisation, the 

researcher issues a warning regarding the generalisation of the study. While effort has been 

made to allow transferability and applicability to other organisations, it is acknowledged that 

many, if not all, organisations’ requirements would differ from those of the VAR studied. 

In an effort to address this external validity, comparisons are drawn between the findings 

within this research and those of the literature reviewed in chapter 2. 

3.7.2 Bias 

Within a study of this nature, bias may prove to be a significant issue. The researcher has been 

directly involved in the programme and, as such, various safeguards against bias were put in 

place. 
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Roldan (2002), detailing Malinowski’s work, proposes that bias may be avoided by using a 

comparison of data sources. In this study, a comparison has been drawn between the 

researcher’s observations, and the responses of interviewees and survey respondents from 

within and external to the programme. 

For these reasons, interviews were conducted after the completion of the study, in order to 

confirm or refute the observations documented by the researcher. In these interviews, it was 

important that bias was avoided on the part of the researcher, by means of the following 

methods during the interview, as described by Oppenheim (1992): 

• Maintain the question sequence 

• Avoid biased probes (probing in a directive manner) 

• Effectively record the interview 

• Maintain rapport 

• Accept the interviewee’s refusal to answer 

These methods were maintained throughout the interview process, with interviews 

conducted in privacy under the assurance of the fact that voluntary withdrawal was 

acceptable, and avoiding environmental pressures such as other staff being present for or in 

audible distance of the interviews (Biemer, 2010). 

Within the interview process, there may not only be interviewer bias, but also bias on the part 

of the interviewee. In cases within organisations, it may be seen that an employee provides 

answers which they believe the interviewer wishes to hear, introducing bias to the interview. 

It is therefore distinctly important that the interviewer does not ask leading questions within 

the interview, and allows the interviewee the time and environment to voice their opinions in 

earnest (Gray, 2014). 

As the interviews provided a comparison to validate the observations of the researcher, so 

too did the survey sent out within the third case. The survey served as yet another data source 

in the study, in the interest of confirming or denying the researcher’s observations towards 

the social sensitivities between the two teams. In order to avoid bias within a survey, many of 

the approaches used within the interview may be applied. Additionally, it is important that as 

many responses as possible are received (Gray, 2014). To this end, the surveys were, as 

mentioned, incentivised in order to obtain a high number of responses. 

In both the surveys and the interviews it was critical that the researcher did not influence the 

answers by means of leading explanations of any questions (Gray, 2014). Further to this, the 

acknowledgement of negative evidence also serves to reduce bias within a study (Roldan, 

2002), a factor which was witnessed in one of the interviews conducted. 

3.7.3 Reliability 

Within a qualitative, narrative approach, reliability may be difficult to achieve. In order to 

increase reliability in such case studies, Yin (2009) proposes that researchers should document 

their procedures in great detail, covering field procedures, tabular templates for collecting 
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data, a structured final report, and a complete overview of the objectives and theoretical 

goals. Data triangulation, the process of comparing two different data sources for 

confirmation or challenge, has also been used to enhance reliability, as detailed in the 

previous section. 

3.7.3.1 Procedural Documentation and Audit Trail 

In line with Yin’s proposal, this study has defined the: 

1. Field procedures – sources of information, timelines, access to information and 

contingency plans. 

2. Tabular templates – outlines of the research cases have been defined by means of 

tabular audit trails, allowing for a clear overview of each case and collection of data 

towards the constituent themes (refer to Appendix F). 

3. Structure of the report – the methodology and theoretical design of the study has been 

provided in detail, to be used as a guideline for the final report. 

3.7.3.2 Triangulation 

Triangulation by means of focused interviews and surveys has been used within the study. 

Interviews detailing the experiences of a long-serving developer within the product 

development programme, as well as those of the service delivery manager, have been 

conducted. Similarly, an ad-hoc descriptive survey was conducted during the third case and 

was used to compare the observations of the researcher to that of the opinions of the 

peripheral population. 

3.8 Ethics 

Ethics in research refers to conducting research in a “responsible and morally defensible way”, 

as opposed to simply adopting a methodology and conducting research (Gray, 2014). These 

guidelines and policies are in place to ensure high standards of both integrity and practice 

(University of Greenwich, 2015). Ethical research safeguards not only the researchers 

conducting a study, but also the rights, dignity, safety, and well-being of participants 

(University of Warwick, 2016). Within this study, the following ethical principles have been 

applied in order to align with ethical practices: 

1. Privacy – Participants’ anonymity will be preserved, and participants are allowed to 

withdraw from the study at any time. 

2. Risk Assessment – The research should not place participants under psychological 

strain, legal liabilities, or peer scrutiny. All responses are anonymous and will be held 

confidentially. 

3. Security and Confidentiality – All data collected will be stored in a secure and 

confidential manner, both electronically and physically. 

4. Informed Consent – Participants understand that they are taking part in research, and 

the requirements thereof. In cases where anonymity may be breached, for example 

due to an individual being easily identifiable or the only individual in a particular 
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position, the individual would be informed of this and allowed to withdraw, adhering 

to principles of informed consent. 

5. Data access and ownership – All data will be maintained by the researcher in a secure 

manner. Participants may access the data obtained by means of their own interviews 

or responses. 

6. Advisory – The research supervisors and institution’s ethical committee will be used to 

discuss any ethical issues that arose during the course of the study. 

3.9 Summary 

Qualitative research methods have been applied in this multiple case study, providing an 

observational, narrative account of the productisation of services within a software 

development context. The data gathering methods would consist of (i) documentation and 

archival records in order to define cases, (ii) direct and participant observation in order to 

describe the cases, (iii) a descriptive survey in order to address social impacts arising during 

the observation, and (iv) focused interviews in order to provide triangulation and increase 

reliability within the study. 
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Chapter 4:  Analysis and Findings 

4.1 Introduction to Analysis 

This chapter is broken up into five sections, the first section covers the initial typology and 

case definition, and the subsequent sections cover the four cases. Each case represents a 

major release of the productised solution. The releases (and cases) have been divided into the 

following broad categories – in no particular order – giving context to the release and directly 

relating to the objectives of the study. 

• Rationale 

• Systems, tools, and technology 

• Frameworks and workflows applied 

• Staff and social impacts 

• Challenges and learning 

Within certain major releases there were interim releases for various reasons, pertinent 

details of which are included within the cases concerned. The initial team structure for the 

first case consisted of the researcher, a product manager, and a single developer. 

4.2 Typology Definition 

As detailed in chapter 3, the typology of each case has been defined by means of 

documentation and archival analysis. Predominantly, this secondary data has been codified 

by means of collating e-mail trails, analysing documentation stored within the organisation’s 

centralised repository, and analysing reports extracted from the programme’s issue tracking 

system. 

The high-level snapshots of each release (as detailed in section 3.5.1) have been detailed in 

this section. These snapshots have been used to isolate each case within a timeline, detailed 

below in Figure 10. 

 

Figure 10: Release Timeline 

4.2.1 Initial Programme State 

The initial programme consisted of three members at the point of development commencing: 

a product manager, the programme manager (the researcher), and a senior developer. 

Between August and November 2013, planning and identification of what was to be 

productised took place. 

N D J F M A M J J A S O N D J F M A M J J A S O N D J F

Case 1 Start Case 2 Start Case 3 Start Case 4 Start

Case 1 End Case 2 End Case 3 End Case 4 End

20142013 2015 2016
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4.2.2 Case 1: First Release 

The first release of the product took place between November 2013 and April 2014. 

Major Release Outline Staff Breakdown 

Version Number 1.x Staff Added 1 

Development Start 2013/11/01 Staff Reassigned 0 

Number of Interim Releases 0 Staff Resigned / Terminated 0 

Final Release in Series 2014/04/01 Staff Movement Total 1 

    Total Team Size 3 - 4 

Framework and System Outline Issue Breakdown 

# of Major Framework Changes Initial Number of Bugs 0 

# of Major Workflow Changes Initial Number of Improvements 0 

# of Major SDLC Changes Initial Number of New Features 0 

# of Management Tool Changes 1 Number of Tasks 0 

# of Source Control Tool Changes N/A Number of Sub Tasks 0 

# of Document Format Changes Initial     

# of Document Control Changes Initial Total Number of Issues 0 
Table 4: First Release Snapshot 

4.2.3 Case 2: Second Release Series 

The second release series consisted of two versions being released. The series ran from April 

2014 until August 2014. 

Major Release Outline Staff Breakdown 

Version Number 2.x Staff Added 2 

Development Start 2014/04/02 Staff Reassigned 1 

Number of Interim Releases 1 Staff Resigned / Terminated 1 

Final Release in Series 2014/08/26 Staff Movement Total 4 

    Total Team Size 4 - 5 

Framework and System Outline Issue Breakdown 

# of Major Framework Changes 2 Number of Bugs 9 

# of Major Workflow Changes 2 Number of Improvements 16 

# of Major SDLC Changes 1 Number of New Features 11 

# of Management Tool Changes 1 Number of Tasks 0 

# of Source Control Tool Changes 1 Number of Sub Tasks 120 

# of Document Format Changes 0     

# of Document Control Changes 0 Total Number of Issues 156 
Table 5: Second Release Series Snapshot 

4.2.4 Case 3: Third Release Series 

The third release series ran from August 2014 until July 2015, and included five interim 

versions. 
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Major Release Outline Staff Breakdown 

Version Number 3.x Staff Added 4 

Development Start 2014/08/26 Staff Reassigned 0 

Number of Interim Releases 5 Staff Resigned / Terminated 2 

Final Release in Series 2015/07/20 Staff Movement Total 6 

    Total Team Size 5 - 6 

Framework and System Outline Issue Breakdown 

# of Major Framework Changes 1 Number of Bugs 30 

# of Major Workflow Changes 1 Number of Improvements 15 

# of Major SDLC Changes 2 Number of New Features 9 

# of Management Tool Changes 1 Number of Tasks 6 

# of Source Control Tool Changes 0 Number of Sub Tasks 11 

# of Document Format Changes 1     

# of Document Control Changes 1 Total Number of Issues 71 
Table 6: Third Release Series Snapshot 

4.2.5 Case 4: Fourth Release 

The final case was that of the fourth release. There were no interim releases, and the release 

was active from August 2015 to February 2016. 

Major Release Outline Staff Breakdown 

Version Number 4.x Staff Added 1 

Development Start 2015/08/01 Staff Reassigned 0 

Number of Interim Releases 0 Staff Resigned / Terminated 2 

Final Release in Series 2016/02/02 Staff Movement Total 3 

    Total Team Size 5-6 

Framework and System Outline Issue Breakdown 

# of Major Framework Changes 0 Number of Bugs 60 

# of Major Workflow Changes 1 (4)1 Number of Improvements 11 

# of Major SDLC Changes 0 Number of New Features 9 

# of Management Tool Changes 0 Number of Tasks 2 

# of Source Control Tool Changes 0 Number of Sub Tasks 89 

# of Document Format Changes 0     

# of Document Control Changes 0 Total Number of Issues 171 
Table 7: Fourth Release Snapshot 

4.2.6 Structure 

In order for the reader to better understand the structure and relationship between the 

systems, technologies, frameworks, and workflows, a diagrammatic representation of the 

granularity and relationship between each layer is provided below in Figure 11. 

                                                      
1 The four changes indicated in brackets is due to the fact that within a single change of the workflow, four sub-
workflows were introduced - one for each type of standard issue (improvement, bug, new feature and task). 
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Figure 11: Systemic Relationships 

It is important to note that the layers were not all present during the first case and were added 

as the cases and typology evolved. 

Similarly, reference is made to release series and versions, the relationship between these 

terms is illustrated in Figure 12. 

 

Figure 12: Relationship between Release Series and Version 

The above version numbers are used as an example and are not necessarily indicative of the 

actual versions released by the Value-Added Reseller (VAR) during the course of the product 

development and release series. 

4.3 Case 1: First Release 

4.3.1 Rationale 

The intention for the initial release of the product was that of delivering what was presented 

within prior marketing material, and not necessarily that of any best practice methodology. 

Sale of the product to a customer expecting a productised solution necessitated rapid 

development of the solution in order to deliver the functionality promised by sales – 

functionality which far exceeded what was planned for the first release. 

4.3.2 Staff and Social Impacts 

During the early stages of the first release, a second developer was added to the team. An 

intern within the service delivery team had completed her contract and was seen to be 

significantly talented in both the technical and audit domain expertise arenas. Due to this 

skillset, the individual was integrated into the product development team as a full-time 

employee. 
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4.3.2.1 Development Principles 

While the researcher was versed in product and software development principles, the 

developers of the productised service were not. One of the challenges within the domain in 

which the organisation operates, is that of the understanding of internal audit and accounting 

practices; skills not readily found in traditional software developers. A decision was taken to 

hire for domain expertise in audit as opposed to software development, as the latter would 

be easier to teach in practice. 

Education and regular internal training took place, facilitated by the researcher, in order to 

instil the principles required for concepts such as object orientation and standardisation. 

These principles were rapidly assimilated within the team and were used throughout the 

release. 

4.3.3 Frameworks and Workflows Applied 

4.3.3.1 Programme Framework 

The initial framework applied within the programme for the first release of the product, was 

that of Managing Successful Programmes (MSP). Prior to the release, and during the 

development of the release, much of the boundary documentation of the MSP framework 

was completed. 

MSP was selected for the team in order to provide governance to the programme. On research 

into various programme standards, MSP stood out as a clear leader in literature and, as such, 

was selected for implementation. An appeal of MSP was the use of ‘tranches’ in order to 

perform retrospective analysis and realignments with goals as the programme progressed. 

4.3.3.2 Development Lifecycle 

Within the first release, a well-defined development lifecycle was not followed, however a 

knowledge of the development lifecycle of another company within the group was used as a 

guiding process for the developers of the initial version. This lifecycle is illustrated below in 

Figure 13. 
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Figure 13: Initial Development Lifecycle 

4.3.3.3 Development Workflow 

Within the development team, no structured workflow was used as a sub-process of the 

lifecycle illustrated in Figure 13. Given the urgency of delivery, development was performed 

on-site by the two developers in the team. The small size of this team allowed for one-to-one 

communication, and was effective in delivering the initial version of the product within the 

desired timeframe. The approach to the delivery, however, was largely that of a project 

delivery based approach, as opposed to that of a well-defined product. 

The identified contents required by the customer (as per the initial marketing material) were 

used as a guideline for the deliverable milestones of the product, which were systematically 

worked through in order to reach the end result. These milestones are illustrated in Figure 14. 
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2014-01-01 2014-05-01

2014-02-01 2014-03-01 2014-04-01

2014-02-03

Spec and Document

Templates Completed

Today

2014-01-01 - 2014-01-31

Initial 5 Modules for Customer
2014-02-03 - 2014-02-10

Module 6

2014-04-01

Complete Release

2014-02-10 - 2014-02-13

Module 7

2014-02-17 - 2014-02-21

Module 8

2014-02-24 - 2014-02-28

Module 9

2014-03-03 - 2014-03-07

Module 5 Expansion

2014-03-10 - 2014-03-19

Module 10

2014-03-20 - 2014-03-31

Module 11

2014-03-02

Documentation Review

 

Figure 14: Release 1 Milestones 

4.3.4 Supporting Systems, Tools and Technology 

4.3.4.1 Issue Tracking 

At the time of the first release, and due to being on-site at the customer, the product team 

used the same project management system used within the service delivery team. This 

system, however, was tailored to a project delivery methodology and not to the delivery of a 

product. This created a high level of user resistance within the product development team. 

The users of the system (the developers in particular) found the system to be clumsy and 

administratively intensive, with little applicability to the milestones of the product. 

Although efforts were made to customise the system, these proved difficult due to the 

specialised external consulting required for the degree of customisation desired. In the end, 

the governance structures of the MSP framework prevailed and the management of issues 

was performed in Excel instead of the project management tool. 

4.3.4.2 Documentation Management 

Within the organisation, SharePoint Server was the standard for document storage and 

management. A dedicated section of this system was created for the product development 

programme, in which the team centrally stored all documentation and content. 

4.3.5 Key Challenges and Experiential Learnings 

4.3.5.1 Premature Communication of Content 

On initial marketing of the product, an exhaustive list of potential product content was 

circulated among sales staff. This list, while perfectly acceptable as a list of possible inclusions 

for the product, was incorrectly used as a sales tool guaranteeing the content of the product. 

In the instance of the first release, much of the content included in the product was beyond 

the initial scope defined by product and programme management. This situation was created 

by a miscommunication between the programme and sales staff, whereby programme 

management saw the list of potential functionality as a ‘wish list’, while sales saw the list of 

functionality as a guaranteed specification. This in turn caused the sales team to direct product 

development by means of what was marketable, as opposed to what was actually valuable 
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towards the client organisation and achievable by the product development team in the 

timelines quoted. 

The consequent effect of this sales-led development was a considerable delay in delivery due 

to unexpected additions to the scope of the product, brought on by a perhaps unreasonable 

and incorrectly informed customer expectation. 

4.3.5.2 Framework Complications 

The governance documents of the MSP framework proved to be challenging. At a time of rapid 

development and with a pressing need for deployment on-site at a customer, the governance 

aspect of the framework proved to be a bottleneck to delivery if it was to be followed 

precisely. While this may have been partially due to the inexperience of the researcher in the 

MSP framework (having recently certified as a practitioner), the sheer volume of 

documentation required vast amounts of time from both programme and product 

management, slowing and complicating delivery. 

4.3.5.3 Resistance from Service Delivery Consultants 

On formation of the product development team, and particularly running up to the first 

release, resistance from the service delivery team was experienced towards the product. It 

was perceived that the release of the product was a potential threat to the livelihoods of the 

service delivery consultants, as many of the engagements with customers required content 

that would be taken over by the release of the product, as opposed to ad hoc services. 

The intention of the product release was not to remove responsibility from the consultants, 

but to remove a portion of the more mundane content developed by the consultants, in favour 

of the consultants delivering far more complicated and customised solutions. 

This differentiation was communicated by executive management shortly after the release in 

order to quell the reservations of the consultants. This, while retaining the service staff, did 

little to mitigate the resistance to the products which was to continue for multiple releases. 

4.3.5.4 Specifications 

As the product was developed dynamically at the customer according to a list of content, 

proper specifications and design at a granular level were not completed. While high-level 

functionality of the product was defined, this served only as a guideline to the development 

of the product. 

4.3.5.5 Hardcoding 

The most catastrophic challenge of the first release of the product, was that of certain 

variables within the product being hardcoded to the client’s ERP system. This hardcoding was 

discovered when the product was due to be installed at a second customer, at which point it 

was evident that the product would only function on the original client’s environment, or one 

incredibly similar (a rarity in productisation, due to the differing operating environments of 

each customer). 
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This hardcoding of variables ultimately led to the decision to completely re-write the product 

for the second version. This learning, while costly, served as a catalyst for improving 

development standards while cementing the principles of object orientation and 

standardisation across the development team. 

4.4 Case 2: Second Major Release and Redevelopment 

4.4.1 Rationale 

Much of the rationale behind the second release series was that of a complete architectural 

rewrite of the product. This new structure would facilitate simplified configuration by service 

delivery consultants, while also allowing flexibility of implementation on multiple Enterprise 

Resource Planning (ERP) systems. 

In addition to the above, technical specifications were compiled for all of the included 

modules, detailing the functionality of each as well as the module’s purpose. The intention 

was to ease the pressure on the development team, who previously had to interpret much of 

the content on their own, which in some cases led to incorrect features being developed in 

the initial version. 

The start date of the first version of the second release series was the 2nd of April, 2014, 

directly after the first release. The scheduled release date was the 1st of June, 2014. However, 

due to various complications, release only took place two months later, on the 30th of July, 

2014. 

4.4.1.1 Issues 

Version Bugs 
Improve-

ments 

New 

Features 
Tasks Sub-Tasks Total 

2.0.0 1 0 11 0 37 49 

2.0.1 8 16 0 0 83 107 

Totals 9 16 11 0 120 156 
Table 8: Issues Identified for Resolution in Series 2.x 

In the above table, it is clear that the vast majority of issues were logged as ‘sub-tasks’. While 

many of these were legitimate issues, a large portion of them were due to incorrect use of the 

issue tracking system in place; with product management utilising the system as a task list for 

issues outside of development. 

Shortly before the release of version 2.0.0, issues were identified which would require 

additional development, thus delaying the already late release even further. It was decided by 

programme management that the product would be released in its current minimum viable 

state, and that an interim version would be developed for the identified issues. 

Due to the fundamental nature of the issues encountered and the delays in release of version 

2.0.0, programme management took joint responsibility on the product management function 

for the release of 2.0.1. This involved a greater level of control and monitoring regarding the 

release, in order to ensure release occurred within acceptable time frames. 
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Development on the interim release began on the 22nd of July, 2014, for an estimated release 

date of the 8th of August, 2014. This release date was also missed, at which time it was decided 

that the product manager would be reassigned from the product and programme 

management would take over full responsibility of product management. The ultimate release 

date was that of the 26th of August, 2014. 

4.4.2 Staff and Social Impacts 

4.4.2.1 Hiring 

During the course of the second release series, two developers were added to the team. As 

part of this release, technical specifications were due to be created and, as such, it was 

decided that these developers should have a technical programming background as opposed 

to audit domain expertise. 

This was in stark contrast to previous developers, who were hired due to domain expertise in 

the organisation’s niche market, as detailed in the previous case. The product specification 

documents were intended to remove the dependency on domain knowledge within the team 

and allow for technically skilled developers to handle the development of the product 

architecture. 

4.4.2.2 Performance Management 

Problems arose with one of the new developers, in that the developer did not participate 

actively in any classroom or on-the-job training. This in turn rendered him unable to perform 

the duties expected of him, and resulted in other team members having to perform his duties 

on a regular basis. 

Within three months, team morale was exceptionally low, with developers ultimately refusing 

to assist with responsibilities involving the new team member, despite efforts by the 

researcher to upskill and integrate the new team member. 

Although a process of performance management was started with the employee, with an aim 

to re-train him and provide a second chance, this was unsuccessful. The employee was 

ultimately dismissed; a situation which the researcher feared would further damage morale. 

The opposite effect was in fact encountered, in that morale immediately increased upon 

dismissal of the non-performing staff member. 

4.4.3 Supporting Systems, Tools and Technology 

By the second release, it had become apparent that the MSP Framework, and in particular its 

governance structures, were becoming frustratingly cumbersome in what should have been 

the rapid development of the product. Management of issues was performed in Excel, and 

updated manually on a daily basis by the programme manager (the researcher), causing a 

bottleneck on issue allocation to developers. 
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4.4.3.1 Issue Management 

The call was made to incorporate a dedicated technology tool into the team in order to 

address concerns around the governance of issues within the team. Selection criteria were 

based on the operational and management requirements of the team, detailed in Table 9. 

Operational Requirements Management Requirements 

1. Ease of use is paramount to buy in. 

2. Time tracking must not be a chore. 

3. Detailed work logs must be easy to 

create. 

4. Must effectively tie in to KPIs and not 

affect them negatively. 

5. Priorities on items must be clearly 

defined. 

6. The less time the team spends working 

on the system, the more time the team 

can spend on product development, 

innovation and new features. 

7. Conflicts in code need to be easily 

resolved and tracked. 

8. Commentary on work completed needs 

to be easily accessible by all developers. 

9. The team should be able to work on the 

code remotely with minimal effort. 

1. Reports must be easy to obtain. 

2. Dashboard reports are key for high level 

management. 

3. Workflows for issue tracking must be 

readily customisable, allowing rapid 

adoption of new, more effective process 

as the team matures. 

4. The system must seamlessly integrate 

into current development lifecycles. 

5. The system needs to entirely replace the 

current manual issue management 

strategies defined by the programme. 

6. Product managers need to have full 

administrative control of their products 

and issues, but not others in the system. 

7. Programme managers need to have full 

administrative control of all products 

and issues in the system. 
Table 9: Operational and Management Requirements - Issue Tracking Tool 

The tool ultimately selected, JIRA Agile, contained predefined development workflows which 

were adopted by the product team part-way through the delivery of the second version. It is 

important to note that the product development team voted unanimously to abandon the 

current project management system within the organisation as it could not be seen to apply 

to product development. 

4.4.3.2 Source Control 

As evidenced in version 2.0.0, formal source control had become a requirement for the 

product as additional developers had begun working on the product. This additional 

complexity rendered the rudimentary methods of source control cumbersome; relying on a 

significant manual process, detailed later in this case. 

On researching various options during the course of development of version 2.0.1, it was 

found that GitHub satisfied the majority of the needs within the team, both current at the 

time and looking forward. It is a cloud hosted system and may be used from any location, 

which benefits team members working non-traditional hours. It is, however, arguably more 

complicated to learn than other systems. 



51 

This system had been in use in other divisions of the holding company and, as such, the case 

was strengthened for selection of this tool. An additional benefit of this fact was that the 

organisation was able to use the tool already purchased by the holding company, allowing for 

instant adoption of the solution with no up-front cost. 

4.4.4 Frameworks and Workflows Applied 

4.4.4.1 Programme Framework 

During the process of development of the second release, the MSP framework was dropped 

from the programme. In consultation with executive management and various mentors, it was 

agreed that the framework was adding an unreasonable amount of overhead in trying to 

maintain the required documentation and governance measures detailed in the framework. 

Certain aspects of the MSP framework were retained, such as the business case, programme 

definition documentation, and organisational structure, however, items such as issue 

management, risk management, and resource management were opened for comment in 

building a tailored framework internally. 

The internal framework developed was performed in consultation with other divisions within 

the holding group (particularly those with mature development programmes) and mentorship 

from the senior executive. A tailored combination of defined development standards, issue 

tracking by means of a technology tool, and a defined development lifecycle and workflow 

allowed for greater agility within the team. This agility encouraged team participation in the 

development of new processes, which in turn ensured a collaborative buy-in on the process 

from all stakeholders. 

4.4.4.2 Development Lifecycle 

The development lifecycle implemented for the second release was that of a modified process 

based loosely on the workflow provided by one of the other divisions within the holding 

company. This lifecycle is illustrated in Figure 15 below. 
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Figure 15: Development Lifecycle – April 2014 (refer to Appendix G) 

This particular development lifecycle was designed and segregated per department and 

responsibility, highlighting the responsible party for each step in the lifecycle. This proved to 

be greatly beneficial towards aligning all stakeholders in the programme to a unified standard 

of operation. 

Each member from each team was aware of their responsibilities and how their department 

had an effect on the lifecycle, particularly those of sales, services, and support – the starting 

points of the lifecycle. 

Sales in particular was targeted within the awareness drive of the lifecycle, in order to 

illustrate the systemic effect that ‘inconsiderate selling’ (that of selling products or features 

that did not exist) had on the development team and the client’s expected date of delivery. 

4.4.4.3 Development Workflow 

The tool (JIRA) introduced into the programme followed an Agile methodology by default, 

which was applied to the team in the form of the workflow detailed in Figure 16. 
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Figure 16: Development Workflow2 (2014-05-08 to 2014-07-16) 

This workflow allowed for a defined approach to the development and tracking of issues 

within the development team, and also alleviated the bottleneck of manually assigning issues 

on a daily basis from an Excel spreadsheet. However, programme management was still seen 

to be a bottleneck in the new system, due to other responsibilities slowing the allocation. 

Towards the end of development of version 2.0.0, the assignment of issues had been handed 

over to product management (from programme management) in order for the issues to be 

more closely managed by the teams responsible (product management and development). 

This allowed programme management to focus on more strategic functions while assigning 

the responsibility of issue allocation to the product manager. 

Kanban principles were then applied to this workflow, with a board being set up in the 

development office for staff to update as per the workflow. This physical board was used in 

order to provide instant visibility to all stakeholders in the project, and was intended to 

remove much of the time spent communicating incremental progress by means of reports to 

sales and the executive. 

For version 2.0.1, additional steps were added to the development workflow, allowing for 

issues to be moved into a ‘backlog’ queue; these being issues that have been deferred for 

inclusion into a future version, development of which has not yet started or been planned. 

Also added was an additional quality assurance step, with the responsibilities for ‘in review’ 

and ‘in QA’ being differentiated. The former would be performed by another developer in 

order to validate that the code written was efficient, while the latter would be performed by 

                                                      
2 “In Codebuddy”, as referred to in the diagram, was at the time of the second release referred to as “In 
Review”. Historic exports of the workflow from the source system retain the most recent status names, hence 
the discrepancy. The “Codebuddy” nomenclature was only introduced in version 3.2.0. 
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the product manager to ensure the functionality was validated. The updated workflow is 

illustrated in Figure 17. 

 

Figure 17: Development Workflow with QA and Backlog (2014-07-16 to 2015-05-12) 

4.4.4.4 Source Control 

The development team, having grown by another member, required more than a simple 

project methodology in order to consolidate the developed code. The developers, being 

closest to the challenge of version control, took it upon themselves to design a methodology 

for managing code changes between multiple developers during the course of the version 

2.0.0 development. 

The method introduced was that of emails to the lead developer containing the code 

developed during that particular day. These emails were sent at close of business, after which 

the lead developer would combine the code into a contiguous file. 
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Figure 18: Development Workflow Prior to Source and Version Control 

While this process was not ideal, it satisfied the need for backups, code consolidation and 

code review and, as such, was retained for the duration of version 2.0.0, until such time as a 

more formalised process could be investigated and introduced. 

During the course of the development of version 2.0.1, GitHub was introduced to the team as 

a source control tool. This allowed all of the developers to work on a single repository of code, 

alleviating the manual processes and bottlenecks created within the development team at 

close of business.  

4.4.5 Key Challenges and Experiential Learnings 

4.4.5.1 Quality Assurance 

As was clear in the release of version 2.0.0, sufficient quality assurance was not present in the 

product. While cosmetic issues such as the layout of a screen or report could be excused and 

still shipped as a minimum viable product (providing the key business functionality is present), 

issues regarding grammar and spelling should be seen as unacceptable due to the prevalence 

of tools available to detect errors of this kind. 

In the instance of this release, ineffective product management can be seen to have caused a 

cascading effect of increasing development time, which in turn shortened quality assurance 

time to an ineffectively short period, with no time allocated to resolve issues picked up within 

the quality assurance process. 

4.4.5.2 Delays in Effective Product Management 

The aforementioned challenge led to the identification of two key product management issues 

within the second series of product releases; that of product management not effectively 



56 

calling for a stop on development (code-freeze) while instead adding more functionality, and 

that of desperately inefficient and ineffective quality assurance, as detailed in section 4.4.5.1. 

Part of the product manager’s responsibility was that of calling for a halt on development early 

enough to ensure sufficient quality assurance time. In this instance, the principles of a 

minimum viable product (MVP) were flaunted, with additional and unnecessary features 

added at various stages of development. 

This addition of new features delayed development significantly, which in turn delayed release 

of the product and shortened the time for quality assurance. The systemic effects of this 

practice were potentially devastating to the product reputation and the relationship towards 

those customers awaiting release. 

4.4.5.3 Agile and Kanban Challenges 

The adoption of the physical Kanban board as part of the day to day operations of the 

department was welcomed initially, but did not garner the buy-in or acceptance it required. 

During the proceedings at the annual Agile Africa conference in Johannesburg, it was asserted 

that an agile approach should be “all or nothing” (Parsons, 2015), which was something 

witnessed within the development team. 

While Kanban was adopted, principles such as Scrum were not and, as such, the board was 

not updated and the process followed was that of a mostly Waterfall approach. A direct 

consequence of the board not being updated, was that of the external teams losing faith in 

the accuracy of the board, which resulted in staff providing the updates in the same manner 

as the first release. 

This lack of buy-in from all parties resulted in the Kanban board approach being abandoned 

by the end of the release, in favour of simply using the JIRA system and its internal statuses, 

which could be communicated ad hoc to any interested party by any member of the product 

development team. 

4.4.5.4 Service Delivery Sentiment 

Deployment of the second release followed much the same approach as the first release from 

a technical point of view, however, from a service delivery consultant standpoint the 

deployment was quite different. The second release series catered for multiple ERP systems, 

allowing the flexibility of configuration to be left to the consultant performing the 

implementation. 

However, this configuration added another layer of complexity, in that standardisation in 

favour of multiple systems required that the consultant be versed in the data structures of the 

ERP system in use on any particular deployment. This created a degree of uncertainty in the 

service delivery team, who were already resisting the product in the first release. Many of the 

consultants expressed scepticism towards the product being rapidly deployable due to the 

complexity, criticising the approach as being unworkable and cumbersome. 
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The product development team on the other hand, along with programme management, 

disagreed with the sentiment from the service delivery team, which affected both the morale 

and the cohesiveness of the teams. While agreeing that the process was inherently 

complicated, the product development team argued that the complexity was no different to 

that of an ad hoc service delivery project. 

4.4.5.5 Source Control 

The rudimentary form of source control and code merging implemented in the second release 

was successful. However, it highlighted the need for a more development focused approach 

to the team.  

As stated, the team within the organisation was not from a development background, except 

for the researcher, and it was erroneously taken for granted on the researcher’s part that 

certain development principles were in place. It became rapidly clear on tranche review (post 

2.0.0) that defined version control would need to be implemented in place of the developers 

emailing code to the lead developer at close of business. 

Adoption of a source control system, while tenuous at first, proved greatly beneficial in 

reducing the overhead on the team (witnessed during earlier development within the 

release). Although a steep learning gradient impacted the initial roll out of the system, as 

momentum was gained in the use of the tool, the benefits were realised. 

In earlier releases, errors in code resulted in a lengthy restoration process, often resulting in 

days’ worth of effort being lost in the process. The new system allowed for granular 

restoration of single items in a matter of minutes, a saving that vastly outweighed the time-

based cost of system implementation and upskill. 

4.5 Case 3: Third Major Release and Upstream Dependency Changes 

4.5.1 Rationale 

Development on the third release series began directly after the second release series on the 

26th of August, 2014, initially in the form of 2.1.0, without a due date set for release. This was 

changed rapidly when the Independent Software Vendor (ISV) changed various aspects of 

their product, on which the VAR’s product was dependent. 

4.5.1.1 Upstream Dependencies 

An unexpected turn of events from the ISV prompted the third major release of the product 

as opposed to the release of an incremental version (i.e. 2.1.0) of the second series. On the 

release of the ISV’s major version, it was found that certain dependencies of the product were 

affected, rendering the product inoperable on the latest version of the vendor’s software. 

This, coupled with the vendor’s policy of only providing the latest version of their software 

once a release has been made, forced the organisation to fast track development of a third 

release in order to maintain the value proposition the sales staff were providing; that of 

providing the organisation’s product bundled with the ISV’s product. 
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As per the guidance provided by Semantic Versioning (Preston-Warner, 2013) and the factor 

of the change required affecting backwards compatibility, it was decided to increment the 

major release to version 3.0.0, instead of 2.1.0, with a release date of ‘as soon as possible’ due 

to the criticality of this particular issue. Version 3.0.0 was ultimately released on the 17th of 

October, 2014. 

4.5.1.2 Issues 

The third series of releases saw frequent version increments and held many learnings for the 

organisation. As illustrated in Table 10, six production versions were released in the third 

series, each addressing numerous issues. 

Version Bugs 
Improve-

ments 

New 

Features 
Tasks Sub-Tasks Total 

3.0.0 0 8 0 0 0 8 

3.0.1 0 1 0 0 0 1 

3.1.0 0 2 8 0 0 10 

3.1.1 9 3 0 4 11 27 

3.2.0 0 0 0 0 0 0 

3.3.0 21 1 1 2 0 25 

Totals 30 15 9 6 11 71 
Table 10: Issues Identified for Resolution in Series 3.x 

4.5.2 Supporting Systems, Tools and Technology 

The third release series, while hurried initially, was remarkably stable and remained in 

production for the longest period of all the releases, with various interim versions being 

developed. This longer duration allowed for many incremental changes to the team’s 

structures and processes, most noticeably the development workflow. 

While there were changes made to workflows within the supporting systems, tools, and 

technology, the tools themselves were not replaced for the duration of the third release 

series. 

The only change made to systems was that of switching from JIRA Agile (using the Kanban and 

Agile methodologies abandoned in earlier releases) to the standard JIRA package during the 

course of the release series. 

4.5.3 Staff and Social Impacts 

4.5.3.1 Product Management Domain Expertise 

After the reassignment of the product manager for the second release, various discussions 

with the VAR’s executive led to the conclusion that in order to accelerate product growth and 

maturity, domain expertise should be the prime requirement for a new hire within the product 

management space. 

As the product was aimed at the internal audit field, the call was made to search for and hire 

a skilled auditor or accountant, with exposure to various organisations and business 
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processes. The secondary requirement, however, was that the candidate would be required 

to have some form of development, product, or IT related experience. The two aspects 

together proved to be a formidable barrier to finding a suitable candidate, extending the 

recruitment cycle to close on one year. 

A suitable candidate was eventually found, and began shortly before the release of the 3.1.1 

patch version. The candidate had a strong background in internal and external audit, while 

working as a software product researcher within the tax field. 

While input on the earlier product releases was limited, the new product manager rapidly took 

ownership of the later releases, with unprecedented success in evolving the product. 

4.5.3.2 Hiring 

The third series of releases had the highest impact on hiring, due to the drastically increased 

number of issues identified and features required by customers. While the third series of 

releases contained fewer issues than that of its predecessors, the complexity of these issues 

led to an exponentially more complicated release3. 

In August of 2014, a fourth developer was hired to assist in the development of products. This 

developer again followed the need of domain expertise as opposed to technical competency 

in development. The view taken in the team, having experienced the hire of technical 

developers as well as domain experienced developers, was that the technical competency 

required could be easily trained, whereas domain expertise took significantly longer to instil. 

September of 2014 saw a fifth developer join the team in the form of an internship from a 

local university. This intern was already versed in the ISV’s product and, as such, could add 

value to the team even during a short internship lasting mere weeks. The value provided by 

this intern was well received, to the point that she was hired as a full-time employee in January 

of 2015 on completion of her degree. 

In February of 2015, the developer hired during the first release resigned from the 

organisation. While this did serve as a concern towards productivity and release timelines, 

knowledge within the team had been spread by means of varying responsibilities aimed at 

reducing any silos of knowledge (knowledge residing with and guarded by a single team 

member). 

4.5.3.3 Team Friction 

During the third release series, frictions again began to arise between the service delivery and 

product development teams, particularly around what appeared to be the time taken for 

implementation. A broad difference between the teams in estimated timelines for 

implementation led to numerous clashes around both billing and time constraints. The 

product team was of the opinion that the product may be implemented in a short time frame, 

                                                      
3 By this point, the organisation had also begun work on additional products, details of which are not covered in 
this study but which had an impact on time management and resource allocation in the flagship product 
studied. 
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yet the implementation time observed from the service delivery team was considerably higher 

than the product team expected. 

As a necessary intervention, an ad hoc survey focusing on the operating environment of the 

organisation was sent out. The results, while not entirely unexpected, yielded some interesting 

revelations. The summarised results of section one are discussed below. 

The survey was sent to both operational teams, as well as product, project, sales, and services 

management. The surveys were delivered electronically, and were incentivised by means of 

gift vouchers in order to encourage responses. While responses from the product 

development team were forthcoming, responses from the service delivery team were slow. 

Management of both teams pushed for completion, resulting in almost all surveys being 

returned in a completed state by the selected due date. 

The first question dealt with the level of satisfaction regarding communications. It was 

interesting to note that when asked whether the employees were satisfied with the 

communications and synergy between teams, the consultants from the service delivery team 

were relatively satisfied with the communications, while an entirely different picture was 

painted by both management and the developers.  

In Figure 19, ‘happiness’ was rated out of a maximum value of 5. A value of 3 indicates 

‘indifferent’, with lower values indicating lesser satisfaction, and higher values indicating 

greater satisfaction. As highlighted in the figure, the consultants within service delivery can be 

seen as somewhat satisfied with the communications, while the developers and management 

(of both teams) can be seen to be somewhat dissatisfied with communications. 

 

Figure 19: Happiness Levels Reported by Teams 

Question two dealt with the staff members’ thoughts regarding the structures within and 

between the product development and service delivery teams. The results differed quite 

significantly in this section. Common themes that could be extracted were as follows: 

2.1. Distinct lack of cohesion and blame shifting between teams. 
2.2. Organisational structure and roles have in some cases not been clearly defined or 

communicated to the team members. 
2.3. Management duties and responsibilities are unclear to team members. 
2.4. Strategy is not communicated. 
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2.5. Adequate processes including feedback loops are not in place. 
 

The third question related to the staff members’ thoughts regarding the cultures between the 

product development and services teams. Key themes that could be extracted from the results 

of this question are listed below: 

3.1. The teams align to the corporate value of ‘client obsession’, but not necessarily the 
other values held by the organisation4. 

3.2. Cultures between the teams are vastly different and isolated. 
3.3. A great deal of pride exists within each team, but this is countered by a great deal of 

mistrust between the teams. 
3.4. The services team operates with individual goals in mind, while the product 

development team operates more holistically. 
3.5. The product team can be seen to have distanced itself from the service delivery team. 

 
The fourth question concerned the competencies shared between the teams, as well as which 

competencies may be missing from the teams. Key themes were extracted below: 

4.1. The teams are not seen as one group of skilled people. 
4.2. There is a high dependency on a single individual in the product development team. 
4.3. Continuous formal training is necessary within the services team to improve beyond 

basic competencies 
4.4. Continuous on-the-job upskilling is necessary within the product team to alleviate 

dependencies on the individual listed in theme 4.2. 
4.5. The services team is seen to be too focused on Internal Audit as their target market. 
4.6. The services team is not up-to-date on the latest product knowledge (both internally 

and from the vendor). 
4.7. The product development team, in some cases, is seen to carry the responsibilities of 

the service delivery team’s client engagements. 
 
The fifth and final question within section one related to the technologies and resources 

available to the teams. The key themes extracted from the results are detailed below: 

5.1. The services team does not have access to pre-releases for upskilling. 
5.2. The services team does not have necessary testing or training environments. 
5.3. The teams do not have a shared feedback loop. 
5.4. The services team is seen by the product team to have insufficient availability. 
5.5. The teams use different, non-integrated systems to track their work. 
5.6. Manuals developed by the product team are seen as inadequate for understanding 

the products. 
5.7. Neither team has insight into the technologies used by the other. 

 
The above themes highlighted from the survey resulted in a meeting between the consultants, 

developers, and management teams at an external venue, in order to clarify the challenges 

                                                      
4 The corporate values for the organisation are Integrity, Innovation, Client Obsession, High Performance and 
People Matter. 
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and plot a resolution. The meeting addressed the concerns, with commitment from the service 

delivery team to provide feedback, as well as for the product delivery team to provide training 

on implementation, now being aware of key difficulties and challenges faced on the ground. 

Another result of this meeting, was a decision to focus the product manager on performing 

implementations of the product at clients for three months, in the same way that the service 

delivery consultants would. It was hoped that this would allow the product manager to gain 

valuable first-hand experience with product implementation in order to understand the 

challenges experienced by the service delivery consultants in the field – beyond the feedback 

that had perhaps been selectively provided to the development team by the service delivery 

consultants. 

During the course of the interim process, it became clear that the process would be in place 

for longer than expected, with responsibility remaining on the product team for delivery for 

an additional three months. At this point, the assistance of the product manager was 

withdrawn on order of the researcher. 

The observation of the process was that while it was indeed beneficial to the service delivery 

team, this benefit had begun to sacrifice the quality, direction, and momentum of the product 

itself. The development team had reached a point where idle time was increasing due to 

bottlenecks in product management, created by the service delivery assistance, with planning 

of the next release halted almost entirely. 

Let it not be said that the exercise of shared deployment responsibility did not benefit the 

product development team. The insights gained by the product manager were invaluable, as 

she was able to experience many of the service delivery consultants’ concerns, while also 

being able to discern where these concerns were irrational or perhaps fabricated (in extreme 

circumstances). The entire exercise was to form an integral part of the design and 

development of the fourth release. 

4.5.4 Frameworks and Workflows Applied 

4.5.4.1 Programme Framework 

In the third revision, the programme framework was revisited in order to more accurately 

reflect the manner in which the programme was operating. Although aspects of MSP had been 

retained, internal processes had replaced much (if not all) of the management aspects of the 

MSP framework. 

The framework in operation within the team relied on a defined and well established 

development lifecycle, feeding into a defined development workflow, which ultimately 

released the products according to a defined release process. 
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Figure 20: Framework Used in 3rd Release 

The framework illustrated in Figure 20 indicated that the development processes were still 

governed by particular governance rules, such as organisational charts, development 

standards, and issue management strategies. This frame then encompassed a defined 

development lifecycle which ultimately fed into a development workflow. 

The development workflow then followed an iterative process between itself and the release 

process, in the form of quality assurance. Any issue resolutions deemed sub-par by product 

management were returned to the development workflow for addressing until the release 

was completely ready for consumption. This iterative approach allowed for a greater quality 

of release. 

The introduced release process followed a strict sign off for readiness to market, 

encompassing final quality checks, a uniform process for each release, and the approval of 

programme management and the organisation’s executive. After release, the programme 

returned to the start of the development lifecycle. 

4.5.4.2 Development Lifecycle 

The development lifecycle in use for the second release series remained in use until February 

2015, mid-way through the release of 3.1.1. It was at this point that a new lifecycle was 

introduced after being developed and updated in preparation for the new product manager 

starting at the organisation. 

The prior development lifecycle, while effective in theory, was not necessarily maintained and 

adhered to in the strictest sense, in part due to the restrictive nature of the lifecycle, and in 

part due to a lack of resources required for the time available per release. 

Part of the restrictive nature of the lifecycle was the requirement of specifications to be 

compiled between product and programme management. This aspect of the lifecycle was a 

bottleneck to the team, and often delayed the development team if it was adhered to. In 
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practice, specifications were not compiled (particularly in the case of bugs) and the lifecycle 

was circumvented. 

The new lifecycle illustrated in Figure 21 introduced conditions whereby only new features 

would require specifications, and these specifications would be compiled by the product 

manager. This responsibility would be clearly communicated to the new product manager, 

defining expectations up front and halting the perpetuation of ignoring certain processes. 
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Figure 21: Development Lifecycle - February 2015 

This development lifecycle, while theoretically sound, was only truly put to the test in version 

3.3.0 when the Product Advisory Board (PAB) meetings took full effect. It was found in practice 

that the PAB was not adequately reflected in the lifecycle illustrated in Figure 21. To this end, 

an updated development lifecycle was introduced in late May 2015, simplifying the process 

and effectively covering all aspects of product development, illustrated in Figure 22. 
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Figure 22: Development Lifecycle - May 2015 

While at first glance it may appear that bugs are not covered by the start of the lifecycle, they 

are included as a direct input into the development workflow; as no PAB or specification 

process is needed, bugs are able to be logged directly into development for addressing. 

4.5.4.3 Development Workflow 

The development workflow in use within the team was also modified in February of 2015. The 

workflow previously in use took into account development steps according to the workflow 

introduced in April 2014, however, this did not take into account additional systems such as 

GitHub. 

This process, while tacit in the development team, was vague to the members of other teams 

and product managers. In an effort to reduce the silos of knowledge in the team as a whole 

regarding this process, it was documented and combined with the development lifecycle, and 

released in February 2015 in the form of Figure 23. 



66 

Development Workflow (Per Issue)
Pr

od
uc

t 
M

an
ag

er
D

ev
el

op
er

D
ev

el
op

er
February 2015

Issue Logged in
JIRA Agile

Review Issue
Add Time 

Estimation

To Do

(JIRA Agile)

Assign

In Progress

(JIRA Agile)

Begin
Coding

In QA

(JIRA Agile)

Quality Assurance

(JIRA Agile)
QA Pass

Issue Closed

(JIRA Agile)

Feedback to 
Programme 

Management

QA Failure

Pull

(SourceTree)

Push

(SourceTree)

Commit
Changes
and Log

Time Spent

Pull

(SourceTree)

Code Review Failure

Code
Review

Code
Review

Pass

In Review

(JIRA Agile)

Issue Logged in
JIRA Agile

Backlog
(JIRA Agile)

 

Figure 23: Development Workflow - February 2015 

In this workflow, external processes are indicated in blue, issue management system steps are 

indicated in green, and source control steps are indicated in orange. Each issue management 

system step correlates to a workflow step in the issue management system as indicated below. 

 

Figure 24: JIRA Issue Management Workflow (2014-07-16 to 2015-05-12) 

In Figure 24, the workflow shown is that of the workflow used towards the end of the second 

release series and beginning of the third release series. The workflow within the issue 

management system was iteratively improved during the course of the third series of releases, 

moving through two revisions of the statuses available. 

Shortly before the commencement of development on version 3.3.0, the backlog created in 

the second release series was revisited, with issues being reviewed for potential applicability 
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to the third release. It was found that some of the issues in the backlog, while deemed 

beneficial previously, had little or no demand a year later. It was for this reason that an 

additional step was added to the development workflow, that being the ability to ‘reject’ and 

close issues in the backlog. This update is illustrated in Figure 25. 

 

Figure 25: JIRA Issue Management Workflow (2015-05-12 to 2015-08-07) 

The rejection process also came into effect as the PAB meetings were maturing to a point 

whereby issues were being reviewed and rejected, a function that had not been taking place 

due to a lack of critical mass in issues waiting for inclusion or rejection. 

4.5.4.4 Release Process 

The release process introduced in February 2015 (as detailed in Figure 21: Development 

Lifecycle - February 2015) formalised the responsibilities of various team members and 

functions into a comprehensive yet simple process. On completion of the SDLC (Software 

Development Lifecycle), issues would pass through a release checklist to ensure that high level 

functionality was operating as expected. 

On completion of this sanity check, documentation was reviewed and collated to ensure that 

aspects such as user manuals, installation guides and configuration guides were completed 

for the release. 

Completion of the above tasks indicated a readiness to build, which is to create the standalone 

installation file supplied to consultants and clients. This installation file would be placed within 

the organisation’s intranet and file sharing system for consumption by the service delivery 

consultants. 
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Figure 26: Release Process - February 2015 

4.5.5 Key Challenges and Experiential Learnings 

4.5.5.1 Service Delivery Challenges 

A recurring rhetoric from the service delivery team throughout the third series of releases was 

that of difficulty in implementation, also raised within the intervention meeting held after the 

survey. In order to address this, numerous training sessions were held in order to transfer the 

tacit knowledge within the product development team to the service delivery team. 

This training was held on release of each iteration of the third series, with the entire service 

delivery team in attendance. Feedback, while positive, did not contain much detail, causing a 

large degree of frustration for product management. 

The positive feedback from the service delivery team, coupled with the noticeably slow 

implementations, created a significant paradox for the product programme. If product training 

was successful, in theory, there should have been a decline in implementation delays, which 

was not the case. 

A key part of sense-making within this paradox was the process of involving product 

management in implementations. This process demonstrated that the service delivery team 

was correct in that the implementation was not as simple as it was purported, however, it also 

demonstrated that implementation time was significantly less than the times quoted regularly 

by the service delivery team. 

The implementation times achieved by the product manager gained wider support of the 

product from the executives, who were to some extent expressing doubt towards the 
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feasibility of rapid implementation. This process, however, yielded its own challenges, 

highlighted in the section to follow. 

Secondary to implementation time, was the now tangible need for the configuration and 

implementation of the product to be simplified. In order to facilitate the design of a solution 

to this need, a Community of Practice workshop was held. This workshop resulted in two 

solutions, split into short- and long-term delivery. 

In the short term, the configuration and implementation methods would be greatly simplified 

in the next version, most notably the editable sections of the code that a consultant would 

need to access would be contained in a single location, thus removing confusion and potential 

gaps in configuration. 

In the long term, an e-service would be designed and developed, removing the need for a 

consultant to edit the code in any way, and ultimately allowing a customer to implement on 

their own in future, without the need for an on-site consultant. 

4.5.5.2 Dedicated, Expert Product Management 

The third release revealed fascinating insights as to the product development process, 

particularly around the management of the product and the direction thereof. 

For the first few iterations on the third series, the product was managed by the researcher, 

who while versed in software methodologies did not have extensive domain knowledge in the 

field of internal audit. 

The hiring of the product manager detailed in section 4.5.3.1 facilitated an almost immediate 

upswing in momentum for the product, with content being actively reviewed towards the 

release of 3.1.1, and revised for the release of 3.3.0. 

The importance of dedicated product management was highlighted during the period of 

interim assistance to the service delivery team (as discussed in the previous section). During 

the most pressurised assistance periods, the product manager was only available for one in 

six weeks to focus on product development. This lack of focus immediately slowed 

development and practically halted innovation in the product for the duration of the 

assistance to the service delivery team. 

4.5.5.3 Framework Adaptations 

Strict rigidity and compliance to particular frameworks during the second release led to 

various complications in product delivery. At the time, external divisions were contacted and 

the operating framework was revisited. 

While the revisited framework was followed in the second release, it was observed that 

members of the development team were not satisfied with the current operation of the team 

as a whole. Governance processes within the framework, tailored in the second release, were 

largely prescriptive to the team and did not effectively represent the actual operating 

environment or process. 



70 

The act of documenting the actual processes being followed by the programme in the third 

series of releases, by means of input from the team members themselves, was of immense 

benefit. This input, as with the second release, garnered the buy-in and ownership of the 

stakeholders involved. Active participation in designing the process was a key success factor 

in the numerous iterations of the third series. 

The co-creation and documentation of all aspects of the operational programme allowed the 

team to foster a distinct, clear, common understanding of the operations within the team; an 

understanding that fostered trust between members of the team and facilitated a positive 

work environment, in which the previous dissatisfaction was thoroughly addressed. 

4.5.5.4 Knowledge Transfer 

On employment of new developers, a strict induction process was designed and implemented, 

ensuring that team members faced similar challenges and requirements to what they would 

develop for the product, prior to their involvement in the production codebase. The induction 

involved various training courses, scenarios, and work challenges. 

Once initially upskilled, knowledge transfer within the product development team during the 

third series of releases was largely autonomous. Team structures ensured that for the most 

part, developers were not isolated to a particular feature or function. 

Further to this, development standards used within the programme ensured that team 

members were creating uniform content, making use of similar, if not identical, methods and 

styles. The use of similar styles in development standards directly resulted in content being 

easier to read and edit by a developer other than the original creator of the code. 

4.5.5.5 Version Control and Customer Perception 

A key argument arose within the scope of version control, in particular around Semantic 

Versioning, in that customer perception is not taken into account while referring to or 

following the processes of Semantic Versioning. 

In the instance of the ISV’s release breaching the specification of Semantic Versioning, 

discussions arose between the product and programme managers within the two 

organisations as to the reason for the breach. 

The ISV agreed that the breach of versioning was far from an ideal situation, it was also 

explained that the decision was not taken lightly. From a development and internal point of 

view, breaching the specification of Semantic Versioning created unnecessary complexity in 

that the lack of backwards compatibility of a particular version was no longer explicit (as it 

would be in a major version change). 

The counter argument, however, was stronger; the customer’s perception of a major version 

change is that there will be a visible and tangible benefit to the customer in the form of added 

functionality. Should there be no added functionality in the customers’ eyes, the benefits of 
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upgrade entitlement outlined in the subscription contract would be diluted, eroding 

confidence in the product and the benefit offered. 

The decision was taken that complexity added to the development team would be less 

impactful on the business than negative customer perception and, as such, the software was 

released as a minor version. It was also viewed that on the next major release version, the 

current version that breached semantic versioning would no longer be supplied, which would 

render the complexity to the product team a temporary situation. 

4.6 Case 4: Fourth Major Release and Product Maturity 

4.6.1 Rationale 

The release of the fourth version involved a level of product maturity not yet experienced 

within the programme. Key inclusions in the version were those of a previously shelved 

module, additional content as requested by clients, improved simplicity of code and the 

reworking of many aspects of the product to be more client friendly. 

The fourth release also served as a proving ground for many of the frameworks, workflows, 

tools, and revised social and organisational structures implemented in the earlier releases. 

4.6.1.1 Specialist Domain Knowledge and Functional Feedback 

The domain expertise exhibited by the product manager hired during the third release was 

truly realised in the planning of the fourth release. The product manager was able to translate 

requirements and current functionality into industry ready concepts, rapidly obtaining buy-in 

and praise from executive management and clients alike. 

While the content of the product had been fundamentally correct, wording of the content was 

seen to be lacking in prior versions, creating an ambiguity in customer understanding of the 

product’s functionality. Many of the improvements within the release included simple 

wording changes to remove this ambiguity. 

A few new features were also added to the release, a direct result of the domain expertise of 

the product manager, as well as her understanding of the kind of content that clients would 

find beneficial. 

Lastly, the experience that the product manager gained within the role of deploying the 

product at clients, allowed for a great number of bugs to be identified and resolved due to 

first-hand experience of the implementation process. 

4.6.1.2 Issues 

The issue list below is indicative of the amount of small but valuable changes included in the 

product. While numerous bugs, improvements, and new features were addressed within the 

codebase, a large number of tasks and subtasks for documentation and other improvements 

outside of the code were also addressed. 
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Version Bugs 
Improve-

ments 

New 

Features 
Tasks Sub-Tasks Total 

4.0.0 60 11 9 2 89 171 

Totals 60 11 9 2 89 171 
Table 11: Issues Identified for Resolution in Series 4.x 

4.6.2 Supporting Systems, Tools and Technology 

4.6.2.1 Documentation Management System 

A new supporting system was introduced within the fourth release, an online documentation 

tool known as Confluence (part of the same suite of tools as the issue tracking system). This 

tool, which was trialled in the latter releases in the third series, was introduced at a production 

level in the fourth release. 

The tool introduced the ability to migrate documentation from a standard format (PDF) to 

that of an online website. This reduced the volume of data that needs to be provided within 

the release and also allowed for dynamic updating of content which is available to all 

customers immediately. 

In addition to customer facing documentation, the tool could be used as a central repository 

for other documents, such as meeting minutes, knowledgebase articles, and release notes. 

Within the fourth release, the minutes of all meetings were stored within this tool, with user 

manuals and release notes earmarked for inclusion within this tool by the end of the release. 

The user manuals were in the process of being included in the document management tool by 

the researcher and one of the developers, however, the development of these manuals was 

taking a significant amount of time. It was evident that the release date would not be met 

should the documentation work continue. 

At this point, the team faced a few options, the most attractive of which seemed to be to 

release the documentation in its old format. This would require minimal effort for inclusion in 

the release. 

In order to gauge the client’s preference towards documentation, the researcher opted to 

contact existing customers and ascertaining which documents or sections thereof were most 

frequently used. To the researcher’s surprise, the unanimous response from all customers was 

that the documentation had never been accessed. It was at this point that it was decided that 

the client facing documentation would be scrapped in its current form, in favour of on-site 

training, with documentation efforts focused on documentation to support the service 

consultants instead. 

4.6.3 Staff and Social Impacts 

4.6.3.1 Domain Specialisation vs Technical Specialisation 

Within the development team (during the second release), a technical developer was 

employed in order to assist in software architecture and technical requirements within the 
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team. During the first three releases, this skillset proved valuable in complementing the 

domain specialised developers. 

On the fourth release, however, it was seen that the technical aspects of development had 

significantly reduced, while the domain specialised developers had also upskilled significantly 

in the technical aspects. This led to development challenges, in that the technical developer 

had not upskilled within the domain specialisation required within the programme’s 

development plan. As such, the volume of work that could be assigned to this developer was 

diminishing. This led to an impasse with the developer for new features requiring domain 

expertise, and ultimately resulted in performance management for the developer in question. 

The upskill of domain specialists in the technical aspects of the product was beneficial. Midway 

through the development of the fourth release the development lead, whose role focused on 

the technical architecture of the product, resigned. This, while daunting at first, appeared to 

only be a minor issue, as most of the technical structure aspects of the product had already 

been assimilated by the team, due to the sharing of workloads described in the third release. 

Where this had a vast impact, however, was that of the loss of technical knowledge of various 

ERP systems, impacting deployments and potential future reworks thereof. 

This loss of technical knowledge resulted in the product manager, already skilled in the 

implementation of the tool, taking over the role of technical specialist for ERP systems; a task 

that potentially affected timelines, due to the product manager fulfilling a form of consulting 

role to both the product and service delivery teams in the absence of a full-time specialist. A 

position was opened to rehire this skillset. 

4.6.3.2 Professional Services Turnaround 

The survey conducted in the third series of releases resulted in a ‘town hall’ meeting between 

all stakeholders in the product, including the executives of the VAR, the service delivery 

consultants, and the product development team. Using the survey as a guide, various topics 

were discussed in this meeting, including grievances from all individuals involved. 

A combination of the airing of grievances and the product manager handling implementations 

led to various improvements in the product, as well as a more tailored education of the service 

delivery team regarding implementation. Developers became involved in implementations in 

order to ‘feel the pain’ of the consultants, bringing both teams closer and resulting in far more 

collaboration than ever before. 

An open and easy to use forum was set up for bugs, improvements, and new features, and it 

was seen that the service consultants were actively participating in voicing concerns and 

suggesting improvements in the product; factors that benefitted both teams tremendously, 

resulting in an incredibly robust release of the fourth version that satisfied most of the 

concerns from both teams. 
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4.6.3.3 Knowledge Transfer 

During the fourth release, partly due to the resignations of key team members, particular 

focus was placed on knowledge transfer with the introduction of a weekly knowledge transfer 

session known as a ‘Rapid Ramp-up’. These sessions relied on team members volunteering to 

present on a particular topic in which they are well versed, while other members of the team 

may not be. 

Each presentation would need to be shared internally afterwards, and the presentations were 

limited to a maximum of thirty minutes. Should a topic need more time, it would need to be 

broken into smaller sub-topics. 

The reason for the time restriction was to allow the team to only have a small portion of their 

week taken up by the knowledge transfer, but also to allow for the processing of short bursts 

of information (as opposed to receiving too much information to digest). 

These sessions were phenomenally successful during the course of the release, and by the end 

of the release there was a waiting list for presenters, as well as a list of requests for topics 

from other team members. 

4.6.4 Frameworks and Workflows Applied 

While the programme framework and development lifecycles remained the same, numerous 

improvements were introduced to the workflows within the fourth release. Reflection on the 

third release allowed for considered changes to be made to workflows in order to release a 

major version in a short amount of time, particularly by creating granular workflows that apply 

to each issue type. 

4.6.4.1 Issue Tracking Workflows 

An incorrect assumption in the third release was that a single issue tracking workflow within 

the issue tracking system would be sufficient for all types of issues (new features, bugs, 

improvements and tasks). On review of the release, the development team voiced concern 

that the workflows in use within the issue tracking system were still not accurately capturing 

the work performed on a day to day basis. 

As an example, ‘tasks’ within the development team were following a system workflow 

requiring that quality assurance and code buddy processes took place. This was far from ideal 

in that the nature of a task logged within the system was that no development was required. 

One of the learnings during the first three release series was that specifications should be 

completed before development begins. This too was not represented within the issue tracking 

system, which in turn allowed for a bypassing of proper process within the team, as 

development of a new feature could be started without specifications being in place. 

These examples are two of many which led to the creation of unique workflows for each type 

of issue. The new workflows were, for the most part, based on the previous development 
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workflow, with the exception of the task and sub-task workflow, which reverted to the initial 

workflow included in the issue tracking system. 

A step called ‘release candidate’ was added to new feature, improvement, and bug workflows. 

This was added to facilitate the new quality assurance process detailed in the section to follow. 

The inclusion of this step can be seen illustrated in the figures detailed below. 

 

Figure 27: JIRA Issue Management Workflow for Bugs (2015-08-07 onwards) 

In Figure 27, the bug workflow remained unchanged from the previous release series, with 

the exception of the inclusion of the ‘release candidate’ step detailed above. 

The workflow for new features, illustrated in Figure 28, was modified to include the steps 

followed by the PAB prior to inclusion in a release. On creation of an issue, it is placed in the 

‘for PAB’ step, indicating that the new issue will be discussed at the next meeting of the PAB. 

During the meeting, the issue in question may be moved to ‘Backlog’, or to ‘Functional 

Specification’; the latter of which indicating that the issue has been accepted by the PAB. 

Following the step of functional specification is that of technical specification, after which the 

issue is placed in the original ‘To Do’ step detailed in earlier releases. 
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Figure 28: JIRA Issue Management Workflow for New Features (2015-08-07 onwards) 

Similarly, the workflow for improvements also included the ‘For PAB’ step, however, the 

specification steps are absent. The reasoning behind this is that existing features should 

already reference specifications and, as such, including them in the workflow would be 

superfluous.  

 

Figure 29: JIRA Issue Management Workflow for Improvements (2015-08-07 onwards) 

Lastly, the workflow for tasks was reverted to the initial workflow offered by the issue 

management system. The vast majority of tasks logged within the issue management system 
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have no development requirements and, as such, rigorous development quality assurance and 

release candidacies are not applicable. The task workflow is detailed in Figure 30. 

 

Figure 30: JIRA Issue Management Workflow for Tasks and Sub-Tasks (2015-08-07 onwards) 

The workflows detailed above were adopted for the fourth release, and used effectively for 

the duration thereof with no changes requested or required. 

4.6.4.2 Formalised Quality Assurance Process 

Quality Assurance (QA) had, by the end of the third release series, been largely undefined and 

based on a best effort approach. If there was time and availability to perform QA on all issues 

logged, it was done, however, due to frequent release pressures this was often not the case. 

Part of the challenges identified within the implicit QA process that was being used was that 

each individual in the programme had a slightly differing view as to the roles and 

responsibilities included in workflow steps such as ‘Code Buddy’ and ‘QA’. This created conflict 

between staff members when quality assurance breaches were discovered, in that 

responsibility was shirked due to lack of definition. 

It was decided that for the fourth release onwards, a defined process would be introduced, 

with clear responsibilities and roles for each workflow step. This process is detailed in Figure 

31. 
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Figure 31: Quality Assurance Process - Fourth Release 

Once issues were completed in development, they would move to the status ‘Code Buddy’. 

This status indicated that another developer was to confirm that the code compiled by the 

first developer complied with the following conditions: 

• Development standards are adhered to. 

• The code successfully runs on inclusion into the product. 

• Sound logic applied to development of the content. 

If all of the conditions above are met, the code then passes to the ‘QA’ step. This step would 

be performed by an independent tester or, if resources were constrained, another 

department such as support or technical pre-sales. The following conditions would need to be 

met in order for an issue to pass the quality assurance step: 

• The code successfully runs within the product as a whole. 

• Results of the content inclusion make sense given the target audience. 

• The product as a whole operates without fault. 

Should the conditions above be met, the process moved through a sub-process of code-freeze. 

This is not indicative of a workflow step within issue tracking, but does involve a department 

wide halt on development within the product. It is assumed at this stage that all required 

development for an upcoming release is complete. From this point, a candidate build is 

created and issues are moved to the ‘Release Candidate’ step in the workflow. 

Final testing of the product as a whole takes place in ‘Release Candidate’, including actions 

such as installation and uninstallation, configuration, and high-level functionality. Should all 
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functions of the product still be intact at this point, the release candidate is deemed a 

production ready release, and the product is released to market. 

4.6.5 Key Challenges and Experiential Learnings 

4.6.5.1 Quality Assurance 

The new quality assurance process was clearly documented and communicated to the team, 

resulting in a clear synergy between team members as to responsibilities within the process.  

Within the fourth release series, the end-to-end quality assurance was outsourced to the 

support department within the VAR. The view being that not only would the testers be 

independent, but that the knowledge of the product would increase within the support 

department. 

Code-freeze proved to be a small challenge, in that developers were not adhering to the halt 

placed on development. This resulted in the code in the release candidate being changed after 

quality assurance had started, which in turn had a knock-on effect towards the quality 

assurance process in that the end-to-end testing would have to be restarted with the new 

code additions included. 

4.6.5.2 Staff Fatigue 

The pressure of rapidly releasing versions and constant development had begun to take its toll 

on the team by the fourth series of releases, with tensions flaring up within the development 

team. In hindsight, more teambuilding and recognition of achievements and efforts should 

have been displayed within the team as a whole, as this may have avoided the few conflicts 

experienced during the course of the release. 

4.6.5.3 Product Management Dedication 

A key learning in both the third and fourth release series was that of the importance of 

dedicated product management on a particular product. During the third series, the product 

manager was absent for extended periods of time, causing tremendous bottlenecks in 

development. 

During the fourth release, the direction of the product and quality of the improvements and 

features increased exponentially. This was due to the product manager being able to once 

again dedicate her time to the product and the contents therein. 

4.6.5.4 Documentation Consumption 

The consumption of the documentation highlighted an assumption by the entire team; that 

of the client requiring user manuals and other supporting documentation. The late realisation 

that customers had not used the provided documentation, highlighted the fact that the time 

spent on editing the documentation in each version was in fact wasted effort. Had this been 

caught earlier, many hours’ worth of work may have been better allocated. 
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4.7 Post-Programme Interviews 

In order to improve validity and reliability, interviews were conducted six months after the 

fourth case study. These interviews were held with the services team manager, highlighting 

the social impacts between teams and following up on the survey released during the course 

of the third release series, as well as one of the developers, who was present at the start and 

end of the study, highlighting the workflows, frameworks, and technology progression during 

the case studies. 

4.7.1 Framework and Development Workflow 

The developer interviewed was present at the start of the programme (first release series) as 

well as the final case (fourth release series), and came through as a valuable interviewee with 

regard to the supporting systems used within the VAR. 

The developer recounted that the team was started ‘from scratch’, and all participants in the 

programme developed the initial approach by means of trial and error, and various 

approaches. She believed that the approach taken by the team to design their own process 

was a beneficial one. 

“At the end of the day, you’re going to know what’s better for your product 

and your process.” 

To follow the above line of questioning, the researcher explained the three key aspects of a 

self-developed framework as proposed by Valminen and Toivonen, those being: dedicated 

resources, having a deep understanding of the service provided, and retaining the customer 

perspective (Valminen & Toivonen, 2009). The developer agreed that the aspects were 

maintained by the product team, however, she indicated that there were miscommunications 

with the sales team initially regarding what was to be provided to the customer. 

While early approaches were those of manual trial and error, the developer explained that 

the processes had vastly changed, being supported by tools as well as maturing in process. 

The addition of new staff added additional complexity which needed to be supported, 

something which was achieved by the implementation of a robust organisational structure 

and the successful implementation of supporting tools. 

When asked whether the changes in the processes during the course of the programme were 

successful, the developer very succinctly replied, “Yes, very”, and stated that she would not 

change any of the current processes implemented within the team. She mentioned that she 

was particularly fond of the code-buddy and quality assurance processes introduced in later 

releases.  

4.7.2 Supporting Systems, Tools and Technologies 

The supporting tools, systems, and technologies in use within the organisation were favoured 

by the developer. Her first mention was of Github, stating that while there was a learning 

curve, it was helpful as soon as there were additional developers added to the teams. 
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This addition of source control ran concurrently to the implementation of the issue tracking 

system, JIRA, which was greatly favoured by the developer for keeping track of her time spent 

on tasks, and knowing what should and should not be worked on at a particular time. 

The combination of the two systems gave the developer a great deal of peace of mind, in that 

each system keeps a form of audit trail on the other. She mentioned an example of code within 

Github potentially being overwritten, at which point she would be able to prove that the work 

was indeed completed by referring to the JIRA work logs. 

A possibly concerning revelation made during the interview was that the developer was not 

aware of the Confluence system implemented within the team. When asked about her 

experience regarding the tool, her response was that she was unaware of the tool within the 

team. 

“I don’t know; I didn’t know we even used that.” 

This highlights a concern that the management of change towards the system, and advertising 

the usage thereof, was not effectively performed within the organisation or the team. 

From a service consultant point of view towards the systems, tools and technologies, the 

manager interviewed did not wish to comment on the processes used within the development 

team as he was not involved with the development. He was, however, complimentary that 

the product delivered to his team was “adequately tested”. 

4.7.3 Social Impacts and Sensitivities within the Organisation 

The service manager was very open towards questions relating to sensitivities in the 

organisation, and agreed that there were tensions during earlier releases. At the time of 

interview, he stated that the teams had matured and that there was collaboration taking 

place. 

A key factor in enabling this collaboration was seen to be leadership, with values and culture 

being driven from the management team. It was important to him that communication 

regarding culture and values was forthcoming from management, as well as being inclusive of 

all the teams. The cross-discipline communication was highlighted in the fact that the 

researcher did not only address his own team on value-based concerns, but also the other 

teams within the organisation. 

A pertinent theme that arose from the discussion with the services manager was that of having 

representation for the service delivery team in the management committee. Previously, the 

service delivery team was not well represented, and decisions were made for the team by a 

C-level executive who, to a degree, may have been disconnected from the challenges within 

the team. 

While communication on a management level was important, the most notable and culturally 

strengthening factor was the induction process in use by the product development and service 

delivery teams. A joint induction programme introduced after the fourth case was seen as a 
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‘masterpiece’ in addressing the challenge of team integration, allowing for service consultants 

to spend three to six months in a development position before being allowed to join the 

service delivery team or perform client implementations. 

When asked to comment on the competency levels of the teams, the service manager raised 

the point that a previous concern had been having a single staff member holding the vast 

majority of technical knowledge within the development team. He stated that over the course 

of the cases studied, knowledge has been spread across the development team, and any 

developer can assist a service consultant if required, which in itself is a vast improvement.  
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Chapter 5:  Conclusions and Recommendations 

5.1 Research Findings 

Findings and observations from chapter four are discussed in the following sections. The 

findings are separated into themes relating directly to the objectives of the research. 

5.1.1 Objective 1: To Identify Effective Supporting Systems, Tools and Technologies. 

Supporting systems, tools, and technologies were used within the team and, while an 

exhaustive list of the tools available was not performed, the concepts driving the tools and 

their capabilities were focused on. The principles used within each tool are applicable to other 

similar tools and, if applied, should be configured according to the organisation’s needs and 

programme requirements. 

In the face of a tool that is not fulfilling its requirement, it became clear in the programme 

that it is more valuable to take a step back and examine whether the tool is correct, as 

opposed to perhaps falling victim to bias and pushing more resources into a failing tool. The 

opportunity cost of such an exercise should be clearly examined. 

5.1.1.1 Issue Tracking 

Within the cases, the issue tracking system changed between cases and upon discovery of 

additional requirements. The manual process of using Excel proved to be time consuming and 

prone to becoming a bottleneck, while adaptation of the project management tool in use 

within the organisation was simply too expensive an exercise. 

Once the new tool had been implemented, it came to light that the tool was not used 

effectively by all parties. It is a recommendation of this study that on implementation of 

systems, it is vitally important that all parties using the tool, use it in a uniform manner. In 

case number two, it was seen that the issue tracking tool was used as a form of personal task 

management, which added a great number of issues to a release, which were not in fact issues 

at all. 

A means of obtaining this uniform usage may be two-fold. The most obvious of which is to 

document the functionality thoroughly and ensure that all team members are educated in the 

same manner towards using the system effectively. The second means of obtaining this buy-

in is that of allowing the team members using the tools to design the workflows and 

implementation themselves. The sense of ownership seen in allowing the team to define their 

own working process under the guidance of management, as opposed to management 

dictation, was tremendously successful in cases three and four. 

Part of the fault of earlier implementations of the issue tracking tool was a distinct lack of buy-

in and communication on how the tool was to be used. The differing perceptions by members 

of the development team, product management, and programme management, ultimately 

led to the addition of new issues to a release becoming a ‘runaway process’. Issues were added 

to versions too close to scheduled release dates, resulting in many missed deadlines. Had 
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there been a unified understanding of how the system should operate, this may have been 

avoided, decreasing the time-to-market of the product. 

While Carmel and Agarwal (2001) argue that a centralised tool used for the management of 

issues reduces miscommunications and enforces a common work process, the researcher 

proposes that this is only the case when the usage of the centralised tool is standardised and 

effectively communicated to all parties involved. 

5.1.1.2 Version Control 

Version control (as part of source control) is a valuable means of tracking development within 

the team. Strict Semantic Versioning was in use with the programme with great success until 

the third series of releases. 

As detailed in the third case, a challenge arose in that the features to be included in a proposed 

major version would not offer any tangible benefit to the customer, thus rendering any 

upgrades a seemingly worthless exercise in the eyes of a customer. The same problem was 

experienced by the ISV (Independent Software Vendor) in that technical dependencies within 

the product were changed, yet the customer would not make use of the changes or have 

tangible experience of any of the changes made. 

As per the concerns of Riedl et al. (2009), changes to a major version in both instances would 

have caused complications for the client and the client’s expectation. Deviation from SemVer 

in both cases was, however, effectively managed, in that release notes containing logs of all 

changes were in use as part of the release process of both the ISV and VAR (Value-Added 

Reseller). While versioning standards were technically breached, the customer pain from a 

non-feature rich version was mitigated by incrementing a minor version while using release 

notes and changelogs as supporting guidelines, in line with the process proposed by Ashkenas 

(2015). 

It is the researcher’s position that while Semantic Versioning was effective in tracking versions 

with a large degree of certainty, the method does not take into account customer expectation 

and perception. As such, SemVer is detrimental to adhere to in its strictest sense, particularly 

when there are upstream dependencies involved in the product in question. 

5.1.2 Objective 2: To Design an Effective Framework and Development Workflow 

5.1.2.1 Framework Efficiencies 

Initially using the Managing Successful Programmes framework, the programme found itself 

ultimately drowning in governance documentation which took excessive amounts of time to 

design and implement. In a modern world, a shortfall such as this ultimately would result in 

an extended time to market, potentially allowing competitors to obtain the edge; a fault seen 

in numerous methodologies such as New Service Development (NSD) and the Service 

Blueprinting methodologies (Engwall, et al., 2001; Riedl, et al., 2009). 

On review of the alternatives available, the team opted for designing its own framework as 

suggested by Valminen and Toivonen (2009); an exercise which ultimately led to a well-run 
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and streamlined operation by the fourth case. The use of Lean methodologies and principles, 

particularly that of the Minimum Viable Product (MVP) (Ries, 2009), allowed the team to 

rapidly pivot on changes of requirement and dependency issues. 

The concept of the MVP should not be downplayed. In the second case many features were 

added unnecessarily to the product, delaying delivery. While inclusion of a large volume of 

features within a product is a tempting pursuit, it is important that the features included in a 

release are effectively identified and held to the concept of an MVP.  

It is important that the mindset of those involved in development is changed to appreciate 

that a product does not need to be all-encompassing in order to be released, as this pursuit 

may delay the product to the point of missing market opportunities that may have been 

realised with an MVP. 

This self-developed framework adhered to the principles proposed by Valminen and Toivonen, 

reiterated below: 

• The company must have a deep understanding of the concept of service. 

• Productisation requires resources. 

• Customer perspective must be retained in order to deliver value to both the customer 

and service provider. 

While a deep understanding of the service and retention of the customer perspective were 

easily achieved and upheld within the programme, the factor of dedicated resources was 

sometimes flouted, as seen with the product manager assisting in the service delivery team. 

The lack of focus and delays experienced were astounding and, as such, the researcher argues 

that not only does the productisation effort require resources, but that all of these resources 

should be dedicated to the effort. As soon as a resource is taken from productisation and 

placed in a project delivery environment, the projects (and revenue stream thereof) take 

preference. 

5.1.2.2 Development Workflow 

A key success factor in the development of an efficient development workflow, which could 

be adhered to and backed by the developers, was that of allowing the developers to evolve 

their own processes within the programme. 

By the fourth case, the development workflow had matured to the point where it was no 

longer being tweaked or modified on a regular basis. New developers adopted the processes 

readily and with ease, and breaches of process were not experienced.  

It is therefore the view of the researcher that, while management should verify that processes 

are functioning and do not breach any form of legislation or corporate governance, the 

development team ‘at the coal face’ should design their own processes, as they will be more 

intimately acquainted with the daily operations of development. 
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5.1.2.3 Quality Assurance 

Although content development atop another platform may seem straightforward and to 

require less rigorous quality assurance processes, it is certainly not the case as a product of 

this nature matures. It is vital that both code-freeze and quality assurance processes are in 

place. 

As witnessed in the second and third cases, code-freeze in some instances did not take place, 

and the addition of new features continued until release dates could no longer be met. The 

two processes should be seen to go hand in hand and, as such, delaying one will delay the 

other. 

Should quality assurance testing take place without a code-freeze in place, there is a likelihood 

that the code being tested may be modified. In this event, reliability of quality assurance is 

invalidated. Code-freeze should therefore be put in place before quality assurance testing 

takes place. 

Secondly, sufficient time should be allocated for development to correct any issues found 

within quality assurance, followed again by code-freeze, and another round of quality 

assurance. For this reason, careful planning of time during testing and prior to release is critical 

in order to meet release deadlines. 

From the fourth release, quality assurance had been formalised, however, the organisation 

did not have an official software testing department. It was decided that the quality assurance 

process would be handled by the customer support department. This proved to be an 

exceptionally valuable exercise, in that the support department became closely acquainted 

with every aspect of the product, allowing for hands-on training far superior to any classroom 

based curriculum that could be provided. It is therefore recommended that customer support 

is involved and incentivised in quality assurance, regardless of whether an internal team is 

already in place for this purpose. 

5.1.2.4 Client Interaction 

While it is important to obtain guidance from the client as to direction of the product, it is not 

necessarily wise to allow the client to guide the product entirely. It is also important to educate 

clients, be it through the sales department or directly, on what the product offers. 

A benefit of productisation is that of customers receiving a tangible, concrete product 

(Chattopadhyay, 2012). This can only be achieved by effective communication, backed by the 

productisation requirement of a deep knowledge of the service to be productised (Valminen 

& Toivonen, 2009). When this communication and education is not present, disconnects occur 

between customer expectations and what is delivered, as was evident in the first case. 

Conversely, when the product manager updated documentation according to industry 

expectations in the fourth case, client uptake and comfort was seen to increase. 

Product development and management have a responsibility to obtain feedback from 

customers, as per the Lean methodologies used. While the programme obtained feedback on 
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the product itself, it was not thought to obtain feedback on items such as documentation, 

resulting in a tremendous amount of wasted effort over all four cases. Feedback obtained 

should therefore be holistic and reference supporting aspects of the product that are 

delivered, not simply the service that has been productised. 

5.1.3 Objective 3: To Identify Social Impacts and Sensitivities within the Organisation 

5.1.3.1 Hiring and Retention 

Spolsky’s proposal that mediocre programmers would never hit “high notes” (Spolsky, 2007) 

were indeed confirmed within the programme, with one developer draining the team morale 

and availability significantly. It was feared that dismissal of this developer would exacerbate 

feelings of low morale in the team, however, the opposite was in fact true; the social impact 

of dismissing the mediocre developer increased morale significantly. 

The researcher proposes that while hiring methods such as Topgrading or others may be used 

to avoid mis-hires, certain mediocre candidates will still succeed in being placed within the 

organisation despite the rigorous interview and filtering process. In these instances, it is vital 

that definitive action is taken before morale of the broader team is affected by lacklustre 

performance of these candidates. 

5.1.3.2 Importance of Role Definition 

The loss of a skillset within a team (by temporary transfer, incompetence, resignation, or other 

means) will result in that skillset being taken over by other team members, often to an 

ineffective degree. Within the programme, loss of skills was witnessed on numerous 

occasions, and in each case the loss was picked up by the remainder of the team, often with 

damaging consequences such as sacrificed timelines or reduced functionality. 

Valminen and Toivonen (2012) stress the need for resources, as referred to in section 5.1.2.1. 

The researcher proposed, in the same section, that the resources need to be dedicated. In 

addition to this, the researcher proposes that the dedicated roles are clearly defined and 

communicated, demarcating responsibilities and holding team members (and the programme 

at large) accountable to deviations from these definitions. 

These definitions would offer a point of reference and operational baseline for both team 

members and management in times of skill shortages; potentially providing early warning as 

to the skillsets sacrificed should a team members need to take on additional responsibility 

outside of the programme or be replaced due to non-performance or resignation. 

In addition to the above, should team members be coping with and covering a temporary lack 

of skills, additional focus should be placed on teambuilding and socialising in order to avoid 

team fatigue and conflict during difficult times. 

5.1.3.3 Knowledge Transfer and Skills Development 

Paradoxically, while responsibilities should be defined, they should also be shared. Multiple 

sources (Valminen & Toivonen, 2012; Chattopadhyay, 2012) state that productisation within 
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an organisation offering Knowledge Intensive Business Services facilitates knowledge sharing 

among team members. This too was confirmed within the cases investigated. 

Related to this team knowledge sharing, Miles et al. (1995) propose that productisation also 

facilitates knowledge sharing between the organisation and its clients. The researcher 

proposes that, intra-organisationally, teams within the organisation may be seen as ‘clients’ 

to other teams (such as the product development team delivering a product to the service 

delivery team). 

These intra-organisational teams, when involved in development of the product – as per the 

support team providing quality assurance assistance in the fourth case – also gain a significant 

transfer of knowledge in the process, and involvement thereof should be encouraged. 

5.2 Content Productisation Framework 

As part of the cases investigated, a detailed framework of the final state of the cases could be 

extracted. This content productisation framework details the specific input streams, internal 

processes and workflows, and overarching governance framework used by the VAR by the end 

of the fourth case. The framework is illustrated in Figure 32. 

 

Figure 32: Content Productisation Framework (the author, 2016) 



89 

In the figure above, input streams are indicated in yellow and blue, while internal processes 

are indicated in green and orange. The entire framework is governed by definition documents, 

outlined in section 5.2.3 below. 

5.2.1 Input Streams 

The framework illustrated in Figure 32 has three inputs, those of Market Demand from 

Knowledge Intensive Business Service (KIBS) experience, Market Demand from product 

management experience, and Business Strategy. The initial input would be that of business 

strategy at the inception of the productisation programme, informing the governance 

framework and ultimately defining the development lifecycle. 

Once incepted, the second input would be that of market demand driving KIBS experience; 

gaining knowledge from the service delivery consultants as input into the development 

lifecycle. This would take place predominantly during the initial development of the 

productised content, scaling down as maturity increases. 

Finally, the introduction of the product management input stream upon delivery of the first 

release, would effectively replace much of the input from the KIBS input stream as the product 

matures, allowing the product manager to inform the direction and delivery of the product 

while being driven by market demand for the productised solution. 

5.2.2 Internal Processes 

The software development lifecycle, once defined by the governance framework, would 

accept inputs from KIBS experience, as well as formal feedback gathered from product 

delivery (and product management) experience. This feedback is then passed into the 

development workflow by means of ‘issues’ or tasks. 

Subsequently, the development workflow follows an iterative process in delivering an MVP 

for release. The lifecycle defines the release process (including quality assurance) used to 

deliver the MVP to the customer, feedback of which is then returned to the development 

lifecycle by means of the defined feedback channels. 

5.2.3 Governance Framework 

The documents detailed in the definitions table below serve to govern the entire development 

programme. These guidelines and policies form the governance framework of the 

programme, and allow for all stakeholders to maintain a mutual understanding of the 

responsibilities and processes therein. 
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Document Description 

Programme Definition Document A document detailing: 

• Programme objectives 

• Product justification and context 

• Roles and responsibilities 

Development Standards A document detailing: 

• Naming conventions 

• Code formatting 

• Best practices 

• Limitations 

• Confidentiality 

• Audit requirements 

• Quality assurance processes 

• Version control processes 

Issue Management Strategy A document detailing: 

• How bugs are tracked 

• How improvements are tracked 

• How new features are tracked 

• How tasks are tracked 

• How versions are managed 

• Issue lifecycles 

Documented Sub-Processes A detailed definition of the following sub-processes: 

• Software Development Lifecycle (SDLC) 

• Development workflow 

• Release process 

• Feedback channels 

Specification Templates A set of document templates for: 

• Functional specifications 

• Technical specifications 

• Test specifications 
Table 12: Governance Framework Document Definitions 

While the document definitions relate directly to the content productisation framework, they 

are not necessarily an exhaustive list of documentation used within a productisation 

programme. Further elaboration of documents may be required according to product, team, 

and legislative requirements. 

5.2.4 Framework Application 

In order to apply the framework, a clear business strategy involving productisation should be 

in place as a prerequisite. This business strategy then informs the governance framework; the 
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first step towards implementation. As detailed in Figure 32, the governance framework is used 

to define the processes, feedback channels, and standards for the programme. 

The programme definition document would be completed first, detailing the objectives, 

justification for productisation, and the organisational structures of the productisation 

programme. This would then be followed by the development standards and issue 

management strategy.  

Once the issue management strategy is defined, along with the theoretical handling of issues 

within the programme, the sub-processes of the framework such as the development 

lifecycle, development workflow, release process, and feedback channels may be defined. 

Lastly, specifications templates should be created, allowing for rapid completion of 

specification requirements between product management and product development. 

It is recommended that all team members involved in the productisation programme be 

involved in the development of these documents and processes, particularly on iteration of 

the processes and growth of the team. 

Once all definitions are in place, the framework workflow may be followed, using Figure 32 as 

a guide. Initial issues and requirements for productisation may be added to an issue 

management system, and the process of development is started at the Software Development 

Lifecycle (SDLC) phase. This SDLC then assigns issues within the development workflow, and 

an iterative process is started between development and the release process, as detailed in 

Figure 33. 

 

Figure 33: Framework Development Components (the author, 2016) 

Once an acceptable MVP has been developed, the release process is followed, culminating in 

delivery to the customer. Once delivery has taken place, feedback should be obtained from 

both the customer and the implementation consultants, ultimately feeding back into the SDLC 

as issues, be they bugs, improvements, or new features. This process is illustrated in Figure 

34. 
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Figure 34: Delivery and Feedback Components (the author, 2016) 

5.2.5 Framework Maintenance 

Once the process and framework is in place, it should not be viewed as unmalleable, and 

should be revisited should problems arise. On changes in strategic direction, or simply on 

observation of faults in operationalising the framework, the governance documentation and 

processes should be revised in line with organisational goals and objectives. 

Should strategic direction or objectives change, a cascade effect would occur within the 

framework, as the governance framework and its child processes would potentially become 

invalidated by the shift in business strategy. In cases of change of this nature, the governance 

documents should be reviewed to ensure compliance with strategic direction. Similarly, 

changes to the governance framework may indeed necessitate changes in processes such as 

the SDLC and release process. 

Regular maintenance of the framework implemented at a particular organisation is 

recommended, however, it should not be performed while processes such as the SDLC and 

development workflow are part-way through completion. It is therefore recommended that 

maintenance of the framework is performed as part of the release and delivery process, 

obtaining feedback from stakeholders and implementing changes during an idle period of the 

SDLC and development cycle. This allows for an incremental approach to improving the 

governance framework and the processes therein. 

Should multiple products be using the framework simultaneously, with differing release dates, 

the framework can be improved on a per-product basis by introducing version numbers to the 

processes themselves. In this manner, products can be brought onto a newer framework in a 

staged approach, on completion of their respective release and delivery cycles. 

5.3 Limitations 

5.3.1 Limitations of Framework 

While the framework developed from the study was designed to be applicable to a broad 

range of software content generating organisations, the study itself was limited to that of the 

VAR organisation. 

Differences in software capability, the type of content developed thereon, and the application 

to differing industries, may highlight limitations in the developed framework. This study 
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focused on content developed from Knowledge Intensive Business Services within the auditing 

field, developed upon a specific, niche platform. 

Further factors affecting revenue and sales of the product have not been taken into 

consideration within the study; it has been limited to product development. Marketing, sales, 

and technical implementation have been excluded to a large degree. 

Lastly, the framework itself is dependent on a defined strategy of productisation within an 

organisation. During the course of the study, no significant changes were made to 

organisational strategy and, as such, the framework has not been tested against a drastic 

change in strategic direction. 

5.3.2 Limitations of Participation 

It was assumed that the interviewees responding to both the surveys and interviews did so 

with integrity and honesty, and that the participants were open and candid within their 

responses. 

Observational and narrative data was limited to that of the VAR organisation and its 

constituents. Application to alternative environments with differing structures between 

product and service delivery teams was not analysed within this study, and may yield differing 

results, learnings, and levels of efficacy. 

5.4 Significance of Study 

5.4.1 Profitability, Annuity, and Barriers to Entry 

While not directly addressed within the cases, the ability to market and commoditise a service 

to existing clients has resulted in increased profitability for the VAR organisation. The lower 

barrier to entry for customers allowed for the product to be sold within budget for cash-

strapped customers and price-sensitive departments. 

While initial sales could be seen to cover the cost of the programme, sales subsequent to the 

programme’s expenses being covered can be seen to be pure profit, as the modularised 

solution at a particular point in time is standardised to all customers. This, while coupled with 

a subscription and a contract lasting multiple years, enables a clear annuity revenue stream 

going forward. 

5.4.2 Reusability 

The framework identified within the VAR could easily be applied to future productisation 

exercises embarked upon by the VAR. While applicability to other content development 

organisations may be limited by software capabilities, applicability within the VAR 

organisation is readily achieved, avoiding many of the ‘teething problems’ encountered within 

the first three cases detailed within the study and immediately allowing for an efficient 

productisation exercise. 
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It can therefore potentially be extrapolated that should the framework be successfully applied 

to other organisations on a particular productisation exercise, it could be applied to additional 

productisation exercises within that organisation in an increasingly efficient manner. 

5.5 Recommendations for Future Research 

During the course of the research, various additional topics were highlighted which may 

warrant further research. These topics are listed briefly listed below. 

5.5.1 Induction programme 

As mentioned in the service manager’s interview, a ‘masterpiece’ within the programme was 

that of the induction programme, particularly its inclusion of service delivery consultants in 

the development induction. 

The induction process introduced in the third case was revised shortly after the fourth release 

to include service delivery consultants in the process. Service delivery consultants would 

spend their first three to six months of employment within the development team, performing 

development responsibilities instead of service delivery responsibilities. 

Initial results were promising, and the sustainability of this induction process, as well as the 

effectiveness on upskilling and integrating the service delivery consultants into both the 

product development and service delivery teams, could serve as a valuable study; 

relationships would be built between developers and service delivery consultants, while 

consultants could ‘hit the ground running’ when joining the service delivery team. 

5.5.2 Productisation of Product Configuration 

Throughout the development of the productised solution and across all cases, a common 

theme of manual configuration can be identified. It is proposed that this configuration is in 

itself a form of KIBS, which may indeed be productised. 

This productisation of configuration may follow the same course and framework proposed in 

the research findings, and would prove a valuable test of applicability of the framework to 

another KIBS, as well as whether the configuration of the productised solution may be 

simplified to the point of a service delivery consultant no longer being required for 

implementation. 

The removal of dependencies on an implementation team may lead to an even lower barrier 

to entry in the market, as well as additional revenue streams and client opportunities. 

5.5.3 Domain vs Technical Expertise 

Within the programme, a clear equilibrium between domain expertise and technical 

programming expertise was not found or defined. Further study may be warranted in 

ascertaining which particular skillsets may be required at particular stages of productisation, 

and how to manage the transition between them where possible. This could alleviate 

difficulties with mis-hires and potential redundancies for organisations. 
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5.5.4 Sales of Productised KIBS Content 

In a similar process to that of rapid productisation, the VAR’s productised content was 

combined in sales discussions with the ISV’s product (on which it is dependent). The 

researcher therefore poses the question, after productisation, what is the best way to 

effectively convey features and market the product together with its dependencies? 

Further study into the effectiveness of bundling the platform and content into a single saleable 

product may be a worthwhile exercise in future, both for ISV and VAR organisations (or indeed 

a combination of the two in a single organisation). The value proposition offered by a joint 

approach may prove invaluable. 

5.5.5 Effectiveness and Sustainability of Knowledge Transfer 

The ‘Rapid Ramp-up’ process highlighted in the fourth case was seen as a success within the 

development team insofar as knowledge transfer was concerned. The inclusion of other teams 

within an organisation may prove beneficial for knowledge sharing and team cohesion. 

Further research into harnessing the overall value of the process may be immensely valuable 

to organisations focused on KIBS.  

5.5.6 In-place Upgrades of Productised Content 

Within the cases studied, in-place upgrades of productised content at existing clients were not 

performed. Due to the vast difference in technical structures between the ISV’s product and 

the releases offered by the VAR, complete re-installations were performed when clients 

required additional features introduced in newer versions. 

The technical structure of the fourth release was seen to be stable, with no major revisions 

planned in the future. This state of maturity opens the door to upgrades being performed with 

little or no configuration necessary. This would, however, require further investigation and 

practical experience, given the current configuration requirements for the product.  
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Appendices 

Appendix A 
Interview Participation Letter 

20 August 2016 

Dear Participant  

 

I am currently studying towards a MSc degree at The Da Vinci Institute.  My research 

deals with the productisation of a knowledge intensive business service (KIBS). 

You are kindly invited to participate in an interview, aimed at understanding your own 

experience as a stakeholder in the product development programme.  The interview 

should take around one hour and will be recorded for the sake of transcription and 

analysis. 

Through this interview, I hope to gain an understanding of the changes experienced 

within the organisation in relation to social impacts, technological tools in use, and 

workflows in effect within the programme. 

Your participation in this project is voluntary.  You may refuse to participate or withdraw 

from the project at any time without any negative consequences.  There will be no 

monetary gain from participating in the project.   I undertake to protect your privacy 

as a participant confidential and to ensure that you are treated as an anonymous 

participant in the study. 

Please do not hesitate to contact me, should you have any questions or concerns 

regarding this process. 

Yours sincerely, 
 

 

Ross Saunders 

Tel:  [removed] 

Cell:  +27 74 104 7147 

Email: [removed] 
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Appendix B 
Participant Consent Form 

MSc Research Project:  

Productisation of a Knowledge Intensive Business Service: A Multiple Case Study 

 

Researcher: Mr Ross Gary Saunders 074 104 7147 

Supervisor: Mr Andre Vermaak 083 308 0235 

 

CONSENT 

I, ………………………………………………………………………… (full names of participant) 

hereby confirm that I understand the contents of this document and the nature of the 

research project, and I agree to participate in the research project. 

I understand that my participation is voluntary and that I am at liberty to withdraw from 

the project at any time, should I so desire. 

I hereby give my permission to have this interview recorded.  

 

 

SIGNATURE OF PARTICIPANT:                                                    DATE: 

 

 

…………………………………                                                      ……………………………… 
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Appendix C 
Service Manager Interview Questions 

• Welcome 

• How will it be conducted 

• Permission to record 

• Guarantee of confidentiality 

• Any questions? 

 

1. Please give a little background about yourself in the company as a whole? 

2. Please give a little background about yourself in relation to the product team? 

3. Studies show that different teams may develop different cultures, do you believe this 

is the case within the organisation? 

a. How so? 

4. Do you believe that the teams are integrating their cultures in an effective manner? 

5. What do you think influences this the most? 

6. In your view, what have been the largest social impacts of the introduction of the 

product development team? 

7. In 2015, a survey was sent out regarding sensitivities between the product and 

services teams, leading up to a “town hall” meeting between teams. Many concerns 

were raised between Services and Product in various aspects, which you would have 

seen in the survey data provided. In the time since the survey:- 

a. Do you believe that the communications and synergy has improved, or 

declined? 

b. How so? 

c. What do you believe to have affected this the most? 

d. Do you believe that the structures between teams have improved, or 

declined? 

e. How so? 

f. What do you believe to have affected this the most? 

g. Do you believe that the competencies between teams have improved, or 

declined? 

h. How so? 

i. What do you believe to have affected this the most? 

8. Do you believe that the technologies in use between the teams are adequate? 

a. How so? 

9. What would you do differently regarding team culture and synergy? 
 

• Any questions? 
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Appendix D 
Product Developer Interview Questions 

• Welcome 

• How will it be conducted 

• Permission to record 

• Guarantee of confidentiality 

• Any questions? 

 

1. Please give a little background about yourself in the company as a whole? 

2. Please give a little background about yourself in relation to the product team? 

3. A few studies recommend paving your own way as far as the frameworks used for 

productisation are concerned, which we as a team have done. Would you agree with 

this approach? 

a. Why? 

4. According to research, part of creating one’s own approach is that the following is in 

place: 

• The company must have a deep understanding of the concept of service. 

• Productisation requires resources. 

• Customer perspective must be retained in order to deliver value to both the 

customer and service provider. 

a. Do you believe we have met the criterion? 

b. Please explain? 

5. Within the team, how have the frameworks in use by the team changed? 

a. Do you believe the changes have been effective? 

b. How so? 

6. Within the team, how have the development workflows in use by developers 

changed? 

a. Do you believe the changes have been effective? 

b. How so? 

7. If you had to change the workflows or frameworks used by the team currently, what 

would you change and why? 

8. Within the team, how have the tools and technologies in use by the product team 

changed? (Git, JIRA, Confluence) 

a. Do you believe the tools are effective? 

b. How so? 

9. Do you believe the way we are using the tools are effective? 

a. How so? 

10. If you had to change the systems and tools used by the team currently, what would 

you change and why? 

 

• Any questions? 
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Appendix E 
Online Descriptive Opinion Survey Questions 

Q1 - How happy are you with the communications and synergy between  
the PRODUCT and SERVICES teams? 

Answer Choices 

Very Unhappy 

Unhappy 

Indifferent 

Happy 

Very Happy 

 

Q2 - Please give your thoughts on the current structures  
of the PRODUCT and SERVICES teams. 

 

Q3 - Please give your thoughts on the cultures within 
 the SERVICES and PRODUCT teams. 

 

Q4 - Please give your thoughts on the current competencies  
shared between the SERVICES and PRODUCT teams,  

as well as which competencies may be missing. 

 

Q5 - Please give your thoughts on the current technologies and resources  
available within the PRODUCT and SERVICES teams, as well as  

any resources and technologies that may be missing. 

 

Q6 - Name the most important thing that you feel  
will improve communications between  

the SERVICES and PRODUCT teams. 

 

Q7 - How, if at all, would you improve the  
structures between the  

PRODUCT and SERVICES teams? 

 

Q8 - How would you build on  
the culture between  

the PRODUCT and SERVICES teams? 

 
Q9 - How would you grow the competencies in BOTH teams? 

 

Q10 - What resources and technologies  
would you implement, if any, to  

improve the operations of BOTH teams? 
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Appendix F 
Tabular Documentation and Archive Summaries 

Overall Typography 

 

Granular – Case 1 

 

Granular – Case 2 

 

  

Version Number 1.x Staff Added 1 Version Number 2.x Staff Added 2

Development Start 2013/11/01 Staff Reassigned 0 Development Start 2014/04/02 Staff Reassigned 1

Number of Interim Releases 0 Staff Resigned / Terminated 0 Number of Interim Releases 1 Staff Resigned / Terminated 1

Final Release in Series 2014/04/01 Staff Movement Total 1 Final Release in Series 2014/08/26 Staff Movement Total 4

Total Team Size 3 - 4 Total Team Size 4 - 5

# of Major Framework Changes Initial Number of Bugs 0 # of Major Framework Changes 2 Number of Bugs 9

# of Major Workflow Changes Initial Number of Improvements 0 # of Major Workflow Changes 2 Number of Improvements 16

# of Major SDLC Changes Initial Number of New Features 0 # of Major SDLC Changes 1 Number of New Features 11

# of Management Tool Changes 1 Number of Tasks 0 # of Management Tool Changes 1 Number of Tasks 0

# of Source Control Tool Changes N/A Number of Sub Tasks 0 # of Source Control Tool Changes 1 Number of Sub Tasks 120

# of Document Format Changes Initial # of Document Format Changes 0

# of Document Control Changes Initial Total Number of Issues 0 # of Document Control Changes 0 Total Number of Issues 156

Version Number 3.x Staff Added 4 Version Number 4.x Staff Added 1

Development Start 2014/08/26 Staff Reassigned 0 Development Start 2015/08/01 Staff Reassigned 0

Number of Interim Releases 5 Staff Resigned / Terminated 2 Number of Interim Releases 0 Staff Resigned / Terminated 2

Final Release in Series 2015/07/20 Staff Movement Total 6 Final Release in Series 2016/02/02 Staff Movement Total 3

Total Team Size 5 - 6 Total Team Size 5 - 6

# of Major Framework Changes 1 Number of Bugs 30 # of Major Framework Changes 0 Number of Bugs 60

# of Major Workflow Changes 1 Number of Improvements 15 # of Major Workflow Changes 0 Number of Improvements 11

# of Major SDLC Changes 2 Number of New Features 9 # of Major SDLC Changes 0 Number of New Features 9

# of Management Tool Changes 1 Number of Tasks 6 # of Management Tool Changes 0 Number of Tasks 2

# of Source Control Tool Changes 0 Number of Sub Tasks 11 # of Source Control Tool Changes 0 Number of Sub Tasks 89

# of Document Format Changes 1 # of Document Format Changes 0

# of Document Control Changes 1 Total Number of Issues 71 # of Document Control Changes 0 Total Number of Issues 171

Framework and System Outline Issue Breakdown

Major Release Outline

Framework and System Outline Issue Breakdown

Staff BreakdownMajor Release Outline Staff Breakdown

Major Release Outline Staff Breakdown

Framework and System Outline Issue Breakdown

Major Release Outline

Framework and System Outline Issue Breakdown

Staff Breakdown

Version Number 1.6.3 Product Manager PM A

Development Start 2013/11/01 Staff Added 1

Total QA Time (days) N/A Staff Reassigned 0

Estimated End Date Unplanned Staff Resigned 0

Actual Release Date 2014/04/01 Total Team Size 4

Framework in Use MSP Number of Bugs 0

Workflow in Use Quick and dirty Number of Improvements 0

SDLC in Use Built on AS Number of New Features 0

Issue Management Tool Excel / Clarizen Number of Tasks 0

Source Control None Number of Sub Tasks 0

Document Format Office

Document Control Sharepoint Total Number of Issues 0

Release Outline Staff Breakdown

Framework and System Outline Issue Breakdown

Version Number 2.0.0 Product Manager PM A Version Number 2.0.1 Product Manager Researcher

Development Start 2014/04/02 Staff Added 2 Development Start 2014/07/22 Staff Added 0

Total QA Time (days) 6 Staff Reassigned 1 Total QA Time (days) No Data Staff Reassigned 0

Estimated End Date 2014/06/01 Staff Resigned 1 Estimated End Date 2014/08/08 Staff Resigned 0

Actual Release Date 2014/07/30 Total Team Size 5 Actual Release Date 2014/08/26 Total Team Size 4

Framework in Use MSP Number of Bugs 1 Framework in Use Kanban / Agile Number of Bugs 8

Workflow in Use Email / JIRA Agile Number of Improvements 0 Workflow in Use Mod. JIRA Agile Number of Improvements 16

SDLC in Use Apr-14 Number of New Features 11 SDLC in Use Apr-14 Number of New Features 0

Issue Management Tool Excel / JIRA Agile Number of Tasks 0 Issue Management Tool JIRA Agile Number of Tasks 0

Source Control None Number of Sub Tasks 37 Source Control GIT Number of Sub Tasks 83

Document Format Office Document Format Office

Document Control Sharepoint Total Number of Issues 49 Document Control Sharepoint Total Number of Issues 107

Release Outline Staff Breakdown Release Outline Staff Breakdown

Framework and System Outline Issue Breakdown Framework and System Outline Issue Breakdown
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Granular – Case 3 

 

Granular – Case 4 

 

Version Number 3.0.0 Product Manager Researcher Version Number 3.0.1 Product Manager Researcher

Development Start 2014/08/26 Staff Added 1 Development Start 2014/10/18 Staff Added 1

Total QA Time (days) No Data Staff Reassigned 0 Total QA Time (days) 0 Staff Reassigned 0

Estimated End Date No Data Staff Resigned 0 Estimated End Date No Data Staff Resigned 0

Actual Release Date 2014/10/17 Total Team Size 5 Actual Release Date 2014/11/27 Total Team Size 6

Framework in Use Agile Number of Bugs 0 Framework in Use Own Waterfall Number of Bugs 0

Workflow in Use Mod. JIRA Agile Number of Improvements 8 Workflow in Use Mod. JIRA Agile Number of Improvements 1

SDLC in Use Apr-14 Number of New Features 0 SDLC in Use Apr-14 Number of New Features 0

Issue Management Tool JIRA Agile Number of Tasks 0 Issue Management Tool JIRA Agile Number of Tasks 0

Source Control GIT Number of Sub Tasks 0 Source Control GIT Number of Sub Tasks 0

Document Format Office Document Format Office

Document Control Sharepoint Total Number of Issues 8 Document Control Sharepoint Total Number of Issues 1

Version Number 3.1.0 Product Manager Researcher Version Number 3.1.1 Product Manager Researcher, PM B

Development Start 2014/10/17 Staff Added 0 Development Start 2014/12/14 Staff Added 2

Total QA Time (days) 10 Staff Reassigned 0 Total QA Time (days) 0 Staff Reassigned 0

Estimated End Date 2014/12/12 Staff Resigned 1 Estimated End Date 2015/04/24 Staff Resigned 1

Actual Release Date 2014/12/12 Total Team Size 5 Actual Release Date 2015/05/05 Total Team Size 6

Framework in Use Own Waterfall Number of Bugs 0 Framework in Use Own Waterfall Number of Bugs 9

Workflow in Use Mod. JIRA Agile Number of Improvements 2 Workflow in Use Mod. JIRA Agile Number of Improvements 3

SDLC in Use Apr-14 Number of New Features 8 SDLC in Use Apr-14 / Feb-15 Number of New Features 0

Issue Management Tool JIRA Agile Number of Tasks 0 Issue Management Tool JIRA Number of Tasks 4

Source Control GIT Number of Sub Tasks 0 Source Control GIT Number of Sub Tasks 11

Document Format Office Document Format Office

Document Control Sharepoint Total Number of Issues 10 Document Control Sharepoint Total Number of Issues 27

Version Number 3.2.0 Product Manager PM B Version Number 3.3.0 Product Manager PM B

Development Start 2015/05/04 Staff Added 0 Development Start 2015/05/26 Staff Added 0

Total QA Time (days) N/A Staff Reassigned 0 Total QA Time (days) 5 Staff Reassigned 0

Estimated End Date 2015/06/08 Staff Resigned 0 Estimated End Date Staff Resigned 0

Actual Release Date 2015/06/08 Total Team Size 6 Actual Release Date 2015/07/20 Total Team Size 6

Framework in Use Own Waterfall Number of Bugs 0 Framework in Use Own Waterfall Number of Bugs 21

Workflow in Use Own Workflow Number of Improvements 0 Workflow in Use Own Workflow Number of Improvements 1

SDLC in Use Feb-15 Number of New Features 0 SDLC in Use May-15 Number of New Features 1

Issue Management Tool JIRA Number of Tasks 0 Issue Management Tool JIRA Number of Tasks 2

Source Control GIT Number of Sub Tasks 0 Source Control GIT Number of Sub Tasks 0

Document Format Office Document Format Office / Conf.

Document Control Sharepoint Total Number of Issues 0 Document Control S.point / Conf. Total Number of Issues 25

Release Outline Staff Breakdown Release Outline Staff Breakdown

Framework and System Outline Issue Breakdown Framework and System Outline Issue Breakdown

Release Outline Staff Breakdown Release Outline Staff Breakdown

Framework and System Outline Issue Breakdown Framework and System Outline Issue Breakdown

Release Outline Staff Breakdown Release Outline Staff Breakdown

Framework and System Outline Issue Breakdown Framework and System Outline Issue Breakdown

Version Number 4.0.0 Product Manager PM B

Development Start 2015/08/01 Staff Added 1

Total QA Time (days) 10 Staff Reassigned 0

Estimated End Date 2016/02/01 Staff Resigned 2

Actual Release Date 2016/02/02 Total Team Size 5-6

Framework in Use Own Waterfall Number of Bugs 60

Workflow in Use Own Workflow v2 Number of Improvements 11

SDLC in Use Feb-15 Number of New Features 9

Issue Management Tool JIRA Number of Tasks 2

Source Control GIT Number of Sub Tasks 89

Document Format Office / Conf.

Document Control S.point / Conf. Total Number of Issues 171

Release Outline Staff Breakdown

Framework and System Outline Issue Breakdown



111 

Appendix G 
Full Size Development Lifecycle (April 2014) 

Product Development Lifecycle
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