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Abstract 

The aim of this research is to help manufacturing Small and Medium Sized Enterprises (SMEs) 

develop new proprietary products. Manufacturing SMEs in New Zealand are facing a range of 

pressures from an increasingly globalised manufacturing economy. Developing proprietary products 

is seen by some of these companies as a strategic response to the pressures. Proprietary products 

are typically developed through a Product Innovation Process (PIP). However, these processes are 

complex, and SMEs are known to encounter issues.  

This research identifies these issues and develops a method to mitigate them. The research focuses 

on the case of ALtd, a manufacturing SME that is trying to develop proprietary products. The 

diagnosis phase of the research seeks to understand the issues that ALtd experience in the PIP. It 

finds that ALtd has particular issues in the front end of the PIP. Best practice suggests that the front 

end of the PIP should be driven by an explicit company strategy. ALtd’s strategy is found to be held 

tacitly by the OM and only communicated emergently through his day-to-day decisions. This creates 

a significant barrier to the PIP at ALtd, and it is found to be a barrier common in other SMEs. The 

solution phase of the research, therefore, aims to support the communication of the company 

strategy, which will in turn support the PIP. Visualisation is identified as a suitable approach to 

support communication, and a new visualisation method, called the Strategic Product Innovation 

Process (SPIP) Wheel is developed. This method, once applied to ALtd, is found to effectively 

communicate the company strategy, and have a positive impact on the front end of the PIP. 

Application of the method to a range of other companies validates that the method achieves the 

goal of the research, to support the innovation process in manufacturing SMEs. 

The central academic contribution presented in this thesis is the development of the SPIP Wheel 

method. Several supporting academic contributions are also presented. These contributions were 

generated during the development of the SPIP Wheel method. The diagnosis framework, for 

instance, presents a unique method of assessing the PIP in manufacturing SMEs. The solution 

framework is also novel, and can be used in future research to develop alternative solutions to the 

identified issue.   
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1.0 Introduction 

1.1 Chapter Overview 

This chapter presents the development of a research proposition around an industrial problem. The 

problem as experienced by the author at ALtd, is first introduced. The experience of the same 

problem in the wider industry is then discussed, along with the existing approaches to support it. 

The particular scope and context of this research is then described. The chapter concludes with the 

presentation of the research proposition, which presents the research goal and aims that will be 

addressed by the rest of this thesis.  

1.2 Research Motivation 

The wide-reaching economic issues experienced by the New Zealand economy in recent years, and 

their effect on manufacturing Small and Medium Sized Enterprises (SMEs), was experienced first-

hand by the author. Prior to undertaking this research the author worked at ALtd, a plastic injection 

moulding SME in Auckland. ALtd supplied plastic components to some of New Zealand’s biggest 

exporting companies. While there, he witnessed the dwindling volumes of product being 

manufactured in the factory, watched key clients shift their manufacturing base offshore, and felt 

the frustration of quotes for new clients being undercut by manufacturers based in Asia. With the 

possibility that their last major client would also move manufacturing offshore, the company 

declared a strategic goal to: 

“Bring proprietary products back to 50% of total sales” (ALtd, 2007) 

In support of this goal, the author’s position as a Product Development Engineer was to help develop 

new proprietary products to offset the diminishing contract work. Despite significant effort and 

investment, no new proprietary product had been commercially successful since a string of products 

developed by the company’s founder in the 1970’s. The company self-diagnosed their issue with 

developing proprietary products as a lack of new ideas. Was this really the issue, or was there a 

more systemic problem?  

Motivated to find a solution to this problem, the author approached INNOVATIONZ, an innovation 

research group in the Department of Mechanical Engineering at the University of Auckland 

(INNOVATIONZ, 2006). It became evident that the problems experienced with product innovation at 
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ALtd were not confined to the company. Rather, ALtd was found to be indicative of a range of 

manufacturing SMEs that the research group worked with, and the subject of a wide range of 

literature. This research background is discussed further in the following sections.  

1.3 Research Background  

Successful product innovation in manufacturing SMEs has positive economic implications (Thurik & 

Wennekers, 2004).  It has, therefore, received wide attention from governments wanting to 

stimulate it and from academic research trying to understand it. The following discussion highlights 

some of the main contributions to support innovation in manufacturing SMEs.  

Manufacturing SMEs are a central component of the economy. The economic contribution of SMEs 

is recognised internationally (Ayyagari, Beck, & Demirgue-Kunt, 2007). In New Zealand, SMEs 

account for 97% of all companies, and they generate around 42% of the value-added output of the 

economy (Ministry of Economic Development, 2010). Manufacturing is a key subset of this SME 

group, accounting for 12.5% of New Zealand’s real Gross Domestic Product (The Treasury, 2010). 

New Zealand’s manufacturing SMEs are under acute threat from international competition. The 

effects of globalisation has made outsourcing manufacturing to low cost countries easier and more 

popular (Harland, Knight, Lamming, & Walker, 2005; Smith, 2009). As New Zealand companies 

outsource their manufacturing to Asia, the SME manufacturers that supplied them suffer. One way 

of reducing the impact of this trend is to manufacture proprietary products, as identified by ALtd 

above. Proprietary products enable manufacturers to maintain and utilise their manufacturing 

abilities, without having to compete on cost against the low cost manufacturers overseas.  

Despite the proclaimed disproportionate success of innovation in SMEs relative to larger 

organisations (A. C. Cooper, 1964; Rothwell, 1994), it remains a difficult and elusive challenge for 

many (Howell, 2008). While New Zealand is celebrated as a hotbed of creativity and ingenuity, this 

does not appear to extend from the ‘No.8 wire mentality’ (a saying referring to New Zealanders’ 

ingenuity) into commercial success (Smale, 2009). Although it may be possible to achieve a 

successful outcome once through a mixture of luck, perseverance, and inspiration, it is much more 

difficult to repeat the resulting success (Moultrie, Clarkson, & Probert, 2007).  

New Zealand is not alone in experiencing the effects of competitive manufacturing. One important 

precedent that New Zealand can learn from is Britain. Britain held industrial supremacy since it 

sparked the Industrial Revolution in the 1790’s. However, in the 1970’s, as Japan recovered from 

World War II with new buildings, new manufacturing plants, and new ways of thinking supported by 
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Deming and Shewhart, Britain’s old buildings, old plant, old attitudes, bad leadership and industrial 

relations became uncompetitive (Walker, 2007). As a consequence Britain lost the lead in many 

manufacturing industries including agricultural machinery, office equipment and motorcycles. One 

response to this was the formation of the Design Council to promote the importance of design as a 

competitive advantage, supporting the development of proprietary products rather than simply 

manufacturing (Press & Cooper, 2003). Learning from the British experience, the New Zealand 

government developed the Better-by-Design programme (Better-by-Design, 2011), with the aim of 

integrating design thinking into companies to increase the value of their output (Design Taskforce, 

2003). 

Innovation that leads to higher value exports has been a focus of policy from successive New 

Zealand governments. Recent restructuring of the innovation funding system has placed high value  

manufacturing (i.e. non-commodity) as one of six priority outcome areas (Ministry of Research 

Science and Technology, 2010). In line with this, a range of innovation support services are 

administered through the Government’s economic development agency, New Zealand Trade and 

Enterprise (New Zealand Trade and Enterprise, 2011), including the Better-by-Design programme 

introduced above. Other support for manufacturing companies comes through the Government’s 

business advocacy group Business New Zealand and their ManufacturingNZ division 

(ManufacturingNZ, 2010) which provides a range of resources and tools for innovation. More direct 

support for innovation in manufacturing SMEs can be found in programmes such as the 

Owner/Manager programme at the ICEHOUSE, the University of Auckland’s business incubator 

(ICEHOUSE, 2010). 

Academic support of innovation in manufacturing SMEs is relatively scarce, when compared to the 

support that is focused on large companies. The leading academic research centre in the area of 

SMEs in New Zealand is the New Zealand Centre for SME research situated at Massey University in 

Wellington. Researchers there suggest the lack of research is due in part to the relative difficulty of 

conducting research in SMEs. They highlight that the niche markets that SMEs dominate are chaotic 

and dynamic, and that the organisational structures that are developed to cope are similarly 

complex (Massey, Lewis, & Harris, 2007). They also stress that the historic perception that SMEs are 

just smaller big companies, and that the same theoretical approaches apply to them, is 

inappropriate. A common approach to study SMEs, to mitigate the above difficulties, is to aggregate 

and survey sample groups of SMEs. General findings may then be drawn and best practices 

suggested, as for example in the review of innovation determinants in the New Zealand 

manufacturing sector by Shangqin (2008). However, it has been noted that this quantitative 
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approach to research omits the qualitative issues which are critical to the study of innovation 

(Shahbazpour, 2010). Collectively these limitations have resulted in little academic research on how 

to practically help SMEs develop new products.  

In summary, product innovation in manufacturing SMEs is an important economic issue, and one 

that would benefit from a greater academic understanding. A greater academic understanding of the 

specific issues faced by these companies could aid the development of practical approaches to 

improve the performance of the product innovation process. This thesis, motivated by these issues 

at ALtd, aims to both develop a greater academic understanding and to develop a practical approach 

to support the product innovation process. To achieve this ambitious aim the particular scope and 

context of the research needs to be carefully defined. 

1.4 Research Scope and Context 

To understand the particular issues and develop a particular solution for ALtd, in a way that can be 

applied to other companies, the scope and context of the research needs to be defined. The scope of 

the research is the product innovation process. The context of the research is manufacturing SMEs in 

New Zealand. Figure 1 below illustrates how this scope and context intersect to define a research 

area around ALtd (shown as the white dot). Given the importance of the problem to industry, a 

solution to ALtd’s problem may have relevance to a wider range of companies (shown as a dashed 

circle). The specific scope and context of this research will be introduced further below.  

 

Figure 1 Research problem, solution, scope, and context 
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1.4.1 Research Scope 
This section will specify the specific scope of this research, in relation to general field of innovation 

research. It will first identify product innovation as distinct from innovation, then describe the 

product innovation process, and finally introduce the levels from which this process can be 

researched. 

1.4.1.1 Product innovation  

The term innovation has been popularised to a point of ambiguity. It has been used in reference to 

most modern business activities and is now used in many different contexts. A wide range of 

definitions of innovation are offered in the introduction of every academic paper dealing with the 

subject. In response to this plethora of definitions, and aiming to create universal definitions and 

guidelines for the collection and use of data on innovation activities in industry, the OECD and 

Eurostat published the Oslo Manual (OECD & Eurostat, 2005). Updated periodically to adjust for an 

evolving understanding of innovation, the third and latest edition distinguishes four types of 

innovation being product, process, marketing and organisational innovation (OECD & Eurostat, 

2005). The manual defines product innovation as the introduction of a good or service that is new or 

significantly improved with respect to its characteristics or intended uses.  

This thesis will focus on the characteristics of product innovation, but will also consider the 

characteristics of innovation in a broader sense. The classification of product innovation as a subset 

of innovation implies that characteristics of innovation may also apply to product innovation. To 

distinguish between the two domains, this thesis will use the term ‘innovation’ when referring to 

innovation generally, and ‘product innovation’ when referring to product innovation specifically.  

The process of product innovation and the way its performance is measured is discussed in the 

following section.  

1.4.1.2 The product innovation process 

Product innovations are widely acknowledged to be developed through a process. As with the term 

‘innovation’, there is a range of terms that refer to the ‘product innovation process’. Terms such as 

‘New Product Development’ (NPD) and ‘Product Development Process’ (PDP) are widely used 

interchangeably with ‘Product Innovation Process’ (PIP) in the literature. However, Trott (2008) 

notes that some terms, including ‘product development process’, are more properly regarded as a 

key sub-processes of the ‘product innovation process’. As authors promote the relative importance 

of their particular perspective, the distinction between the process and sub-processes becomes 

ambiguous. For instance, Ulrich and Eppinger (2008) describe the ‘product development process’ as 

the set of activities beginning with the perception of a market opportunity and ending with the 
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production, sale, and delivery of a product. Similarly, Trott (2008) describe the ‘product innovation 

process’ as a complete cycle, having both an invention and a commercialisation component. This 

thesis acknowledges the product innovation process as a complete cycle from the recognition of a 

need in the market to the satisfaction of that need with a product. Chapter 3 presents the specific 

definition of the product innovation process used in this thesis. In addition to the particular 

terminology presented in the previous section, this thesis will use the term ‘product innovation 

process’ or the acronym ‘PIP’ when referring specifically to the process of product innovation. 

Measuring the performance of the product innovation process is complex. There are many positive 

outcomes of having a successful product innovation process, and thus many performance or success 

measures. These measures may be broadly categorised into those that are quantitative and those 

that are qualitative. Quantitative measures include factors like finance, while qualitative measures 

include factors like improved reputation. These measures can also be explored from different 

perspectives and at different levels. For example, from a product perspective the process may be 

successful in terms of developing products with successful technical characteristics. From a process 

perspective it may be successful in terms of the rate of new product innovations. At the 

organisational level, the process may be successful in terms of the development of products that 

align with the key organisational strategies. Cooper and Kleinschmidt (2007) consolidated the wide 

range of performance measures into a list of the top 10 as presented in Table 1 below. 

Table 1 Performance measures of the PIP (R. G. Cooper & Kleinschmidt, 2007) 

Performance Measure Description 

Technical success rating How successful the total effort was from a technical/technological perspective 

Success rate The proportion of development projects that became commercial successes 

Profitability relative to spending How profitable the business unit's total new product efforts were, relative to the 

amount spent on them 

Percentage of sales by new products The percentage of the business unit's sales accounted for by new products 

introduced within the last three years 

Sales impact How strong an impact the total new product effort had on the business unit's top 

line or sales revenues 

Profit impact How strong an impact the effort had on the business unit's bottom line or annual 

profits 

Meeting sales objectives The extent to which the total new product effort met the business unit's sales 

objectives for new products 

Meeting profit objectives The extent to which it met the business unit's profit objectives 

Profitability versus competitors How profitable the total new product effort was relative to competitors 

Overall success All things considered, how successful the business unit's total new product efforts 

were when compared to competitors 

 



7 
 

ALtd measure the success of the product innovation process based on the percentage of sales from 

proprietary products, as evident in their strategic goal in Section 1.1. This measure is related to the 

‘Percentage of sales by new products’ noted in Table 1, except that it does not distinguish when 

those products were developed. This thesis aims to improve the product innovation process based 

on the measure that ALtd uses. However, due to the time required for the development and 

commercialisation of the new products, it may not be possible to measure the direct impact of the 

research on this measure. An alternative measure that is more suited to this research is developed in 

Chapter 5. 

1.4.1.3 Product innovation process levels. 

The product innovation process may be influenced by a wide range of factors. These factors are 

typically categorised into multiple levels. Gupta, Tesluk and Taylor (2007) note that researching 

innovation from multiple levels provides a rich and complete perspective of innovation. Specifically 

they note that it helps to better understand how phenomena at one level of analysis are linked to 

those at another and what the net impact on the process is. They identify six levels at which 

innovation can be researched, as below: 

 Individual 

 Team 

 Organisational 

 Industry 

 Region 

 National 

The product innovation process is generally researched from the organisational level. Cobbenhagen 

(2000) notes that the organisational level contains the differences in the structure, culture, control 

and management of innovative activities that lead to differences in product innovation process 

success. The other levels typically present research in terms of the drivers or the best practices of 

particular factors at that level, and their effect on the process. 

Factors that influence the product innovation process can also be categorised based on the 

organisations ability to control them. This categorisation typically differentiates between factors that 

are internal to, and those that are external to the organisation (Pullen, De Weerd-Nederhof, Groen, 

Song, & Fisscher, 2009). Internal factors relate to those on the individual, team and organisational 

level; while the external factors relate to those on the industry, region and national levels. This thesis 

focuses on ALtd and will therefore focus on the internal factors that the organisation has control 
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over, specifically those on the individual, team and organisational levels. ALtd, however, is also 

influenced by its context, being a manufacturing company in Auckland, New Zealand. This context 

introduces external factors from the industry, region and national level that need to be addressed. 

These factors are explored in the following section. 

1.4.2 Research Context  

The scope of ‘product innovation process’ has been discussed above. The research can be further 

specified by defining its specific context, ‘manufacturing SMEs in New Zealand’. This section 

discusses the characteristics of SMEs and the particular classifications of manufacturing SMEs. The 

section concludes by discussing the performance of the product innovation process in manufacturing 

SMEs in New Zealand.   

1.4.2.1 Small and Medium Sized Enterprises 

SMEs have been identified as a distinct domain of business for 40 years. The research by Bolton 

(1971) is acknowledged as one of the first definitive studies. There is, however, still no universally 

accepted definition of an SME (OECD, 2005a). Definitions of an SME are usually either quantitative 

or qualitative and vary widely between countries and even across government departments (Lindner 

& Bagherzadeh, 2004). Lindner and Bagherzadeh (2004) suggest this is because the characteristics of 

an SME reflect not only the economic, but also the cultural and social dimensions of a country. 

Bolton highlights three key points of differentiation between SMEs that relate to the way they 

operate. These factors were used by Devlin (1984) in his research on the context of New Zealand 

SMEs and are listed below. 

 It has a relatively small share of the market. 

 It is managed by its owners or part owners in a personalised way. 

 It does not form part of a larger enterprise and is free from outside control. 

The researchers at the New Zealand Centre for SME Research focus on the specific operation and 

behaviour of New Zealand’s SMEs. They present a qualitative definition of an SME that reflects the 

characteristics noted by Bolton and Devlin: 

“Businesses that are independently managed by the owners, who own most of the shares, 

provide most of the finance and make most of the principle decisions.” (Massey & Cameron, 

1999) 

This qualitative definition can be categorised further into types of SMEs based on the way that they 

are owned and managed. Daily and Thompson (1994) distinguish between owner/manager, 

professionally managed, entrepreneurial and family SMEs. Gudmundson, Tower and Hartman (2003) 
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note that the differences between these types of businesses have an effect on their innovation 

performance, and are, therefore, useful distinctions when researching innovation.  

The INNOVATIONZ research group focuses on researching SMEs and acknowledges the qualitative 

definition by the New Zealand Centre for SME research.  While INNOVATIONZ conducts research into 

each type of SME, this thesis will focus specifically on the Owner/Manager type of SME. This is 

because ALtd is owned and managed by one person and therefore represents an SME of the 

Owner/Manager type. The particular context of manufacturing is discussed in the next section.  

1.4.2.2 Manufacturing SMEs 

This thesis focuses on manufacturing SMEs. Trewin and Pink (2006) describe manufacturers broadly 

as companies engaged in the physical or chemical transformation of materials, substances or 

components into new products. New Zealand’s history of agriculture places it ahead of the world in 

terms of innovation in manufacturing commodity products such as milk, but the country ranks 19th 

out of 19 for the export of medium to high technology products in the OECD (OECD, 2005b). A recent 

study found that the city of Auckland is clearly New Zealand’s manufacturing centre with about 60% 

more companies than the second biggest centre, Canterbury (Ministry of Economic Development, 

2010). ALtd is based in an industrial zone close to the central business district of Auckland.  

More specific categorisations of manufacturing SMEs are available in the literature. One 

categorisation is based on the level of technology, either high or low, in a company’s industry (Covin, 

Slevin, & Covin, 1990; OECD & Eurostat, 2005) or in their products (Nicholas O'Regan & Ghobadian, 

2005). The importance of the distinction between high technology and low technology is highlighted 

by O'Regan and Ghobadian who contend that the level of technology affects the drivers of the 

innovation process such as leadership and organisational culture, resulting in differing levels of 

innovation performance. The distinction between high and low technology is not available in the 

New Zealand innovation statistics, but Thornhill (2006) shows this distinction in Canadian 

manufacturing firms. He classifies an industry as high or low technology based on its research and 

development intensity and the percentage of knowledge workers. His industry classification is 

summarised below in Table 2. Based on this table ALtd, as a plastic injection moulding company, may 

be classified as a low technology firm. 
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Table 2 High and low technology firms (Thornhill, 2006) 

High technology Low technology 

 Printing and related activities 

 Chemical manufacturing 

 Machinery manufacturing 

 Computer and electronic products 

 Electrical equipment and components 

 Miscellaneous manufacturing 

 Food manufacturing 

 Beverage and tobacco products 

 Textile mills 

 Clothing manufacturing 

 Leather and allied products 

 Plastics and rubber products  

 Fabricated metal products  

 Transportation equipment 

 

Typically, innovation literature has focused on high technology manufacturing firms (OECD & 

Eurostat, 2005). These firms have traditionally been considered to have greater potential for growth 

due to their higher research and development intensity and knowledge of their workers (Thornhill, 

2006). These high technology companies, if they are still operating in New Zealand, are likely to have 

their own specialised products already. This thesis focuses on low technology manufacturing firms 

like ALtd that have no or an outdated proprietary product portfolio. 

1.4.2.3 Product innovation process in manufacturing SMEs in New Zealand 

Research on the product innovation process in manufacturing SMEs has been conducted in other 

developed nations, however, little specific New Zealand research exists (Shangqin, 2008). Recently, 

however, this has begun to change with the addition of an innovation module to the annual Business 

Operations Survey (BOS). The BOS collects data on the performance and business practices of New 

Zealand firms (Ministry of Economic Development, 2010). The innovation performance of New 

Zealand manufacturing companies is discussed below. 

New Zealand manufacturing companies were found to be relatively proficient at product innovation 

when compared to other industries. The BOS classified and compared industries into Manufacturing; 

Agriculture; Forestry and fishing; Wholesale trade; Professional, scientific and technical services; and 

Retail trade. The results of the 2009 BOS survey found that manufacturing companies had the 

highest innovation rate for goods and services at 39% of respondents (Ministry of Economic 

Development, 2010). 

However, New Zealand manufacturing companies perform poorly against international standards 

with respect to innovation. White and Burton (2007) find that successful companies have a goal to 

achieve 50% of sales from products less than 3 years old. American evidence suggests that on 

average 27.5% of total revenue is derived from products up to 3 years old (American Productivity 

and Quality Center, 2003). In contrast, the 2009 BOS results showed that more than half of the New 

Zealand manufacturing companies surveyed derived less than 10% of sales from product innovation. 
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In relation to White and Burton’s goal of 50% of sales, the BOS results showed that less than 1% of 

the companies’ survey achieved this level of success (Ministry of Economic Development, 2010). 

The BOS data highlights that ALtd is not alone in having difficulties with developing proprietary 

product innovations. Manufacturing SMEs in New Zealand generally have a problem with innovation, 

and consequently do not enjoy high levels of success. The following section introduces how this 

research intends to address this problem. 

1.5 Research Proposition 

This section draws together the issues, scope and context presented in the above sections and 

presents the research proposition. The proposition outlines what the research hopes to achieve and 

presents the foundation for the development of the research design in the following chapter. The 

research proposition is structured into a research goal and two research aims. 

1.5.1 Research Goal 

This research was shown to be motivated by an industrial problem. The research goal is therefore 

developed to address this industrial problem.  The specific problem was that ALtd needed to achieve 

their strategic goal of developing 50% of their sales from proprietary products (see Section 1.2). The 

introduction to the product innovation process found this to be a challenging task (see Section 

1.4.1). The review of the product innovation process in manufacturing SMEs found poor 

performance (see Section 1.4.2.3). To address this poor performance the following research goal is 

proposed. 

“Develop a method to practically support the product innovation process in manufacturing 

SMEs in New Zealand” 

The successful achievement of the research goal will provide both a practical and academic 

contribution. The practical contribution will be to improve the innovation performance of ALtd and 

similar companies. An academic contribution will be derived from enabling manufacturing SMEs to 

better understand the complex nature of the product innovation process.  

1.5.2 Research Aim  

The research goal can be approached in a range of ways. This thesis divides the goal into two aims, 

one focusing on the diagnosis of the issues, and the other focusing on the development of a practical 

solution. These aims are introduced further below.   
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Aim 1: Diagnose the issues with the product innovation process in manufacturing SMEs.  In 

order to support the product innovation process in manufacturing SMEs it is first necessary 

to understand the particular issues that they face. Developing this understanding requires a 

comprehensive review of the issues presented in literature and a thorough understanding of 

the practical issues experienced by ALtd.  

Aim 2: Develop a solution to support the product innovation process in manufacturing 

SMEs. Once the issues are understood, a particular method of supporting the issues may be 

identified or developed. This method may be developed based on the theoretical and 

practical understanding.   

These aims are generic and could apply to a range of different manufacturing SMEs.  This research 

proposes understanding the specific issues at the case company and developing a particular solution 

for the case company. The research design will ensure that this is done in such a way that the 

findings can be extended to other companies that have a similar problem of not being able to 

develop new proprietary products. This research design is presented in the following chapter. 

1.6 Chapter Summary 

This chapter introduced the motivation and background of the research, and defined the research 

proposition. The research was shown to be motivated by the author’s experience of an industrial 

problem at ALtd. The research background highlights that the author’s experience is indicative of 

wider problems in industry. The scope of the research is defined as the ‘product innovation process’ 

and the context as ‘manufacturing SMEs in New Zealand’. The research proposition sets out a 

research goal and two research aims. Achieving these aims will deliver both a solution to the issue 

that motivated the research, and also have wider implications to help other similar companies within 

the scope (product innovation process) and context (manufacturing SMEs in New Zealand).  
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2.0 Research Design 

2.1 Chapter Overview  

This chapter presents the research design that was developed to address the research proposition. 

The research considerations are first discussed and then the author’s background is presented. The 

theoretical perspective and overall structure of the research design is then introduced. This is 

followed by the presentation of the specific methodology and objectives. The chapter concludes 

with an outline of the thesis structure.  

2.2 Research Considerations 

The previous chapter highlighted that this research is concerned with several broad areas of 

research, namely SMEs, manufacturing, and innovation. Each of these research domains introduces 

unique research considerations. Understanding these research considerations informed the design 

of this research. The key research considerations are introduced below. 

Research in the domain of manufacturing and innovation has a bias towards quantitative research 

methodologies. A systematic review of literature by Becheikh (2006) on manufacturing innovation 

highlights a bias towards empirical research methods, such as the use of surveys and statistical 

analysis to determine discrete drivers of innovation. Shahbazpour (2010) notes that these 

quantitative methods may not address the contextual factors that are important to understand the 

complex dynamics of innovation. To address this consideration, this research will utilise a range of 

methods, both quantitative and qualitative, to capture a deep, dynamic and contextual 

understanding of the product innovation process in manufacturing SMEs. 

Research in manufacturing innovation can tend to be theoretical, with little relevance to reality.  

Platts and Hua Tan (2004) present three shortcomings of the literature in manufacturing research 

including a poor conceptual base, a low level of empirical work and theory testing and a lack of 

relevance to the "real world", or external validity. These shortcomings are often highlighted in the 

future research section of quantitative research papers, where the authors invariably suggest their 

findings should be verified with an in-depth qualitative review (Thompson & Ackroyd, 1995). Where 

the researcher does involve a qualitative element, Thompson and Ackroyd note that it tends to be 

superficial, suggesting that interviewing managers, a tour around the factory and a chat with the 
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union convenor is all that is possible. To address this consideration, the research will ensure that a 

solution is developed in context and that both practical and academic contributions are generated. 

Research in SMEs presents a range of difficulties. Massey, Lewis and Harris (2007) note that the 

relative youth of the SME research domain results in a poor understanding of what constitutes good 

research practice. Based on their research at the Centre for SME Research, Massey et al. present five 

factors for consideration when designing research in SMEs. They include the attitude of the 

Owner/Manager (OM) towards participating in the research, the access to the SME, attitudes of the 

research stakeholders, isolation and multidisciplinarity of the research community, the lack of an 

SME paradigm, and working in research teams. Massey et al. note further that traditional 

management research methodologies have been developed for analysis of large organisations, and 

may not be transferable to SMEs. They advocate the use of embedded case study research to ensure 

that the particular challenges above are addressed. This research will address the factors above by 

utilising an embedded case study research approach. 

Research into the product innovation process presents a range of considerations. Van de Ven and 

Poole (2005) note that research into processes in general, is labour intensive, as it requires the 

collection of a wide range of multifaceted data, and is complex, as discerning patterns within this 

data can be difficult. They note that together these factors tend to limit the number of cases used 

within a research project, and hence make generalisations more difficult to make. Process research 

methodologies address these considerations, in part by defining the level of involvement of the 

researcher. Platts (1993) notes that the researcher may be either detached from the activity and 

observe it directly, be a participant observer and take part in the activity, or seek to influence the 

activity through action research.  The product innovation process in particular, introduces further 

complexities. Bjorke and Ottosson (2007) note that the uniqueness and complexity of the product 

innovation process leads to problems identifying useful research methods. They highlight key 

considerations, including the central importance of the social context, the fact research can take a 

long time to show results, and that a large number of factors may influence the process, not just the 

ones addressed in the research. They highlight the limitations of traditional ‘outsider’, or detached, 

research methodologies and instead argue for ‘insider’ research methodologies. Insider research is 

similar to embedded research, where the researcher is embedded within the research context using 

both quantitative and qualitative methods over a period of time to address the research question. 

This research will address these factors by utilising the principles of insider and embedded research. 
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2.3 Researcher Background 

The research considerations above introduced how previous researchers have approached the 

research domains that this study deals with.  It is, therefore, appropriate to introduce the 

background of the author and his research group (INNOVATIONZ) before the specific research design 

is presented.  

The INNOVATIONZ research group was convened for a three year project funded by the New 

Zealand Government’s Growth and Innovation Pilot Initiative. The core aim was to identify ways to 

stimulate growth in manufacturing industry through innovation (INNOVATIONZ, 2006). The research 

group was led by the author’s academic supervisor and was based in the Mechanical Engineering 

Department at the University of Auckland. While being based in Engineering, the team was highly 

multidisciplinary, with business post-doctorates, industry associates and designers associated with 

the group.  The research group developed a range of methodologies to investigate and improve the 

innovation process of a range of local manufacturing SMEs. This research was predominantly case 

based research. This environment helped the author develop a wide perspective of the specific 

considerations of research design in the specific context of innovation in New Zealand 

manufacturing companies. 

The author’s undergraduate study and industrial experience also contributed to the understanding 

of the research domain. The author completed a Bachelor of Technology, majoring in Product 

Development, at Massey University in Auckland. Based on this qualification, the author gained 

practical experience in the product innovation process as a Product Development Engineer at a 

number of manufacturing SMEs. This research was motivated by the experience in one of those 

companies, ALtd, as highlighted in Section 1.2. Collectively, the relevant qualification and industrial 

experience presents a strong foundational knowledge of the theoretical and practical considerations 

of the product innovation process in manufacturing SMEs, suitable for conducting the following 

research design.  

2.4 Research Design  

A research design considers the relationship between the theoretical perspective, methodology and 

methods used to address a research proposition (D. Gray, 2004). This research design is developed 

around the research proposition presented in Section 1.5, and is in line with the research 

considerations and researcher background presented above.  
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The overall research design is illustrated in Figure 2 and is introduced below. The research is 

undertaken from the theoretical perspective of Realism (Crotty, 1998). The research is divided into 

two phases, addressing each of the two aims of the research proposition (see Section 1.5.2). A 

multimethodology (Mingers & Brocklesby, 1997) approach is selected to ensure the most 

appropriate methodology is used in each phase. A range of objectives are then described to achieve 

each aim. The specific research methods are then selected based on the requirements of each 

objective. The details of this research design are discussed in more detail in the following sections.  

 

Figure 2 Research design diagram 

 

2.4.1 Theoretical Perspective 

A theoretical perspective sets out the philosophical background of the research, and determines 

what knowledge is held as legitimate and adequate (D. Gray, 2004). This thesis deals with the 

product innovation process within an operating manufacturing company. As such, the process is 

socially constructed and embedded in the context of the company. The author acknowledges that 

the process operates as a subjective reality, constructed by those who are engaged in it. This 

perspective is rooted in the theoretical perspective of realism, as opposed positivism or 

constructivism. The realism perspective holds that research findings are ‘probably true’ rather than 

‘wholly true’ (Crotty, 1998). This implies that while the findings will not be universally generalisable, 

they will be applicable to other similar contexts.  

The theoretical perspective of realism is consistent with that held by the INNOVATIONZ research 

group and other leading engineering research groups. Philosophically, engineering is concerned with 

developing solutions within open, complex and dynamic problems (Lewin, 1983). In other words, 

engineering seeks to improve real life situations. In terms of innovation, engineering considers the 

physical, social and cultural problems associated with innovation (Goldman, 2004). Other leading 
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research groups investigating innovation processes in manufacturing companies are found in the 

engineering domain, such as the Institute for Manufacturing in the Engineering Department at the 

University of Cambridge.   

2.4.2 Methodology 

A methodology is the strategy or plan of action that links methods to outcomes and governs the 

choice of methods (D. Gray, 2004). The research considerations above highlight that researching a 

complex phenomenon like the product innovation process, in a dynamic context like SMEs presents 

a range of challenges. Developing an understanding of a subjective reality within this context calls 

for a complex and dynamic methodology. This cannot be achieved by maintaining methodological 

purity (Huberman & Miles, 2002). Therefore, this research utilises a multimethodology approach. 

Multimethodology is the use of multiple methodologies in the same research project and is typically 

used in organisational research (Mingers & Brocklesby, 1997). Mingers and Brocklesby note that 

organisational research is typically a process that proceeds through a number of phases, with each 

phase presenting different methodological requirements. Huberman and Miles note that one 

particular methodology may be more useful for some phases than others, thus utilising multiple 

methodologies is appropriate for completing this research.  

This research was divided principally into two phases to address the two aims of the research 

proposition. The diagnosis phase seeks to diagnose the issues with the PIP in manufacturing SMEs. 

The solution phase seeks to develop a solution to support the PIP in manufacturing SMEs. These 

phases have similar but different methodological requirements. The diagnosis phase requires a 

methodology that supports observation and analysis to enable a diagnosis. The solution phase 

requires a methodology that supports action and change to develop and implement a solution. The 

following sections will present the particular methodologies selected to achieve both aims. The 

specific objectives that were developed, consistent with the methodology, will also be introduced. 

2.4.3 Diagnosis Phase 

The diagnosis phase of the research sets out to address Aim 1 of the research proposition. Aim 1 can 

therefore be re-stated as the aim of the diagnosis phase, namely to diagnose the issues with the PIP 

in manufacturing SMEs. Achieving this aim requires the development of a theoretical understanding 

of the product innovation process, and the contextual influences presented by manufacturing SMEs. 

It also requires the application of the theoretical understanding to diagnose the specific issues that 

limit the product innovation process at ALtd. The following section will discuss the particular 

methodology and specific objectives that will enable these requirements to be achieved. 
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2.4.3.1 Diagnosis Phase Methodology: Embedded Case Study 

The case study methodology was selected as the primary methodology to achieve the above aim. 

The aim requires the researcher to observe ALtd and diagnose the issues that ALtd has with their 

product innovation process. Case study research is particularly suited for research that seeks to 

understand complex organisational processes like product innovation (Hartley, 2004). Case studies 

have been widely used in organisational research and have been recommended for SME research 

(Massey, et al., 2007).  

The case study methodology recognises that a problem cannot be isolated from its context, and 

therefore aims to fully understand the context around an issue.  The methodology will thus enable 

all the contextual information of ALtd to be assessed, including the physical, social and cultural 

contexts, such that the characteristics of their product innovation process are fully understood. 

While much of this information will be qualitative, Yin (2003) notes that case study research should 

not be confused with pure qualitative research. Case studies may use any mix of qualitative and 

quantitative evidence, rely on multiple sources of evidence, and benefit from the development of 

theoretical propositions before the study (Scholz & Tietje, 2002). 

There is a wide range of different case study methodologies. This research utilised an embedded 

longitudinal case study. This means that the researcher worked within ALtd over a long period of 

time. Hartley (2004) notes that longitudinal research is required to uncover the persistent underlying 

issues, from which more emergent problems arise. Edwards, Delbridge and Munday (2005) suggest 

that longitudinal case studies based on qualitative methods are required to make sense of the socio-

political processes that underpin innovation within SMEs. They note further that being embedded in 

an organisation enables the researcher to gain the organisation’s trust and to gain access to the 

sensitive socio-political data that may be otherwise withheld or overlooked by external researchers. 

Battisti, Deakins and Roxas (2010) note that in order to gain insights into the process of innovation in 

a particular company it is necessary to combine quantitative evidence on the importance of barriers 

with the qualitative data of a case study. An embedded longitudinal research approach to 

researching the nature of the innovation process in SMEs is advocated by a range of other 

researchers (see for example Clarkson and Eckert (2005),  and  Ven de Ven and Huber (1990)) 

Research based on singular case studies has been criticised as being non-transferable or replicable. 

However, Hill and McGowan (1999) note that the general resides in the particular, and that what 

one learns from a particular scenario applies to other situations subsequently encountered. To 

address potential criticism of the case study methodology Checkland (1999) suggests that 

researchers must achieve a situation in which their research process is recoverable by interested 
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outsiders. To ensure that the findings of this thesis may be transferable, the research utilises explicit 

frameworks that analyse data in a transparent and recoverable way. 

The case study was conducted by the researcher who was embedded in the design team of ALtd 

over the period of one year. The design team was responsible for all product development 

initiatives. The author was involved in various stages of the initiatives, such as establishment of 

market and technical feasibility, conceptual and detailed component design, and document control. 

This position gave him deep insights into direct and indirect factors that affected the product 

innovation process. The term of a year gave him time to develop relationships with the full range of 

stakeholders, including the OM, managers, staff, and suppliers. This enabled the author to 

understand the wide range of perspectives of the PIP at ALtd.  

2.4.3.2 Diagnosis Phase Objectives 

To achieve Aim 1, four objectives were developed. They include the development of a theoretical 

foundation of both the scope and context of the research, the development of a diagnosis 

framework, and the application of the diagnosis framework to ALtd. These objectives are introduced 

further below.  

Objective 1: To develop a theoretical foundation of the PIP. A theoretical foundation of the 

scope (the product innovation process) must be established in order to achieve Aim 1. While 

the scope was introduced in Section 1.4.1, the ability to assess an organisation’s issues with 

the product innovation process requires a deep understanding of the characteristics of this 

process. To achieve this objective, the existing literature on the PIP must be reviewed.   

Objective 2: To develop a theoretical foundation of the PIP in SMEs. A theoretical 

foundation of the context (manufacturing SMEs in New Zealand) must be established in 

order to achieve Aim 1. As with the scope, the context requires a deeper understanding in 

order to be able to assess the product innovation process in the context of manufacturing 

SMEs. To achieve this objective, the existing literature on the specific characteristics of 

product innovation in manufacturing SMEs must be reviewed.  

Objective 3: To develop a diagnosis framework for the PIP in SMEs. A framework must be 

developed, based on the previous theoretical foundation, to guide the diagnosis at ALtd. 

This will ensure that the most important issues are identified. Using an assessment 

framework to guide the assessment will ensure that the case study is recoverable.  

Objective 4: To diagnose the problems ALtd face in their PIP. This objective requires ALtd to 

be assessed against the diagnosis framework developed in Objective 3.  
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At the conclusion of diagnosis phase, the problems that ALtd experiences with the PIP should be 

understood. This sets the foundation for the research in the solution phase.  

2.4.4 Solution Phase 

The solution phase of the research sets out to address Aim 2 of the research proposition. Aim 2 can, 

therefore, be re-stated as the aim of the solution phase, namely to diagnose the issues with the PIP 

in manufacturing SMEs. Achieving this aim will require the development, implementation and 

evaluation of a practical solution. The following section will discuss the particular methodology and 

specific objectives that will enable these requirements to be achieved. 

2.4.4.1 Solution Phase Methodology: Insider Action Research 

The action research methodology was selected as a suitable methodology to achieve Aim 2. The aim 

requires the researcher to implement a solution to change the organisation. Action research is a 

form of embedded case study as used in diagnose phase, with the fundamental difference that it 

supports organisational change rather than simply observing it as in the diagnose phase.  

Action research is an approach to research that aims at both taking action in an organisation and 

creating knowledge or theory about that action (Coghlan & Brannick, 2010). Hull and Lennung (1980) 

note that action research has three concurrent objectives: practical problem solving, developing 

scientific knowledge, and enhancing the competencies of the actors within the research. It is 

recognised as an effective method for organisational research, as it develops both a practical and a 

theoretical contribution (Coughlan & Coghlan, 2002).  

Action research is well established as a suitable methodology to research the innovation process in 

manufacturing SMEs internationally. Platts (1993), from Cambridge University in England, advocates 

the use of action research for investigating processes in operating manufacturing firms. Also at 

Cambridge, Moultrie, Clarkson and Probert (2007) utilised action research to develop a product 

design assessment tool for manufacturing SMEs. At Massey University in New Zealand, McIntyre 

(2009) utilised action research to investigate the product innovation process in manufacturing SMEs.  

There is a broad range of action research methodologies. Gray (2004) highlights several key types 

including participatory action research, insider action research, external action research and action 

science. He notes that there are as many overlaps and similarities between the approaches as there 

are distinctions. The approaches can be distinguished based on the strength of the relationship 

between the researcher and the organisation. The particular methodology selected for this research 

is insider action research, which has perhaps the closest relationship between the researcher and 

organisation. Insider action research is where managers or existing staff conduct action research 
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within their own organisations (Coghlan & Brannick, 2010). Insider action research projects often 

address complex issues such as systems improvement, organisational learning and management of 

change (D. Gray, 2004). It is therefore suitable to consider the complex process around product 

innovation. Gray highlights that the key advantage of insider action research is that existing staff 

have an intimate knowledge of the organisation being studied. They understand its culture, its 

jargon, and personal networks. They can also participate freely in discussions or merely observe 

what is going on without people necessarily being aware of the fact that they are being researched. 

The author’s previous work experience at ALtd and the yearlong case study in the diagnose phase 

presented the above advantages to the author. 

Action research has an iterative, cyclic approach to research. Coghlan and Brannick (2010) present 

the structure shown in Figure 3 as the format for an insider action research cycle. The cycle begins 

with a pre-stage which sets out the context and purpose of the research.  This is concerned with 

identifying the internal forces and drivers related to the area of study and to define a desired future 

state. Once this is completed, the research progresses to a four stage cycle of construct action, plan 

action, take action, and evaluate action. The construct stage develops a potential solution based on 

the pre-stage in collaboration with the organisation. The plan action stage plans the way that the 

solution can be implemented. The take action stage actually implements it and the evaluate action 

stage evaluates it. If changes need to be made, the four step cycle can be iterated. This is similar to 

the Deming cycle of continuous improvement (Cagliano, Caniato, Corso, & Spina, 2005), and like the 

Deming cycle it may be iterated indefinitely. This action research was conducted by the author over 

a period of approximately two years. During this time the author conducted two action research 

cycles within ALtd. 

 

Figure 3 Insider action research cycle (Coghlan & Brannick, 2010) 
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Arguments against the use of action research methodology focus on the replication of results.  As 

the aim of action research is to improve a process within an operating company, it must be 

conducted while the company is operating. This means that the process cannot be isolated from 

other influences as in traditional scientific research; therefore it cannot be replicated exactly. 

Checkland (1998) acknowledges this issue and argues that action research should instead enact a 

process based on a declared-in-advance methodology, in such a way that the process is recoverable 

by anyone interested in subjecting the research to critical scrutiny. The specific research design and 

the thesis structure presented below highlight how this was achieved and is presented in this thesis. 

2.4.4.2 Solution Phase Objectives 

To achieve Aim 2, five objectives were developed. They include the development of a solution 

framework and the iterative development of a solution through the stages of, Construct, Plan action, 

Take action and Evaluate action. These objectives are introduced further below: 

Objective 5: To develop a solution framework. A solution framework is required to guide 

the development of a solution and achieve Aim 2. This relates to the pre-stage of the action 

research cycle (Coghlan & Brannick, 2010). This solution framework must thus be based on 

the theoretical foundations established in the previous objectives. This framework sets the 

foundation for the iterative development of a solution through the following four objectives.  

Objective 6: To construct an implementable solution with ALtd. To develop a solution, an 

approach must be selected or developed. This relates to the construction stage of the action 

research design.  

Objective 7: To plan the solution implementation at ALtd. To implement the constructed 

solution into the case company a great deal of planning must be undertaken. This relates to 

the plan action stage of the action research design.  

Objective 8: To implement the solution at ALtd. The solution must be implemented into the 

case study to examine if it successfully addresses the solution framework. This reflects the 

take action stage of the action research cycle.  

Objective 9: To evaluate the effectiveness of the solution. To understand if the solution is 

successful it must be evaluated. This reflects the evaluate action stage of the action research 

cycle.  
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Objectives 6 through 9 are part of the iterative action research cycle shown in Figure 3. In this thesis 

they are addressed twice in two successive action research cycles. The following thesis structure 

section will outline where these objectives are addressed in the thesis.  

2.5 Thesis Structure 

This section presents the structure of the thesis. Generally it follows the two phases discussed above 

with the addition of a summary and conclusion at the end. The way that the objectives are 

addressed in each chapter is detailed below.  

The diagnose phase addresses Aim 1 and is presented in chapters 3, 4, and 5. Chapter 3 addresses 

Objective 1 and presents a comprehensive analysis of the product innovation process. Chapter 4 

addresses Objective 2 and presents an analysis of the factors that affect the PIP in manufacturing 

SMEs. Chapter 5 addresses objectives 3 and 4, both dealing with the development and application of 

a diagnosis framework at ALtd. The diagnosis phase results in a detailed understanding of the 

specific problems and associated issues that create a barrier for ALtd’s PIP. 

The solution phase addresses Aim 2 and is presented in chapters 6, 7, and 8. Chapter 6 addresses 

Objective 5 by presenting a detailed solution framework. Chapter 7 presents a full action research 

cycle, addressing Objectives 6 through 9. Chapter 8 iterates the findings of Chapter 7 through 

another application of the action research cycle. The solution phase results in the development of a 

practical, implementable solution that addresses the specific problem identified in the diagnose 

phase. 

The thesis concludes in Chapter 9 with a review of the research.  This review includes a summary 

that shows how each objective was achieved, a reflection on the research, and an outline of the 

particular academic contributions of the research.   

2.6 Chapter Summary 

This chapter presented the research design that was developed to address the research proposition 

in the previous chapter. The key characteristic of the research is its division into two phases to 

address the two key aims of the research proposition.  The most suitable methodology for each 

phase was selected and a range of objectives was developed. The following thesis will present how 

these objectives were addressed in line with the thesis structure presented above.   
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3.0 The Product Innovation Process 

3.1 Chapter Overview 

This chapter addresses Objective 1 of the research design. Objective 1 is to develop a theoretical 

foundation of the PIP, by reviewing the existing academic literature on the product innovation 

process. The literature review is structured against the fundamental elements of a process and 

considers the academic contributions from a range of relevant research domains. The theory is then 

synthesised into a model that represents the theoretical foundation. This visual model forms an icon 

that will guide the reader through the rest of this thesis.  

3.2 Introduction 

To develop a theoretical understanding of the Product Innovation Process (PIP), it is first requisite to 

understand why it is needed, and where that need originated. The origin of the need for a process to 

develop products can be traced back to the Industrial Revolution. It was then that craftsmen were 

divorced from the end customer, introducing the potential for misunderstanding between the 

customer and the manufacturer (Heskett, 2002). Since then, various processes for developing 

products have been suggested to successfully reconnect the customer with the manufacturer. The 

economic potential of identifying a unified theory to link the manufacturer and customer is 

significant, and has generated much research from a range of fields including management science, 

economics, geography, sociology, psychology, and engineering (Tidd, 2001). A wide range of 

terminology referring to the process has thus developed, each having its own scope and focus. The 

terminology used here, product innovation process or PIP, has its own particular scope and focus 

that is discussed in Section 1.4.1. The following sections will outline how this broad range of 

literature is reviewed to understand the characteristics of the PIP. 

3.3 Approach to the literature review 

To gain a deep understanding of the product innovation process it is necessary to understand it from 

a range of different research domains. This thesis will consider the academic contributions related to 

the PIP from the domains of ‘Innovation Management’, ‘New Product Development’, ‘Design 

Management’, and ‘Engineering Design’, as each of these domains is concerned with the 

development of manufactured products. The review will draw together insights from across these 
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related domains to build a comprehensive understanding of the PIP. The specific domains are 

introduced below.  

 The general Innovation Management domain contains an enormous amount of literature that 

focuses on different types and levels of innovation as introduced in Section 1.4.1. This literature 

review will focus on product innovation, but also include insights from other aspects of 

innovation management where they are relevant to the process of product innovation. For 

instance, the process innovation literature contains insights about how the process itself can be 

innovated. Organisational innovation literature also relates to the process of product innovation, 

where it creates a new organisational method. 

 The New Product Development literature focuses specifically on the process of developing new 

products. Literature from this domain typically integrates the levels of innovation to identify best 

practices and success factors. The new product development process is considered as a subset of 

the PIP and so all the contributions in the new product development domain will be considered 

in the review.  

 The Design Management literature refers to design both as a phase of the PIP and also as an 

overarching approach to PIP (Perks, Cooper, & Jones, 2005; Trueman, 1998). The British Design 

Council holds that the characteristics of design integrate the functions of the product innovation 

process (Design Council, 2007). Thus, the PIP will be informed by the integrative approaches in 

the design management literature.  

 The Engineering Design literature contributes to the product innovation process from both a 

system level perspective (Pahl & Beitz, 1996) and specific product design tools (Dieter & 

Schmidt, 2009). This review will concentrate on the system or organisational level rather than 

specific design tools.  

This review undertakes a broad evaluation of the literature, but does not attempt to deduce a 

unified theory of innovation. Such a theory is unlikely to be developed due to its inherent 

complexity. Poole and Van de Ven (2000) note that no one theory can encompass the complexity 

and diversity of innovation processes. Instead, they present a meta-theory that links a range of other 

theories together. Their meta-theory identifies and classifies models of development, specifies 

situations or contingencies when each type of developmental theory is likely to apply, and proposes 

three switching rules that determine when to switch between models to explain innovation 

processes over time. Their final conclusion is, however, that it is too abstract and far from complete, 

and that: 
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“A truly general typology and theory of innovation will be a long time coming”. (Poole & Van 

de Ven, 2000) 

Other researchers come to the same conclusion. Ernst (2002) conducted a structured analysis of the 

empirical research on new product development. While he discusses a range of best practices he 

also notes that: 

“A universally valid theoretical framework for the network of correlations [between variables 

and innovation] doesn’t exist. Two consequences arise: on the one hand, one cannot be 

certain that all relevant factors have been considered; on the other hand, one is not in a 

position to dismiss definitely those variables which have repeatedly proved to be meaningless 

and not worthy of consideration.” (Ernst, 2002) 

The research domains above all acknowledge that product innovation is generated through a 

process. Edwards (2005) notes that a process perspective is particularly useful for understanding 

innovation in SMEs, and suggests that all future research should adopt a process perspective. 

Davenport (1993) notes that an innovation process is simply a structured, measured set of activities 

designed to provide a specified output for a particular customer or market. Specifically, he defines a 

process as: 

“A specific ordering of work activities across time and space, with a beginning, an end, and 

clearly identified inputs and outputs: a structure for action.”  (Davenport, 1993) 

The dimensions of the innovation process can be deconstructed from this definition and include: 

order, activities, time and space, beginning and end, inputs and outputs. This thesis acknowledges 

that product innovation is developed through a process (see Section 1.4.1.2) and therefore will 

utilise the above dimensions in the literature review. 

3.4 Dimensions of the product innovation process  

The dimensions of a process, presented above, were used to structure the literature review of the 

PIP. The following sections will summarise the PIP literature identified against each of the 

dimensions.  

3.4.1 Order in the product innovation process 

The order of a process relates to the way that it is structured. This section will review the way that 

the product innovation process has been structured in the literature. 
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It is widely acknowledged that the PIP follows a number of stages that have specific characteristics 

(R. G. Cooper, 2008; Goffin & Mitchell, 2005; Palmberg, 2006). These stages are also referred to as 

periods (Angle & Van de Ven, 2000) and milestones (Cagnazzo, Taticchi, & Botarelli, 2008). Models 

linking these stages together have evolved over time, as understanding of product innovation has 

developed. Cross (2008) presents a contemporary classification of prescriptive, descriptive and 

integrative models. Clarkson and Eckert (2005) present another classification that includes: stage vs. 

activity-based models; problem vs. solution-orientated literature; and abstract vs. analytical vs. 

procedural approaches. Several authors offer a review of this development over time (see for 

example Design Council (2007), and Howard, Culley and Dekoninck (2008)). Perhaps the most widely 

cited classification of models against time is that of Rothwell (1992), which although dated, is used in 

contemporary texts (see for example Trott (2008)), and as the organising principle for structured 

literature reviews (see for example Cagnazzo et al. (2008)). Rothwell describes five distinct 

generations of theories as presented in Table 3 below. 

Perhaps counter intuitively, the most recent generation of model is not always the most 

appropriate. Evitt (2007) notes, for instance, that the first generation technology push models may 

be appropriate to support the product innovation process in modern high tech manufacturing 

companies. To highlight the wide range of contemporary models, and the different generations they 

reflect, a sample of nine models from the four research domains were selected and are illustrated in 

Table 4. The phases of the nine models were analysed and then synthesised into four generic stages 

as shown in Table 4. Generally the models start with a stage that develops an awareness of the 

market and the company’s position in that market (this stage is termed ‘environment awareness’ in 

Table 4). From this awareness a product specification, idea or initial design emerges (this stage is 

termed ‘Front End of Innovation’ in Table 4).This concept then moves into a more formal 

development phase including testing (this stage is termed ‘New Product Development Process’ in 

Table 4). Once the product development is completed it then moves into production and can be 

delivered as a finished good (this stage is termed ‘Production and Commercialisation’ in Table 4). 
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Table 3 Generations of innovation models (Trott(2008) after Rothwell(1992)) 

Gen. Era Model Characteristics Diagram 

1 1950/60s Technology 
push 

Simple linear sequential 
process with emphasis on 
R&D. 

 

2 1970s Market pull Simple linear sequential 
process with emphasis on 
marketing 

 

3 1980s Coupling 
model 

Emphasis on integrating 
R&D and marketing 

 
4 1980/90s Interactive 

model 
Combinations of push 
and pull 

 
5 2000s Network 

model 
Emphasis on knowledge 
accumulation and 
external linkages. 

 
 

While stages are typically presented linearly, in reality they may not be sequential. The linearity of 

the process has been widely criticised for suggesting that a problem could be solved in one go 

(Design Council, 2007). In response, models incorporate iterative loops within the process, and or 

present the process as recursive. The total design core-based model (Pugh, 1990) and the circular 

model of the product innovation process (Buijs, 2003) in Table 4 incorporate this dimension in the 

structure while models such as the double diamond design process model (Design Council, 2011) 

describe all the sub activities within the four key stages as iterative processes. Even the popularised 

linear stage-gate model has been revised to incorporate this iterative approach (R. G. Cooper, 2008). 

Other authors reject an ordered process altogether. Pavitt (2005), for example, avoids the term 

stages or phases, as he notes that this imposes an unrealistic linearity on the various innovation 

processes. He suggests that most innovation processes are overlapping and intertwined. After a 

review of the major empirical studies of innovation, Pavitt does not propose a sequential process, 

but rather a simple framework that notes a series of three overlapping sub-processes. His 

framework introduces the processes of exploration or exploitation, based either on a technical 

advance or a change in market demand, or a combination of the two. The sub-processes include the 

production of scientific and technological knowledge, the transformation of knowledge into working 

artefacts, and responding to and creating market demand.  



29 
 

  Table 4 Comparison of the order of stages in product innovation processes 
D

o
m

ai
n

 

Name and source 
of the model 

 

Diagram of the model 
(see Appendix 1 for detail) 

Order of the stages of the model 

Stage1: 
Environment 
Awareness 

Stage 2:  
Front End of 
Innovation 

Stage 3: 
Product 
Development  

Stage 4:  
Production and 
Commercialisation 

N
ew

 p
ro

d
u

ct
 d

ev
el

o
p

m
e

n
t 

The generic 
product 
development 
process (Ulrich & 
Eppinger, 2008) 

 

1. Planning 2. Concept 
development 
3. System level 
design 

4. Detail design 
5.Testing and 
refinement 

6.Production ramp 
up 

Typical stage-gate 
system (R. G. 
Cooper, 2008) 

 

1. Discovery 2. Scoping 
3. Build business 
case 

4. Development 
5. Testing and 
validation 

6. Launch 
7. Post launch 
review 

D
es

ig
n

 m
an

ag
em

en
t 

The double 
diamond design 
process model 
(Design Council, 
2011) 

 

1. Discover: initial 
idea or inspiration 
from market & 
user research. 

 

2. Define: 
interpretation and 
alignment of 
needs to business 
objectives 

3. Develop: design-
led solutions are 
developed, 
iterated and tested 
within the 
company 

4. Deliver:  product 
or service is 
finalised and 
launched in the 
relevant market. 

Total design core-
based model 
(Pugh, 1990) 

 

1. Market 
2. Specification 

3. Concept design 4. Detail design 5.Manufacture 
6. Sell 

In
n

o
va

ti
o

n
 m

an
ag

em
e

n
t 

The circular model 
of the product 
innovation 
process  
(Buijs, 2003) 

 

1. Use 
2. Strategic 
product position 
3. Strategic 
position of the 
company 

4. Ideation 5. Design and 
development 

6.Manufacture and 
launch 
1. Use 

Simplified model 
of the innovation 
process  
(Tidd & Bessant, 
2009)  

1. Search – how 
can we find 
opportunities for 
innovation 

2. Select – what 
are we going to do 
and why? 

3. Implement – 
how are we going 
to make it happen? 

4. Capture – how 
are we going to get 
the benefits from 
this? 

The full 
innovation 
process  
(O’Connor, 2005) 

 

1. Business and 
product strategy 
2. Market and 
technology 
segment 
roadmapping  

3. Product line and 
solution mapping 
4. New concept 
generation 
5. Concept 
feasibility  

6. Phase-gate 
product and 
solution 
development 

7. Life-cycle 
management and 
retire 

En
gi

n
e

er
in

g 
d

e
si

gn
 

General approach 
to design 
(Pahl, Beitz, 
Feldhusen, & 
Grote, 2007) 

 

1.Task: market, 
company, 
economy 

2. Requirements 
list (design 
specification) 
3. Concept 
(principal solution) 
4. Preliminary 
layout 

5. Definitive layout 
6. Product 
documentation 
7. Solution 

 

BS 7000 sourced 
from (Cross, 2008) 

 

1. Trigger 
2. Product 
planning 

 
 

3. Feasibility study 
4. Design 

5. Develop 6. Production 
7. Distribution 
8. Operation 
9.Disposal 
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The order of the PIP may be described by metaphors rather than explicit models. Goffin and Mitchell 

(2005) suggest that the PIP is like a pentathlon, reflecting the range of disciplines that are involved 

along a race to market. Van de Ven, Polley, Garud and Vaenkataraman (1999) suggest that it is like a 

journey down a river, where companies must ‘go with the flow’ and learn to manoeuvre, as they 

cannot control the flow. This metaphor was developed further after Van De Ven found a unified 

meta-theory of innovation to be elusive (Poole & Van de Ven, 2000). Angle and Van de Ven (2000) 

show that the river metaphor provides a realistic model that has managerial relevance. The authors 

note that innovations do not develop in a simple linear sequence, or stages or phases of activities 

over time, but rather in a much more complex progression of events. None the less, the authors 

draw out patterns of commonality from these development progressions, namely an initiation, a 

development, and an implementation period. The way that the characteristics of these key phases fit 

together and how they represent the complex nature of the innovation process is shown in Figure 4. 

 

 

Figure 4 The innovation journey (Angle & Van de Ven, 2000) 

 

This section has reviewed the concept of order in the product innovation process. A range of models 

and metaphors were shown to be used to understand the order of the PIP. It is clear that no form of 

representation can fully reflect the complexities of the PIP in reality. Models are not exact 

representations of reality, but are useful for deconstructing reality into an understandable order. A 

synthesis of the contemporary PIP in the literature deduced a common order of stages including 

awareness of the environment, concept development, product development, manufacture, and 

commercialisation. The review also highlighted that this order may not be sequential, but that the 

process may be cyclic and iterative.  
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3.4.2 Activities of the product innovation process 

Activities are the tasks within the stages of the PIP. The section above presented a generic set of 

stages, however, it has been shown that a generic deterministic model of innovation may not be 

possible (refer to Section 3.2). In other words, there may be a limit to the detail of the activities 

described within model that may be considered generic. An alternative to determining specific 

activities within stages is to deduce patterns of activities that result in more successful product 

innovation (Clarkson & Eckert, 2005). These are commonly referred to as success factors or best 

practices. This section will review these patterns and how they relate to a successful PIP. 

 

Best practices represent tactics or methods that have been shown through real-life implementation 

to be successful (Kahn, Barczak, & Moss, 2006). They are identified through research investigating 

the relative performance between companies. They provide a guide for management to implement 

an optimal NPD process (Kahn, et al., 2006). Various authors have contributed to a plethora of best 

practices and the more popularised ‘success factors’. Perhaps the most significant and influential 

contributions have come from Robert Cooper and his co-authors. Cooper and Kleinschmidt’s (1996) 

paper ‘Winning Business in Product Development; the Critical Success Factors’ was identified as so 

influential to both industry and academia it was reprinted with updates in 2007. From the plethora 

of success factors presented in the literature, the paper presents a prioritised list of nine success 

factors that have been found to be effective in industry (R. G. Cooper & Kleinschmidt, 2007). These 

success factors are presented in Table 5 in order of their relative effect. The table shows that a high 

quality product development process and a defined strategy are the top two requirements of 

successful product innovation. While Cooper’s own stage-gate process is recommended, Table 4 

presented a range of alternative models that may also be appropriate.  
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Table 5 Critical success factors for New Product Development (R. G. Cooper & Kleinschmidt, 2007) 

Effect  Success factor Description  

1 A high-quality new 
product process. 

One that demands up-front homework, sharp and early product definition, tough 
Go/Kill decision points, and quality of execution and thoroughness, yet providing 
flexibility. Coopers own stage-gate is usually recommended here. 

2 A defined new product 
strategy for the business 
unit 

One where new product goals for the business unit; areas of focus were 
delineated, the role of new products was clearly communicated, and there was a 
longer-term thrust. 

3 Adequate resources of 
people and money 

Where senior management had provided the needed people, and resourced the 
effort with adequate R&D funding. 

4 R&D spending for new 
product development 

Measured as a percentage of sales. 

5 High-quality new product 
project teams. 

Where the team leader is dedicated to the one project; the team interacted and 
communicated well and often, with frequent project update meetings, progress 
reviews, and problem resolution sessions. Decisions made by outsider groups or 
people were handled quickly and efficiently. 

6 Senior management 
committed to, and 
involved in new 
products. 

Where senior management is strongly committed to new products and product 
development and have a central role in the new product project review process. 

7 An innovative climate 
and culture. 

Where there is a new product idea scheme within the business unit, which 
solicited ideas from all employees; technical people are given free time, scouting 
time or time off to work on projects of their own choice; resources are made 
available to employees so that they can informally advance their own projects or 
undertake creative work of their own choice and skunk works or teams working on 
unofficial projects is encouraged. 

8 The use of cross-
functional project teams. 

Where all projects had a defined and accountable team leader; project leaders 
were responsible for the project from beginning to end; an assigned team of 
players, who worked on specific projects but are part of a  cross-functional team—
from R&D, Marketing, Manufacturing, Engineering, etc. 

9 Senior management 
accountability for new 
product results. 

Where new product performance is a part of senior management's personal 
performance objectives and their compensation or bonus scheme is tied to the 
business unit's new product performance. 

 

 

Table 6 Strategy dimension of the best practice framework (Kahn, et al., 2006) 

Level 1 Level 2 Level 3 Level 4 

 No NPD Goals 

 Short term, tactical view 
of NPD 

 NPD projects are 
identified during budget 
process and resources 
allocated accordingly 

 Funding drives NPD 
project selection 

 Pet projects are 
prevalent 

 Unclear NPD goals 

 Organisational mission 
and strategic plan drives 
NPD project selection 

 NPD products, programs, 
or services are identified 
for regular updating 

 Most NPD projects fit 
with mission, but some 
pet projects that do not 
fit mission may exist 

 NPD goals are clearly 
aligned with 
organisational mission 
and strategic plan 

 Clearly defined and 
organisational awareness 
of NPD goals 

 Strategic plan identifies 
area of opportunity 

 Market studies guide 
strategic plan priorities 

 Pet projects are 
minimised 

 Mission and strategic 
plan define strategic 
areas for new 
opportunities 

 Opportunity 
identification is ongoing 
and can redirect the 
strategic plan real-time in 
order to respond to 
market forces and new 
technologies 

 There are strategic 
buckets of resources to 
facilitate innovation and 
futuring 

 Long term, strategic view 
of NPD 
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Kahn et al. (2006) take the idea of success factors further by drawing them together into a best 

practice framework. Rather than just noting the discrete factors that make some companies better 

than the rest, the framework provides a means for a company to evaluate its performance, identify 

key challenges, and offers suggestion for process improvement (Kahn, et al., 2006). The best practice 

framework is built on extensive prior research including Cooper’s success factor research (see for 

example (Cooper, Edgett, and Kleinschmidt, (2004a, 2004b, 2004c)). The model characterises New 

Product Development (NPD) across six key dimensions including, strategy, portfolio management, 

process, market research, people, and metric and performance evaluation. Each dimension is 

defined across four levels of sophistication, with each level corresponding to a particular set of 

practices. The strategy dimension of the framework is shown above in Table 6. Kahn notes that it 

presents a maturity grid that can be used by a company to identify their level of maturity, and 

identify areas for improvement. This concept has been extended by authors such as Maier, Moultrie 

and Clarkson (2009) into implementable assessment tools, and has a wide potential for use by 

practitioners. However, Kahn’s framework has also been criticised. One criticism is the implied 

exclusivity of the six dimensions (Adams-Bigelow, Kleinschmidt, Kuczmarski, Notargiacomo, & 

Peters, 2006). The criticism highlights the views raised at the beginning of this chapter, that a 

complete framework of determinants of product innovation process may not be possible (Ernst, 

2002) and that it would fail through omission (Shepherd & Ahmed, 2000). 

 

Other approaches consider the product innovation process in the context of wider organisational 

processes. These approaches describe a set of generic PIP activities alongside other generic business 

activities. One example of this is the Value Reference Model (G. W. Brown, 2009) which 

contemporises Porter’s (1985) value chain concept. It categorises the generic value-adding activities 

of an organisation against the stages of the value chain. The matrix of activities is explicit and 

suitable for supporting organisations in practice, and is thus used by the consulting group, the Value 

Chain Group. The Value Reference Model is shown below in Figure 5 (see Appendix 1 for detail). It 

presents the product development stage as one phase of the execute process, titled ‘Develop’. 

Based on the definition of the product innovation process in Section 1.4.1.2, the whole execute 

process of the Value Reference Model could be considered part of the product innovation process.  

 

http://www.google.co.nz/search?hl=en&sa=X&ei=rvSJTtCGEq6aiAeUxoSzDw&ved=0CCMQvwUoAQ&q=criticised&spell=1
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Figure 5 The value reference model (Value Chain Group, 2007) 

 

This section reviewed the activities of the product innovation process, and identified different ways 

of representing them. Success factors represent activities that have been shown to be successful in a 

wide range of companies. Best practices provide companies with a wider understanding of 

successful activities, and in the case of maturity models, can offer companies guidance on how to 

improve. Models of other organisational processes may also implicitly represent the activities of the 

PIP. Most of the models reviewed by the author were presented as generic, such that they could be 

applied to any company at any time. The question of how the specific context of an individual 

company affects the generic set of activities and stages is raised. The next section will explore this 

concept of contingency.  

3.4.3 Time and space of the product innovation process 

The dimensions of time and space in the PIP are interrelated and based on the contingencies of the 

individual organisation in which the process is executed. Time in the PIP relates to the time the 

whole process takes from start to finish. Space relates to the specific context that the PIP is 

implemented in. Contingency theory implies that there is no single organisational structure that is 

effective in all circumstances, and that instead, there is an optimal organisational structure that best 

fits a given contingency, such as size, strategy, task uncertainty or technology (Tidd, 2001). Tidd 
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suggests that the better the fit between organisation and contingency, the higher the organisational 

performance. Pavitt (2005) notes that these contingencies along with the general heterogeneous 

nature of innovation, make the process of innovation idiosyncratic and difficult to map completely as 

concluded above. This section aims to understand the contingencies of a company that influence the 

PIP in terms of time and space. 

The innovation space can be viewed in a number of ways. It can be viewed as a multilevel construct 

as presented in Section 1.4.1.3 or can be viewed from multiple perspectives such as in the six 

dimension best practice framework introduced above. Both approaches present dimensions on 

which contingencies act, for example contingencies act at a national and team level and from a 

market and strategy perspective. Defining the specific contingencies for the PIP in a company can 

become very complex. Tidd (2001) notes that authors highlight those dimensions that relate to the 

sector in which they have experience, and that this may not be applicable to all situations. Tidd 

specifically highlights that the dominant models of technology management are derived from the 

experience of US high-technology firms, and that many of the ‘rules’ for product development are 

based on research on the practice of Japanese manufacturers of consumer durables, such as 

electronics or automobiles. Tidd notes that contingencies constrain ‘best practice’ and consistent 

with this view Tidd and Bessant (2009) developed a range of contingencies, and indicate their effect 

on the best practices. Table 7 presents these contingencies as Sector, Size, National system, Lifecycle 

of technology, Degree of novelty and External agents. As noted above, these contingencies can be 

seen to relate to the multiple levels of innovation, hence the contingency of ‘Sector’ relates to the 

level of Industry, ‘Size’ relates to Organisational level, ‘National system of innovation’ and ‘External 

agents’ relate to the National level. 

 

Table 7 How context affects innovation management (Tidd & Bessant, 2009) 

Context variable Modifiers to the innovation process 

Sector Different sectors have different priorities and characteristics, e.g. scale-intensive, science-
intensive. 

Size Small firms differ in terms of access to resources, etc. and so need to develop more 
linkages. 

National systems of 
innovation 

Different countries have more or less supportive contexts in terms of institutions, policies 
etc. 

Life cycle (of technology, 
industry etc.) 

Different stages in the life cycles emphasize different aspects of innovation, e.g. new-
technology industries versus mature established firms. 

Degree of novelty – 
continuous vs. 
discontinuous innovation. 

‘More of the same’ improvement innovation requires different approaches to 
organisational and management to more radical forms. At the limit firms may deploy 
‘dual structures’ or even split or spin off in order to exploit opportunities. 

Role played by external 
agents such as regulators. 

Some sectors, e.g. utilities, telecommunications and some public services, are heavily 
influenced by external regimes which shape the rate and direction of innovation activity. 
Others – like food or healthcare – may be regulated in certain directions.  
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Other authors present models of the contingencies around a generic product development process.  

From an engineering design perspective Hales (2004) considers the environment from different 

levels of resolution as shown in Figure 6. These levels include, ‘personal’ including specific tasks, 

‘Project’ including the process, ‘corporate’ including management, micro-economic including the 

company, and macro-economic including the environment around the company. Again, when 

related to the levels of innovation in Section 1.4.1.3, it can be considered as complete framework. 

Galanakis (2006) presents the concept of a creative factory in Figure 7 to explain how the process 

relates to its context. The core innovation process is surrounded by a firm’s internal factors, and the 

national innovation environment. A knowledge creation space is presented in front of the process 

and a product success space is shown at the end. Goffin and Mitchell (2005) present their model of 

the innovation pentathlon framework within the context of ‘strategy’ and the ‘people and 

organisation’ in Figure 8. Other models such as the Product Development and Management 

Association’s (PDMA) full innovation framework (O’Connor, 2005) in Figure 9 present the process as 

sandwiched between other managerial tasks including ‘portfolio mix management’ and ‘pipeline 

throughput management’.  

  

Figure 6 The project set in context (Hales, 2004) Figure 7 The creative factory concept (Galanakis, 
2006) 

 

 

Figure 8 The innovation pentathlon framework 
(Goffin & Mitchell, 2005) 

Figure 9 The full innovation process (O’Connor 
2005) 
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The time the PIP takes is affected by the contingencies discussed above. The goal of most product 

development process is to minimise the development time (Shepherd & Ahmed, 2000), thus 

minimising the effect of the contingencies. For example, time reduction is the central goal in 

‘integrated product development’, and in both concurrent and simultaneous engineering concepts 

(Kusar, Duhovnik, Grum, & Starbek, 2004; Ottosson, 2004), while other approaches integrate 

technologies to reduce development time (Diegel, Singamneni, & Withell, 2008). The successful 

selection and implementation of a process into a company is then one that best suits its 

contingencies. Clarkson and Eckert (2005) illustrate how a generic PIP is customised into a company 

over time in Figure 10,  the contingencies or ‘constraints and drivers’ around the process converge 

the generic PIP into one with specific characteristics for the company.  Wheelwright and Clark (1992) 

present the development strategy framework to guide this customisation process in Figure 11. The 

framework highlights that the process converges between a constant understanding of the 

interrelationship between technology strategy and product/market strategy. Other authors have 

presented this close relationship between the technology and the marketing  of new product 

development as strategic resonance (S. Brown & Fai, 2006). This indicates that the process of 

customising the PIP to best suit its contingencies is itself a continuous iterative process.  

 

  

Figure 10 Influences on the specific characteristics 
of a design process (Clarkson & Eckert, 2005) 

Figure 11 The development strategy framework 
(Wheelwright & Clark, 1992) 

 

Both convergence and divergence are used to represent the nature of the PIP through time. The 

concept of convergence is well established in the product innovation literature. In addition to the 

representations above that focus on the process of implementation, the funnel model (see Figure 

12) of development reflects the way ideas converge into a final solution (J. C. Jones, 1970; 

Wheelwright & Clark, 1992). The funnel model has become ubiquitous and has been used by many 

subsequent authors as an abstract model of the process. The opposite concept of divergence is also 

associated with product innovation, especially related to the divergent or creative thinking required 
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during the early stages of the product development process (Haman, 1996; Rhea, 2003). These 

concepts of convergence and divergence over time are brought together in different ways. Walker 

(1989) illustrates the innovation process in Figure 15 as converging from the market, through design 

into a product launch which then diverges into the market again through marketing and use. Rhea 

(2003) illustrates the PIP as two adjacent funnels in Figure 13. Cross (2008) present divergence and 

convergence as alternating sub-processes within the overall convergence towards a final solution in 

Figure 17. Buijs (2003) presents divergent and convergent stages between each key deliverable of a 

linear development process in Figure 14. The PIPs presented in Table 4 above also reflect the 

concepts of divergence and convergence. The four generic stages of the Double Diamond (Design 

Council, 2011) are represented as diverging from a problem and then converging to a problem 

definition then again diverging and converging onto a solution. The idealised symmetrical shape is 

idealised for representation, in reality the contingencies of the implementation stretch and morph it 

(Design Council, 2007). The Generic Product Development Process (Ulrich & Eppinger, 2008) is 

presented within a morphed double diamond like shape, highlighting the depth of activities. The 

concept of convergence and divergence can even be seen embedded in the results of research 

where the particular concepts are not explicitly discussed. Zien and Buckler (2004), for example, 

represent an innovation research project at Polaroid in Figure 16. It reveals that the project 

progresses through a convergent idea phase ending in an ideas screen, which then goes into a 

divergent concept development, concepts are then further converged into a final product before 

commercialisation.  

 

  

Figure 12 The development funnel (Wheelwright 
& Clark, 1992) 

Figure 13 Convergent and divergent components 
of the innovation process (Rhea, 2003) 
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Figure 14 Divergence and convergence in the 
innovation process (Buijs, 2003) 

Figure 15 Innovation as design convergence and 
product divergence (Walker, 1989) 

  

Figure 16 Polaroid invention and innovation 
research project (Zien & Buckler, 2004) 

Figure 17 Divergence and convergence in the 
product design (Cross, 2008) 

 

This section has reviewed time and space of the product innovation process. It found that the 

process within a particular company is determined by the contingencies of the company, including 

the macro-environment of the economy, sector and the micro-environment of the company. The 

different levels of innovation management highlight these different elements. These elements affect 

the time taken by the PIP and many different innovation approaches have been developed to 

minimise this time. The general nature of the PIP can be represented as a convergent process 

containing a series of diverging and converging stages through time. The process has been shown to 

start with a divergent ideation phase and also with a convergent process of deducing a strategy or 

brief from an awareness of the environment. To further investigate the nature of the PIP, it is 

necessary to clarify where the process begins and ends.  

3.4.4 Beginning and end of the product innovation process 

The PIP is defined in Section 1.4.1.2 as both starting and ending in the market. Product innovation is 

fundamentally a process of capturing new or more value from a market for a company. The 
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commercial success of the product at the end of the process determines the innovation performance 

of the company (see Table 1). The activities at the beginning of the process are widely cited as the 

most important, since they influence all the downstream stages of the PIP (Koen et al., 2001; Rhea, 

2003). This section will, therefore, review the literature on the beginning of the PIP as it is perceived 

to be most important.  

The beginning of the PIP is commonly referred to as the Front End of Innovation (FEI), and more 

popularly known as the ‘fuzzy front end’. The term fuzzy refers to the messy, chaotic and 

unpredictable activities at the start of the process (Belliveau, Griffin, & Somermeyer, 2002). 

Belliveau et al. define the FEI as a predevelopment phase that precedes the more formal product 

development process. It generally consists of three tasks: strategic planning, concept generation, 

and pre-technical evaluation.  Koen et al. (2001) describe the front end of innovation as distinct from 

the rest of the product development process and highlight the differences between the dimensions 

in Table 8. 

Table 8 Differences between FEI and the NPD process (Koen, et al., 2001) 

Dimension The Front End of Innovation The New Product Development Process 

Nature of work Experimental, often chaotic. Difficult to 
plan. Eureka moments 

Structured, disciplined and goal orientated with a 
project plan. 

Commercialisation 
date 

Unpredictable Definable 

Funding Variable in the beginning phases, many 
projects may be ‘bootlegged’, while 
others require funding 

Budgeted 

Revenue 
expectations 

Often uncertain, sometimes done with a 
great deal of speculation  

Believable and with increasing certainty, analysis and 
documentation as the product release date gets 
closer 

Activity Both individual and teams find areas to 
reduce risk and maximize potential 

Multifunctional product and process development 
team 

 

The term ‘fuzzy’ suggests that uncontrollable factors dominate the front end that cannot be 

managed. Koen et al. (2001) contest that it can be managed, and therefore prefer the term Front 

End of Innovation (FEI) over ‘fuzzy front end’. Khurana and Rosenthal (1998) note that successful 

organisations aim to reduce the fuzziness and bring predictability to the FEI. They suggest three key 

approaches to achieving this; considering the FEI as a process, ensuring the product definition is 

explicit, and consideration of a broader set of business considerations while making project 

justification decisions. Considering the FEI a process implies extending the formal NPD component of 

the PIP into the FEI. A limitation to this is commonly cited as the multiplicity of terms for the same 

stage, as evident in Table 4. With the intention of standardising this terminology, Koen et al. present 

the five part model of the FEI below: 



41 
 

1. Opportunity identification 

2. Opportunity analysis 

3. Idea genesis 

4. Idea selection  

5. Concept and technology development 

The new concept development model presented by Koen et al. in Figure 18 draws together the 

above terminology into a circular iterative model and places it in relation to the NPD process as 

shown in Figure 19. 

 

The circular structure of the new concept development model implies a flow or iteration of ideas 

between the elements and levels of the model. The model has three levels: the centre represents 

‘the engine’ representing senior and executive level management support and organisational 

culture; five activities surround this centre reflecting the terminology listed above; a range of 

influencing factors surround the model which Koen et al. (2001) note as including organisational 

capabilities, business strategy the outside world (factors including distribution channels, customers 

and competitors) and an enabling science. This circular iterative nature reflects other models of the 

process as presented in Table 4, especially that presented by Pugh (1990) which has iterative steps 

at each stage of a core design process. Following the idea of the design core process, the new 

concept development model can be viewed not as a discrete model, but rather as a cross-section of 

the FEI stage of the PIP. 

Models of the FEI are supported by best practice literature, just as are the models of NPD. Koen et 

al. (2001) note a relative paucity of FEI best practices compared with PIP best practices, and suggest 

it is due to the  variability of the FEI environment. Notwithstanding this, Khurana and Rosenthal 

(1998) present insights into best practices in their table of ‘what works and what does not work’ 

shown in Table 9.  

  

Figure 18 New concept development 
model (Koen, et al., 2001) 

Figure 19 Entire innovation process (Koen, et al., 2001). 
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Table 9 What works and does not work in a holistic front end (Khurana & Rosenthal, 1998) 

What works What does not work 

 Treating product strategy as an explicit input into the front 
end. 

 Translating product strategy and business goals into explicit 
product and market objectives. 

 Ensuring alignment of new product plans, R&D projects, 
process development, and marketing projections by 
encouraging communication among R&D, engineering and 
marketing functions. 

 Considering the complete set/portfolio of product 
development projects while making decisions (e.g., explicit 
linkages across multiple development projects regarding 
common technologies, market information and allocation of 
resources) 

 Considering overall business justification (e.g. consider issues 
of product distribution as a part of product definition) 

 Having a process owner to help drive the front end and give it 
breadth and scope. 

 Matching core team capabilities to the role played by the 
senior management executive review group. 

 Using process orientation, or a collaborative culture, to 
ensure that key development requirements are not ignored. 

 Explicitly defining the proposed product to clarify concepts 
and secure early agreement. 

 Adapting the front end process to the product (incremental 
or radical), market (market leader or not, consumer, 
industrial or OEM customer), or organisational context 
(relative experience, maturity and roles of core team and 
executive review group). 

 Viewing product strategy as a periodic 
activity independent of NPD process 

 Stating product and market objectives 
without direct reference to overarching 
strategy. 

 Independently engaging in some or all of 
these activities. 

 Making isolated project-specific new 
product decisions 

 Viewing NPD as only dealing with the 
performance of the product. 

 Dividing the front end into a set of 
independent activities. 

 Having executive reviews that are routine 
exercises. 

 Having no formal process, or making the 
process to rigid 

 Freezing product definition too early when 
market changes quicker than the new 
product cycle, or keeping it too fluid such 
that nobody really understands it. 

 Following a cookie cutter approach to the 
front end for all types of new products, 
markets, or organisational settings.  

 

Starting the process with an explicit strategy is highlighted as a key best practice in Table 9 and this is 

reflected in other literature. Koen et al. (2001) highlight the importance of strategy in the engine 

part of the new concept development model. They further state that product development needs to 

begin with a well defined vision, which leads to an innovative strategy, which in turn defines the 

product and platform strategy. Khurana and Rosenthal (1998) highlight its importance in Table 9 

noting that strategy should be an explicit input into the front end. Cooper and Kleinschmidt (2007) 

present having a defined NPD strategy is as the second most critical success factor in general best 

practice (see Table 5). The Global Innovation 1000 study by Booz Allen Hamilton note that aligning 

innovation strategies closely to overall corporate strategy was one of the top two characteristics of 

the top performing companies (Jaruzelski & Dehoff, 2007). The positive impact of a strategy is 

further explored by Parry and Song (2009). They find that a strategic NPD vision can help ensure that 

the NPD is adequately resourced, and note that a formal NPD strategy can help reduce conflict 

among key stakeholders, facilitate the process of product definition. Specifically, they highlight that 

encouraging senior managers to articulate these strategies can help reduce delays in the process. 

The central importance of strategy to the FEI and the PIP in general is very well founded indeed. 
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The process of developing this product innovation strategy has received little attention in the 

literature relative to the focus on the product development process itself. Cooper noted in the mid 

1980’s that previous literature had focused on the performance or success of the product itself 

rather than the product development program (R. G. Cooper, 1984a) and, therefore, had not directly 

dealt with strategy. Cooper’s subsequent paper linked the new product strategy to top performance 

(R. G. Cooper, 1984b). This paper had a huge effect on industry. Since publication, the increase in 

companies claiming to have a distinct product strategy has increased significantly, from 56.4% in 

1990, to 74% in 2003 (Barczak, Griffin, & Kahn, 2009). Biemans, Griffin and Moenaert (2010) note 

that it was widely adopted in the academic literature, and that only in recent times, the number of 

highly cited papers about new product development strategy has increased. They suggest that 

researchers have only just realised how little research on this topic has been done in the intervening 

years. There were, however, some notable contributions made during these years, including Gill, 

Nelson et al. (1996) who presented a seven step approach to developing a strategic new product 

development process, and Wheelwright and Clark (1992) who describe the ‘development strategy 

framework’ presented above in Figure 11.  

Cooper and Edgett (2007) refocused attention back on the strategic part of the PIP in their recent 

book ‘Innovation and Technology Strategy’. The book discusses the way that innovation strategy is 

related to business strategy. Cooper and Edgett define business strategy as a “scheme whereby a 

firm’s resources and advantages are managed in order to surprise or surpass the competitors or to 

exploit opportunities”, and note that products are core to this strategy as strategic change is “a 

realignment of a firm’s product and market specification”. Product innovation strategy is then 

presented as a component of business strategy, which deals specifically with new products. This flow 

of strategy and its influence on the PIP is illustrated in the two pyramids in Figure 20. The top 

pyramid includes the business strategy that defines the overall direction of the organisation. The 

product innovation and technology strategy fits underneath this and drives the bottom pyramid, 

which includes all product innovation activity. Portfolio management, at the top of the bottom 

pyramid, operationalises the innovation strategy, and drives the portfolio spending decisions.  Under 

portfolio management, pipeline management prioritises projects and makes resource allocations to 

specific projects. Cooper and Edgett then suggest their new product idea-to-launch process to (an 

extended stage-gate process) guide, direct and accelerate individual projects, kill bad projects and 

drive good ones forward. Finally, project management makes tactical decisions to manage the 

budgets and milestones of individual projects.  
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Figure 20 From strategy all else flows (R. G. 
Cooper & Edgett, 2007) 

Figure 21 The Innovation Diamond (R. G. Cooper 
& Edgett, 2007) 

 

Cooper and Edgett (2007) further suggest a framework and methodology for developing and 

executing this strategy. The Innovation Diamond shown in Figure 21 illustrates four key drivers of 

product innovation and forms a framework for approaching product innovation strategically. They 

describe a process for crafting this product innovation strategy. The process starts with defining 

objectives, selecting strategic arenas and developing attack plans, continues with spending and 

deployment decisions and ending with the tactical decisions of the processes itself. 

Cooper and Edgett’s model has been criticised as being too linear and not involving the customer 

enough (Galavan, Murray, & Markides, 2008). Galavan et al. point out that in a linear approach, 

strategy is crafted at the beginning, when the manager knows the least about how events will 

unfold. They further note that a linear view may encourage commitment to a failing course of action, 

even as new evidence mounts that the strategy was based on flawed assumptions. In response, 

Galavan et al. present an iterative loop approach to developing strategy. This approach is largely 

based on questions and discussions that constantly refine the strategy as new information becomes 

available. While simple, they note that in practice this approach can become messy and 

unstructured and that to maintain control other questions should be asked to moderate the process.  

This section set out to understand the beginning and end of the product innovation process. The 

review focused on the beginning of the PIP due to its influence over the rest of the process. 

Generally, the front end of innovation is considered to have different characteristics to the more 

formal NPD. Specific approaches to formalising the front end have been suggested in the literature, 

both linear and iterative. The FEI itself was found to begin with strategy. While the PIP has been 
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shown to be cyclical and start and end in the market and thus have no particular beginning or end, 

strategy is acknowledged as the element that directs the process.   

3.4.5 Inputs and outputs of the product innovation process 

There are a wide range of inputs to and outputs of the PIP. Previous sections have shown that the 

PIP is a multi-stage (see Section 3.4.2) multi-level (see Section 1.4.1.3) process that can be viewed 

from multiple perspectives (see Section 3.2). Each stage and level has a range of inputs and outputs 

that can be viewed from different perspectives. To avoid the complexity of discussing all these, this 

section will focus on one element that travels along the complete PIP, that is transformed by the 

inputs at each stage and embodied in the output. Finance is one such element that is transformed 

along the PIP, requiring inputs in the form of investments throughout the process and resulting in 

outputs in the form of sales revenue. Intellectual property is another element that is transformed 

throughout the process, requiring inputs in the form of ideas and intellectual contributions to 

develop IP that can be embodied in the output or product. While finance can be sourced from 

anywhere, although perhaps with difficulty, the source of ideas is more ambiguous. This section will, 

therefore, investigate where the key input of ideas originate. 

Table 10 Sources of new product ideas (Lonsdale, Noel, & Stasch, 1996) 

Category Subcategory 

1. Laboratory sources 1. Basic research on ‘product’ 
2. Basic research on processing technology 
3. Accidental discovery 

2. Management sources 4. Just got the idea 
5. Organisational encouragement 
6. Corporate think tank environments 

3. Company situation 7. Desire to break into a new market 
8. Desire to improve market position 
9. Desire to regain market leadership 
10. Desire to remain a viable competitor 
11. Company in a ‘difficult situation’ 

4. Distribution sources 12. Changing patterns 
13. Distributor suggestions 

5. Supplier sources 14. Supplier offering new ingredient 

6. Consumer sources 15. Listening to customers 
16. Dissatisfied customers 

7. Market place sources 17. Identifying the unsatisfied need 
18. Changing behaviour 
19. Accidental discovery 

8. Foreign sources 20. New products suggested by foreign products 

9. Government regulations 21. Regulations and deregulation changes the environment 

10. Military and space programs 22. Adapting military or space technology 
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The processes presented in Table 4 above present ideation or the genesis of an idea as an event that 

happens based on an awareness of the market and guided by the strategy of the company. The 

generation of these ideas is widely perceived to primarily be the domain of ‘creatives’ and industrial 

designers. A more complete classification of the sources of new product ideas is presented by 

Lonsdale et al. (1996), who identify 10 categories, and 22 subcategories of idea sources as shown in 

Table 10. 

Ideas can be also be categorised into those that are generated internally or externally to the 

company, and those that are discovered through strategic or ad-hoc actions. Drucker (1991) 

highlights that while there are innovations that spring from a flash of genius, most successful 

innovations result from a conscious, purposeful search for innovation in a few situations. He 

classified situations into those that exist within a company or industry and those that exist outside a 

company in its social and intellectual environment. The ideas sources or situations in Table 10 can be 

placed against Drucker’s categorisation. For instance, ideas can come from strategic processes such 

as ‘basic research’, or ad-hoc events such as a manager saying he ‘just got the idea’. Ideas can come 

from internal sources such as ‘corporate think tanks’ or external sources such as ‘distributor 

suggestions’. The following discussion will focus on ideas that are found as a result of a strategic 

search and examine both internal and external sources of these ideas. 

Internally developed ideas can be developed through fostering a creative culture and through formal 

creativity techniques. A wide range of techniques have been suggested in the literature to improve 

ideation through an improved culture. An innovation friendly climate together with risk taking 

behaviour and idea suggestions schemes have been shown to be relevant to successful product 

innovation (Ernst, 2002). Cooper and Kleinschmidt (1995) develop a construct of an entrepreneurial 

climate and define three variables, which in turn Ernst (2002) listed as cultural elements of best 

practice: 

 Ability for employees to set aside a portion of their day for independent work.  

 Support for unofficial projects which may have already been stopped by management 

 Availability of internal venture capital to assist the realisation of creative ideas. 

A culture of creativity is thought to inspire the development of unique concepts. While the theory 

that creativity can be taught is debated, it may be facilitated or enhanced through a range of 

creativity and ideation tools and techniques. Formal tools and techniques, such as brainstorming, 

attribute listing, and Quality Function Deployment (QFD), are widely promoted as effective 

mechanisms of deriving a new idea or concept. The PDMA Tool-Book contains a wealth of 

established tools and techniques for the management of NPD throughout the full process including 
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ideation (Belliveau, Griffin, & Somermeyer, 2007). One such tool is the Theory of Inventive Problem 

Solving (TRIZ). Formally defined as a problem-solving, analysis and forecasting tool, it is derived from 

the study of patterns of invention in the global patent literature (Hua, Yang, Coulibaly, & Zhang, 

2006) and can be used for generating ideas.  

Externally derived ideas may include those that are passed on from customers, product support staff 

or distributors. The application of the concept of Open Innovation may provide a wide range of 

externally derived ideas (Chesbrough, 2003). Chesbrough identifies that the closed innovation 

paradigm of the 21st century, where all ideas were expected to come from within the company, is 

breaking down. He notes that smaller companies who worked in partnership to develop new 

technologies through open innovation could compete with the larger organisations. The closed 

innovation model is where a company generates, develops and commercialises its own ideas, 

illustrated in Figure 22. On the other hand, the open innovation model enables a company to 

develop and commercialise both its own ideas as well as innovations from other firms, as illustrated 

in Figure 23.  

 

  

Figure 22 Closed innovation model (Chesbrough, 2003) Figure 23 Open Innovation model (Chesbrough, 2003) 

 

The boundary between the company and its surrounding environment with open innovation  is 

permeable (represented by a dashed line in Figure 23), enabling innovations to move more easily 

between the two (Chesbrough, 2003). Huston and Sakkab (2007) note that the ultimate aim of open 

innovation is lower risk and speed up the research and innovation process by connecting it with 

someone who has already developed the technology or who is further along on the development 

path. This concept has gained huge popularity, however, some authors have described it as just old 

wine in new bottles (Trott & Hartmann, 2009).  
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This section set out to investigate the inputs and outputs of the PIP. It was identified that there are a 

wide range of inputs and outputs. Intellectual property was identified as an element that travels 

along the whole PIP, accepting ideas as inputs and embodying the output in the form of a product. A 

range of idea sources were identified, and the way that they are input into the process was 

discussed. The concept of open innovation was introduced, which suggests that inputs do not 

necessarily enter the process at the beginning but may enter the process at any point. This highlights 

that the PIP is an open system that can accept inputs at any stage and conversely have outputs at 

any stage.  

3.5 The nature of the strategic product innovation process.  

This chapter set out to achieve Objective 1 and develop a theoretical foundation of the PIP, by 

reviewing the existing academic literature on the product innovation process. The sections above 

deconstructed and reviewed the dimensions of the PIP from the literature. The following section 

reconstructs these dimensions into the abstract model of the Strategic Product Innovation Process 

(SPIP), shown in Figure 24. The model is ‘abstract’, meaning that it represents the high level nature 

of the process. The ‘strategy’ prefix to the PIP underlines the central importance of strategy. The 

following section will discuss the particular characteristics of the model and how they reflect the 

characteristics of the PIP reviewed above. 

 

Figure 24 The abstract model of the Strategic Product Innovation Process  

 

The dimension of ‘order’ is represented in the abstract model of the SPIP by a 6 stage process. The 

process starts with an awareness of the ‘environment’ from which a ‘strategy’ can be described. This 

strategy drives the ‘Front end of Innovation’ which in turn drives the ‘New Product Development 
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Process’ which results in the ability to manufacture a ‘Product’. This product can then be 

‘Commercialised’ in the market. This order reflects the conclusions drawn from the comparative 

analysis of the process models in Table 4. The terminology to describe the stages is also drawn from 

the terminology in the table, and will be used for the rest of this thesis.  

The dimension of ‘activities’ is not explicitly represented in the abstract model of the SPIP as they 

are contingent on the specific company. However, activities are implied to be consistent with the 

best practices offered by the relevant literature. For example, best practices in the New Product 

Development Process are presented in Table 5, and best practices for the Front End of Innovation 

are presented in Table 9. The nature of the activities at each stage generally move between specific 

to general activities (divergent), or from general to specific activities (convergent). This nature can 

be represented more clearly by a conical stage, in place of the triangle stage.  A cross-section of this 

cone at the FEI may reflect the new development model (Koen, et al., 2001). Indeed, a cross-section 

of any of the stages of the SPIP may reflect a cross-section of the core process model (Pugh, 1990).  

 

Figure 25 The conical nature of each stage of the SPIP (Environment stage shown) 

The dimensions of ‘beginning and end’ are the same in the SPIP as it both begins and ends in the 

market. The model represents a complete cycle from identifying an opportunity in the environment 

to satisfying that need by commercialising a product, consistent with the definition of the PIP in 

Section 1.4.1.2. The SPIP is cyclic or iterative, for instance, the environment awareness phase at the 

beginning of the SPIP may consider the products in the market that have already been through the 

commercialisation stage of another SPIP. The SPIP is shown in its circular form in Figure 26 below. 

This circular shape reflects the ‘circular model of the product innovation process’ shown in Table 4. 

To simplify illustration, the linear form of the SPIP will be used in this thesis. 
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Figure 26 The circular form of the abstract model of the SPIP 

 

The dimensions of ‘time and space’ are represented in the abstract model of the SPIP by the 

convergence and divergence along the stages over time, as introduced in Section 3.4.3. These 

oscillate between two key points of the process, ‘Strategy’ and ‘Product’. The Environmental 

awareness stage converges into an innovation Strategy. The Strategy then diverges through the FEI 

to develop a range of design concepts. These concepts then converge through the product 

development process to a finished manufactured Product. The finished Product is then 

Commercialised, which is a divergent process of market diffusion. This converging and diverging 

shape reflects the models discussed in Table 4 and Section 3.4.3. The abstract model of the SPIP 

exists within the organisational level of innovation, as it is an organisational process. The relationship 

between the abstract model of the SPIP and the levels of innovation that provide its context is 

illustrated in Figure 27 below. 

 

Figure 27 The abstract model of the SPIP set in context with the levels of innovation 
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The dimension of ‘inputs and outputs’ are also implied rather than explicitly represented in the 

model. The SPIP represents a complete process of product innovation between the market and the 

company. The stages of Environment awareness and Commercialisation are primarily market related 

stages while the FEI and NPD process are primarily internal company stages. This is not a closed 

system but open as introduced in Section 3.4.5, such that it can accept inputs and deliver outputs at 

any stage from and to anywhere.   

The prefix of ‘strategy’ to the previously discussed ‘product innovation process’ underlines the 

central importance of strategy to the PIP. The importance of strategy to the PIP was highlighted in a 

number of sections including 3.4.4, 3.4.5 and 3.4.1. While previous models have presented strategy 

alongside the PIP  (see for example the simplified model of the innovation process by Tidd and 

Bessant (2009)), or note that it is a key success factor to consider when implementing a process (see 

for example Cooper (2008)), the abstract model of the SPIP presents the strategy as a stage of the 

process itself. In this model, the strategy stage relates to either a particular product innovation 

strategy or a wider company strategy. Either type of strategy influences the stages either side of it in 

the SPIP. Strategy both drives and is driven by the environmental awareness. It drives the FEI 

consistent with Section 3.4.4. Its position between Environment and FEI stage, however, does not 

imply that it is restricted to this position. Strategy has an important part in directing and guiding the 

other stages of the process. 

The model is ‘abstract’, meaning that it represents the high level nature of the process. Section 3.3 

highlighted that a detailed generic model of the PIP cannot exist based on the complexities of the 

process and the contingencies of the individual company. However, the analysis in Table 4 

highlighted that the general nature of the different characteristics of the PIP can be described in a 

generic way at a high level. Clarkson and Eckert (2005) note that abstract models of the PIP provide 

the organisations with a common vocabulary to view their own process. From an academic 

perspective, Clarkson and Eckert suggest that a rich standardized model would facilitate the transfer 

of data from one project to another, avoiding semantic details. The abstract model of the SPIP is a 

rich standardized model. It will be used in the rest of this thesis to integrate the various elements of 

the thesis into an understandable format for the reader.  

Each level of innovation around the SPIP, as shown in Figure 27, contains factors that affect the SPIP 

(see Section 1.4.1.3).  The abstract model of the SPIP, as shown in the figures above, represents an 

idealised process, free from the effects of these factors. This thesis is concerned with manufacturing 

SMEs in New Zealand. The specific contingencies of these organisations may affect the SPIP in 
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specific ways. The following chapter will investigate what the particular effect the factors within the 

manufacturing SME environment have on the abstract model of the SPIP. 

3.6 Chapter Summary 
This chapter has presented a theoretical foundation of the PIP and has thus achieved Objective 1. 

The review highlighted that it is not possible to develop a deterministic model of product innovation. 

The review also indicated that generic models can describe the nature of a process for benefit of 

explanation. Based on this assertion the abstract model of the SPIP was presented. The review found 

that the concept of contingency would affect the SPIP in different contexts.   
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4.0 The Product Innovation Process in 

Manufacturing SMEs in New Zealand 

4.1 Chapter Overview 

In the previous chapter, the abstract model of the strategic product innovation process was 

developed. It was noted that this generic model was influenced by the specific contingencies of an 

individual company. This chapter addresses Objective 2, to develop a theoretical foundation of the 

context, specifically the characteristics of the PIP in manufacturing SMEs in New Zealand. This 

objective is achieved through a systematic multi-level review of the literature. The chapter builds a 

comprehensive understanding of the contingencies of the innovation process in manufacturing 

SMEs. This wide review reveals several key issues that affect the PIP in manufacturing SMEs.   

4.2 Introduction  

SMEs have long been the key drivers of innovation in industry. They have contributed to the main 

innovations of the twentieth century (Oakey, Rothwell, & Cooper, 1988), and have been 

disproportionately successful in product innovation relative to larger organisations (O. Jones & Tilley, 

2003). Even before the distinction of SMEs as an archetype of business within industry (see Section 

1.3), Cooper (1964) noted that small companies had special characteristics that enabled them to be 

efficient at product innovation, including a higher level of technical knowledge and a lower effective 

cost of innovation. Rothwell (1978) followed by highlighting characteristics such as their close 

relationship with the market, rapid response to market changes, good internal communication and a 

dynamic entrepreneurial management style. Overall, Vossen (1998) states that these characteristics 

collectively give SMEs the potential to be efficient and effective at product innovation. Other 

researchers, however, have highlighted a difference between a small number of highly innovative 

SMEs and a large number of less-innovative SMEs (see for example Hadjimanolis and Dickson 

(2000)). So while SMEs may have characteristics conducive to successful product innovation, these 

may not exist or be effectively utilised by all SMEs.  

 

Despite the economic potential of understanding and improving the product innovation in SMEs, 

literature is scarce relative to that focussing on large organisations (Woodcock, Mosey, & Wood, 

2000). It is widely acknowledged that a SME is not merely a scaled down big business (Welsh & 
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White, 1981), and that the unique characteristics of SMEs present barriers (Freel, 2000) and 

determinants (De Jong & Vermeulen, 2006) that are different from large companies. It is thus also 

acknowledged that the product innovation methods developed for large organisations cannot be 

transferred directly into SMEs (Huang, Soutar, & Brown, 2002). While there is an increasing attention 

being given to innovation in SMEs,  Edwards et al. (2005) note that there is still a hiatus between 

what is understood by way of general innovation literature and the extant literature on innovation in 

SMEs. Edwards et al. suggest that the hiatus is due to shortcomings in the theoretical and 

methodological approaches to researching innovation in SMEs. They specifically note that studies 

tend towards variance methods, limiting the study to a few traits or characteristics, and claiming to 

find a range of determinants of innovation. Examples of these studies are those that present success 

factors for innovation in SMEs (see for example Yap and Souder (1994)). This deficiency is underlined 

in the manufacturing SME literature by Becheikh, Landry and Amara, (2006) who state that: 

 

 “Small firm innovation is still poorly understood and the current literature needs more work 

to improve understanding of the innovation process as a phenomenon”.  

A process perspective is widely advocated for understanding product innovation in SMEs. The early 

research on SMEs such as that by Rothwell (1989), advocated a process approach for innovation in 

SMEs much like that being developed by Cooper (1990) at a similar time for large organisations. 

More recently authors such as Scozzi, Garavelli and Crowston (2005) and Atherton and Hannon 

(2000) present processes unique to SMEs. Edwards et al. (2005) assert that all future research in the 

field should be based on a process approach so that it can be compared, and build a cohesive 

knowledge base. Brophey and Brown (2009) note that a process perspective created a unifying 

theme to draw together the extensive but fragmented literature in their review of innovation in 

manufacturing SMEs.  The process perspective is acknowledged in this thesis. The particular process 

perspective of this thesis is illustrated in the abstract model of the SPIP. The aim of this chapter is to 

draw together the fragmented literature related to manufacturing SMEs to contextualise the SPIP.  

 

Most academic literature begins with a review of the extant literature. Moultrie, Clarkson and 

Probert (2007) note that each literature review is influenced by the particular perspective of the 

author. As a result, it is not easy to directly compare and categorise literature, and therefore it is 

difficult to develop a complete understanding of the body of knowledge (Ledwith, Richardson, & 

Sheahan, 2006). Systematic literature reviews are a method to remove author perspectives and 

present an objective review of the literature. The most recent systematic review of literature in the 

domain of PIP in SMEs, identified by the author, was completed by Hörte, Barth and Chibb (2008). It 
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categorised the literature based on its analytical and methodological approach. Hörte et al. note a 

bias towards quantitative research methodologies in the literature, finding that the majority (67%) 

of the literature used surveys and other similar quantitative methods. The study concludes that the 

literature in the domain of the PIP in SMEs is immature, characterised by a heterogeneity and lack of 

cumulative knowledge creation. Hörte et al. note further that this makes it difficult to integrate 

results from previous research, and to combine theory fragments and midrange theories into a 

comprehensive theory about the PIP in SMEs. The review does not, however, highlight the actual 

findings of the literature, i.e. the factors that affect the PIP. The most recent systematic review of 

the factors affecting the PIP that the author identified was presented by Becheikh et al. (2006). 

Becheikh present a comprehensive analysis of factors, however, eight years of literature has passed 

since then (the review covered literature from 1993 to 2003). Clearly, to understand the factors 

affecting the SPIP in the context of SME manufacturing companies, an updated systematic review of 

the literature is required.  

 

Most literature reviews are presented from one level of analysis (see Section 1.4.1.3). Rothaermel 

and Hess (2007) note that the extant literature generally only focuses on one level of analysis while 

neglecting the other levels of analysis, and that this opens the door for spurious findings due to 

unobserved heterogeneity. Gupta, Tesluk and Taylor (2007) note that a multilevel analysis provides a 

richer and more complete perspective of innovation, as the influence of a range of different levels 

can be assessed.  Markard and Truffer (2008) note further that methodologically analysing a system, 

such as innovation, requires a method that addresses the complete system of innovation, i.e. from 

multiple levels. Lederman (2010) presents a recent multi-level analysis of product innovation that 

looks at the firm, industry, and national level. However, it focuses on large organisations and as an 

international investigation, it focuses mostly on policy implications. Srholec (2008) presents a multi-

level analysis of innovation, however, he focuses on developing countries, which is not the focus of 

this research as New Zealand is a developed nation.  There appears to be a gap in the literature of 

studies that have conducted a multi-level analysis of the PIP in manufacturing SMEs, and none that 

focus on New Zealand.  

4.3 Approach to the literature review 

This chapter sets out to understand how the PIP is affected by factors from the context of 

manufacturing SMEs in New Zealand. Chapter 3 noted that reviewing the product innovation process 

from a range of different domains results in a more comprehensive understanding. To gain a 

comprehensive understanding of the factors that affect the PIP, this chapter considers contributions 
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from a range of related research domains. The particular domains reviewed are introduced below to 

define the scope and context of the review.  

 

The review will focus on literature dealing with the product innovation process in manufacturing 

SMEs. The context of the research is shown in Figure 1 as a progressive focus, from SMEs, to 

manufacturing SMEs, to manufacturing SMEs in New Zealand. It implies that factors relating to the 

specific domain of manufacturing SMEs in New Zealand may be similar to those in the general SME 

domain. Thus this research, while specifically focusing on manufacturing SMEs in New Zealand, will 

also review the literature related to manufacturing SMEs, and SMEs more broadly. Likewise, the 

scope of the research is shown in Figure 1 as a progressive focus from innovation, to product 

innovation, to the product innovation process. It similarly implies that factors relating to the product 

innovation process may be similar to those in the general innovation domain. Hence, to develop a 

broad understanding of the factors that affect the PIP in manufacturing SMEs in New Zealand, the 

literature surrounding the specific focus will also be reviewed. 

 

The review will focus on internal factors that affect the PIP in line with Section 1.4.1.3. The section 

noted that this thesis will focus on the individual, team and organisational level, as a company has 

control over these levels. At each level the review will specifically focus on how the factors impact 

on the PIP. For instance, the elements within each factor will be identified, and the specific positive 

or negative impact on the PIP identified.  

 

The structure of the review is presented in Figure 28 below. It illustrates the three internal levels of 

individual, team and organisation, around the circular form of the SPIP. The factors that affect the 

PIP at each level are highlighted as small blue arrows. The structure of the review at each level is 

highlighted in the call out. It shows that the factors are divided into the elements that have an 

impact on the PIP. It also shows that the factors are grouped into a range of pertinent dimensions. 

The way that this structure was populated with literature is discussed below.  
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Figure 28 Structure of the systematic multi-level review of the PIP with respect to the SPIP 

 

The structure above was populated by the findings of a systematic literature review. The review was 

completed in four steps. Step one was an exploratory literature review at the case company. The 

second step was a systematic multi-level review of electronically available literature. The third step 

was a review of the locally available literature. The fourth step synthesised the literature into the 

tables based on the structure noted above. The sections below present the details of these steps. 

 

The first step of the literature review was an explorative investigation of the literature related to 

issues identified during the case study. Yin (2003) notes that understanding the literature is a key 

element of case study research. As such, the literature review was conducted in parallel with the 

first phase of the case study at ALtd. The author identified issues within the case study and explored 

academic perspectives in the literature. This exploratory literature review identified a large amount 

of literature related to the innovation process. However, it appeared to be fragmented with a wide 

range of contributions from different academic perspectives. The review also highlighted a paucity 

of research dealing specifically with the innovation process in SMEs. This stage resulted in a deep 

understanding of the literature and how it reflected, or in some cases did not reflect, the 

practicalities of the SPIP in SMEs. The exploratory nature of the review, however, meant that the 

understanding was clustered around those issues identified at ALtd. To broaden this understanding, 

a systematic multi-level literature analysis was called for.  

 

The second step consolidated the research from the first step into a cohesive theoretical foundation. 

This was achieved through a systematic multi-level literature review. The stage built on the previous 

literature review work introduced in Section 4.1. The specific method of systematic literature review 

followed that used by Hörte et al. (2008) and focused on online journal articles. The specific focus on 

factors that influenced the PIP extended the review presented by Becheikh et al. (2006). The 
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resultant papers were categorised into the three internal levels of innovation. Those papers that 

dealt with factors at different levels were deconstructed and categorised into the respective level.  

 

The third step complemented the journal article research with specific New Zealand research.  

Findings from the research papers were categorised into the three levels of innovation as above. 

This step identified a range of Master and PhD thesis’ and government reports related to product 

innovation in New Zealand that were accessible on the internet. Further to this, personal contact 

with the leading research centres such as The New Zealand Centre for SME Research at Massey 

University (Wellington) and The Centre for Product Development at Massey University (Auckland) 

enabled access to further research papers.  

 

The fourth and final step synthesised the identified literature into a series of summary tables. The 

tables were constructed systematically from the deconstructed literature. The individual factors, 

deconstructed from the literature review, were first grouped into a range of dimensions within each 

of the three levels of innovation (Individual, Team, Organisational). The particular elements of each 

factor, which directly affected the PIP, were then identified through a synthesis of the identified 

literature. The impact of each element on the maturity of the PIP was then determined. The impact 

either enhanced (+) or reduced (-) the maturity of the PIP, or created a complex relationship (+/-) 

along the PIP. This structured approach is supported in the literature and in similar research. For 

instance, Edwards et al. (2005) propose that innovation research in SMEs should view innovation in 

terms of the constraining and enabling aspects of existing competencies, dispositions, resources and 

firm’s structures. It is also supported by Shahbazpour (2010) who used a similar approach to 

investigate the causality of system and process innovation in a manufacturing SME in New Zealand. 

4.4 Factors affecting the PIP in manufacturing SMEs 

The findings of the literature review are presented below against the three internal levels of 

innovation. The review begins with a review of the individual factors, then reviews team factors, and 

finally organisational factors. The structure of the review is illustrated in Figure 28 above. The 

findings of the review are summarised in the following sections. 

4.4.1 Individual level factors that affect the PIP in manufacturing SMEs 

The individual level relates to the effect that individuals have on the PIP. A significant amount of 

literature focuses on the impact of organisational conditions on individual creativity, which then 

impacts on innovation (see for example Gumusluoglu and Ilsev (2009)). These factors are discussed 
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at the organisational level, and at this level of analysis the focus is on the impact the individuals have 

on innovation. The review found that the majority of the literature focused on the leaders of the 

innovation process (see for example Oke, Munshi and Walumbwa (2009)). The review found that 

their personal traits, abilities, and leadership styles and behaviours all affected the innovation 

process (see for example (De Jong & Hartog, 2007; Peterson, Smith, Martorana, & Owens, 2003)). 

Literature relating to the effect of other individuals on the innovation process was found to focus on 

the collective effects of knowledge and skills (see for example (Corso, Martini, Paolucci, & Pellegrini, 

2003; Delgado-Verde, Martín-de Castro, & Navas-López, 2011)). These individual level factors are 

discussed below and summarised in a table at the end of the section. 

 

The literature showed that successful innovation is related to the personal characteristics of its 

leader (Peterson, et al., 2003). A range of personal dimensions including age (Gray, 2005), gender 

(Scott & Bruce, 1994) and education (Keizer, Dijkstra, & Halman, 2002) have been investigated but 

found to have marginal or no effect on the success of the PIP. However, specific education and 

interests in design and management were found to have a positive effect on the process (Lindman, 

Scozzi, & Otero-Neira, 2008). Practical abilities, rather than educational achievements, appear to 

have a greater impact on the success of the innovation process. Entrialgo (2002) distinguishes 

between managerial abilities including tasks such as financial analysis and dispute resolution, 

entrepreneurial abilities, referring to the willingness to make personal sacrifices, and industrial 

abilities, referring to the level of awareness of factors such as product demands, user needs and 

pricing. Entrialgo (2002) found the more proficient the manager is in each ability, the greater the 

effect on the innovation process. Analysing these abilities further, Zaccaro (2007) focuses on the 

personal traits that underlie them. Zaccaro categorises these traits into cognitive capacities; 

including problem solving, cognitive complexity, creativity, and social capabilities; including social 

and emotional Intelligence persuasiveness, and dispositional qualities; including extroversion, risk 

aversion and adaptability. Zaccaro argues that successful innovation requires the manager to have 

an integrated set of all the above traits. Marcati, Guido and Peluso (2008) highlight the importance 

of a leader’s disposition and investigate it further through a five factor model of personality. The 

model includes the dimensions of agreeableness - referring to the orientation towards compassion 

and away from antagonism, conscientiousness - referring to the goal orientated organisation, 

introversion/extroversion - relating to approach to social interaction, openness - referring to the 

tolerance for new ideas, and neuroticism/emotional stability - referring to the way that individuals 

respond emotionally to external stimuli. The results of their study highlighted that the main 

personality trait is openness, followed by emotional stability, while extroversion, conscientiousness 

and agreeableness had a marginal effect on innovativeness. They characterise the personality of 
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entrepreneurs with high innovativeness as having lower levels of thoroughness and higher levels of 

open-mindedness, moderately more aversive, extrovert, and emotionally stable. Sternberg and 

Vroom (2002) note that the required personal abilities and skills of the leader vary across the 

process. Deschamps (2005) supports this and suggests that the personal traits required depend on 

the specific situations at the front end and back end of the process, and that different approaches to 

management such as top down or bottom up require different cognitive and social capabilities.  

 

Behaviour of the leadership within the PIP was highlighted as a key influence in the literature. The 

review highlighted the influence of the style and behaviour of the leadership of the PIP. Oke, Munshi 

and Walumbwa (2009) reviewed the transactional and transformational styles of leadership on the 

success of the innovation process. They note that a transformational style, characterised by 

charisma, inspirational motivation and intellectual stimulation supports creativity and is suited to the 

front end activities of the process. They also note that transactional leadership, characterised by 

coordination of activities, clarifying expectations and establishing rewards is more suitable for the 

back end, or more formal development process. Somech (2006) investigates the effect of a 

participatory or empowerment style of leadership on the process and finds that it improves 

employees’ innovative behaviour. Leadership behaviour refers to the actions of the individual 

leader. A study by De Jong and Hartog (2007) found a number of leadership behaviours that were 

critical to the innovation process. These include role-modelling, intellectual stimulation, providing 

vision, knowledge diffusion, consulting, delegating, acquiring feedback, recognising, rewarding, 

providing resources, supporting, monitoring and assigning tasks. 

 

Style of control was highlighted in the literature as a key influence on the PIP. Style of control refers 

to how the project leaders use the control mechanisms, namely core values, risk and critical 

variables to influence innovation (Simons, 1995). Simons identified two main styles of control, 

diagnostic and interactive. A diagnostic style is a mechanistic approach of monitoring, assessing and 

rewarding/punishing. Diagnostic leaders are typically concerned with critical variables, and can be 

represented by a negative feedback loop, where the difference between the desired and actual 

output is used to adjust the inputs and activities of the process. Davila, Foster and Li (2009) note that 

diagnostic control is potentially disadvantageous, especially during the initial stages of the 

innovation process, as it may constrain cross functional interaction, limit communication, and 

penalise potentially innovative ideas just because they deviate from specifications. An interactive 

style of control, on the other hand, is organic, constructive and learning oriented, encouraging 

development of new ideas and strategies (Simons, 1995). Davila et al. (2009) suggests that this style 
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is suitable for the front end of the innovation process as it emphasises the constantly changing 

nature of the information that project leaders need to consider. Bisbe and Otley (2004) highlight the 

benefits of the interactive style across the innovation process suggesting that it provides guidance 

for research, triggers and stimulates initiatives and gives legitimacy to autonomous routines. 

 

In SMEs, the project leader in the PIP may be the owner/manager (OM). The central importance of 

owner/manager to SMEs is evident in it being the basis of the definition of an SME (see Section 

1.4.2.1). Westley and Mintzberg (1989) note that the SME revolves around the owner/manager such 

that “its goals are [the owner/manager’s] goals, its strategy [the owner/manager’s] vision. Other 

literature refers to this central person as the entrepreneur (Masurel, van Montfort, & Lentink, 2003), 

the Chief Executive Officer (CEO) (Laforet & Tann, 2006) and the Managing Director (MD) (Millward 

& Lewis, 2005). The common theme in the literature is that their management and ownership 

position makes them influential in the innovation process. Literature identified that the commitment 

and involvement of the OM in the process was advantageous (Akgün, Lynn, & Byrne, 2004; Laforet & 

Tann, 2008; Moultrie, et al., 2007) and this reflects the ‘management commitment’ success factor 

highlighted in general PIP literature (see Section 3.4.1). Entrialgo (2002) suggests that OM 

commitment is even more important in the dynamic SME environment than in the more stable 

market environment of larger organisations. Millward and Lewis (2005), however, note that over-

commitment of the OM may become a limitation. They highlight that, while the OM needs to be 

strong-willed, authoritative and in some cases dictatorial to manage an SME, these traits can be 

repressive in the PIP. They find that even though the OM may lack specific knowledge of product 

innovation, their dominant position and personality result in them making most of the key decisions 

along the product innovation process.  

 

The characteristics of other individuals involved in the PIP are often dealt with collectively. Factors 

such as knowledge and skills are considered collectively as a human resource and are discussed 

further in Section 4.3.3.2.4. The political interaction between the project leader and other 

individuals is, however, a key factor identified in the literature. SMEs are characterised by a flat 

management structure (Heunks, 1998), and therefore, there is little or no management hierarchy 

between the staff and the OM. This creates the opportunity for individuals to use political tactics to 

gain power and influence by gaining the support of the leader (O. Jones & Stevens, 1999). Frost and 

Egri (1990) suggest that the outcome of an innovation project many be influenced more by the 

power games than the utility or profitability of the project. Knights and Murray (1994) note that the 

political tactics are used mainly by individuals and groups to exploit the rules and take control of the 
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management of the product innovation process, to suit their own agendas, often at the expense of 

others. Stevens and Jones (1999) highlight that political tactics related to individuals’ career 

aspiration are so influential that they can become a key success factor of the PIP. Ollila, Norrgren 

and Schaller (2001) find that politics is not needed for successful innovation, but rather that it 

depends on the uncertainty and complexity of the project. A high uncertainty and complex project 

requires a project leader to have a proactive political approach, whereas other projects may suit a 

reactive approach or one with no politics at all. Ollila et al. (2001) note further that ignoring or 

repressing politics especially when related to radical innovations may result in repressing or ignoring 

innovativeness. Stevens and Jones (1999) suggest that 'power promoters' and 'project champions', 

described as those that are dedicated to the project and willing to make personal contributions, are 

those that are more likely to use political tactics. Barnes (2002) summarise these political tactics as 

bargaining, manoeuvring, blocking, subverting and manipulation to gain the leader’s support and 

influence in the PIP.  

 

Literature on the above factors in the context of New Zealand is limited. Two studies, however, 

present the indirect influence of the OM on the innovation process. Smale (2009) investigates the 

attitudes of OMs in New Zealand and their effect on innovation. He notes several characteristics of 

OMs that impede innovation, and specifically highlights the concept of satisficing. Smale defines 

satisficing as the tendency to rate leisure pursuits over wealth accumulation. He also notes, that in 

New Zealand, it is referred to as the ‘3B effect’ (Bach, BMW and Boat), suggesting that once these 

aspirational goals have been achieved, commitment to growth and innovation subsides. The lack of 

aspirational goals of the OM in New Zealand is further investigated by Massey et al. (2004) who 

make a similar conclusion to Smale, that low aspirational goals relates to low business growth and 

low innovation performance. 

 

In conclusion, the key individual in the PIP in SMEs appears to be the OM. Their personal 

characteristics, leadership style and behaviour can have a positive impact on the process. Their 

power and personal characteristics can also, however, have a detrimental effect on the process. The 

disparity between the power centralised in the OM and other staff promote political tactics to 

influence the process. The individual level literature review is summarised in Table 11 below, based 

on the process described in Section 4.3. It categorises the factors discussed into some 31 individual 

impacts on the PIP. 
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Table 11 Individual level factors that impact on the PIP 

Level Dimension Factor Element Impact 

Individual Personal Personal Education + 

Commitment  + 

Abilities Managerial + 

Entrepreneurial + 

Industrial + 

Traits Cognitive capacity + 

Social capability + 

Dispositional qualities + 

Personality Compassionate + 

Consciousness + 

Openness + 

Extroversion + 

Emotional stability + 

Leadership Control 
 

Interactive + 

Diagnostic +/- 

Style Participative + 

Transformational +/- 

Transactional +/- 

Behaviour Innovation role modelling + 

Intellectual stimulation + 

Providing vision + 

Knowledge diffusion + 

Consulting + 

Delegating + 

Supporting + 

Acquiring feedback + 

Recognising + 

Providing resources + 

Monitoring + 

Assigning tasks + 

Politics Political 
tactics 

Level of uncertainty 
 

+/- 

 

4.4.2 Team level factors that affect the PIP in manufacturing SMEs 

Teams are critical to the success of the product innovation process, as they multiply individual 

competencies together into greater team competencies (Delgado-Verde, et al., 2011). The 

relationships between individuals in a team, however, introduce complexities. The review identified 

literature concerning the way a team communicates, how they collaborate, how they transfer 

knowledge, and the climate in which they work. The way that these factors affect the innovation 

process is discussed below.  

The review highlighted the importance of communication throughout the PIP. Communication in the 

innovation process concerns the distribution of ideas, knowledge and information across the team. 

Effective communication has been found to improve innovation performance by encouraging 

participation and collaboration (Kivimaki et al., 2000), reducing uncertainty by overcoming the 

perceptions of risks and constraints (Fidler & Johnson, 1984), and reducing resistance to change and 

improving resource acquisition (Linton, 2002). Cox and Moode (2008) find that management utilise 
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communication tactics to establish conditions suitable for innovation and to frame up the innovation 

activities. Monaert, Caeldries, Lievens and Wauters (2000) present a range of factors that influence 

the effectiveness and efficiency of these communication tactics. They note that effectiveness is 

dependent on transparency, codification and credibility and that efficiency is dependent on distance, 

frequency and secrecy. Fidler and Johnson (1984) note that influence is a key factor in 

communication, and distinguish between referent, expert and persuasive communication. Referent 

influence means the receiver will accept the communication because the deliverer has. Expert 

influence depends on the receiver viewing the deliverer as having greater knowledge of innovation. 

Persuasive influence requires the deliverer to present the innovation with an adequate rationale. 

Fidler and Johnson find that persuasion has the potential to reduce resistance and the fear of change 

that is associated with innovation. Communication can also be classified as formal or informal. Scozzi 

et al. (2005) find that a lack of formal communication between departments can cause limitations to 

the innovation process. They suggest that this lack may be due to different thought worlds, in other 

words, they think about different parts of the process in different ways, and this leads to difficultly in 

framing and solving problems together. To overcome this difficulty, they suggest that supporting 

informal communication is critical, especially in SMEs. Laforet and Tann (2006) note that the most 

important information to be communicated during the process is the criteria for evaluating new 

products.  

The review also highlighted the importance of collaboration in the PIP. Collaboration concerns the 

way in which team members work together. Cross-functional teams are widely referred to as a 

success factor of the innovation process (Wookcock, Mosey, & Wood, 2000). Reasons for this are 

presented by Bernstein and Singh (2006) who suggest that people from different disciplines and 

experiences working together encourages creativity. Rogers (2003) notes that to be effective, 

collaboration requires a level of difference between the attributes of members. Linton (2002) 

suggests that this difference is achieved when people from different functional areas work together, 

and this is supported by the cross-functional and inter-functional team concepts (O'Dwyer & 

Ledwith, 2009). Singh notes that inter-functional collaboration forms lasting linkages that support 

the innovation process. The structure of collaboration can be categorised into structured and 

unstructured processes (Swink, 2006). Structured processes focus on designing opportunities for 

interaction, through the use of technology, project planning and incentives. Unstructured 

collaboration refers to interpersonal relationships and informal decision making (Drach-Zahavy & 

Somech, 2001). Scozzi et al. (2005) find that limitations in structured processes lead to issues such as 

responsibility avoidance. Moultrie et al. (2007) note that this situation can be avoided through 

appropriate team rewards. The review identified little specific research relating to collaboration in 
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New Zealand SMEs, however, Gawith, Grigg, Shekar and Anderson (2007) broadly characterise 

collaboration in New Zealand SMEs as, small, energetic teams that are well led by the OM. 

Knowledge management was identified as a key factor in the review. The innovation process itself 

has been described as a process of knowledge creation (Swan, Scarbrough, Robertson, & Larisa, 

2003). The team must then manage knowledge to support the innovation process. Darroch (2003) 

identifies three components of knowledge management including knowledge acquisition, knowledge 

dissemination and responsiveness to knowledge as being relevant to innovation. Darroch finds that 

companies that are proficient in all three areas are more innovative. These three components will be 

discussed further below. 

Knowledge acquisition relates to the seeking and discovery of new knowledge. Determinants of 

knowledge acquisition can be categorised as the source, type and absorptive capacity. Amara and 

Landry (2005) find that the source of knowledge determines the novelty of innovation. They find 

that a wide variety of sources of market information increases the novelty, however, too many 

sources may reduce the ability of the team to create a truly novel innovation. Frishammar and Hörte 

(2005) extend this finding and note that too much reliance on customers, suppliers and competitors 

can limit the novelty of the innovation. Popadiuk and Choo (2006) note that knowledge type is 

generally tacit or explicit. They describe tacit knowledge as the accumulation of contextual 

experience, thought and feelings. They note that it is composed of both a cognitive and technical 

component. The cognitive components refer to the mental models, maps, beliefs paradigms and 

viewpoints. The technical components refer to contextual knowhow and skills.  In contrast, explicit 

knowledge may be codified based on objects or rules. Explicit knowledge is object based when 

codified in words, numbers formulae or made tangible in equipment, documents or models. Explicit 

knowledge is rule based when it is encoded in rules routines and standards. Jensen, Johnson, Lorenz 

and Lundvall (2007) identify how both forms affect innovation. They suggest that explicit scientific 

and technical knowledge gained through a process of study and observation results in scientific 

innovations. They suggest that a more practical type of innovation is born from tacit knowledge that 

is a result of learning and experiential observation. They conclude that using both forms of 

knowledge increases overall innovation performance.  

Knowledge dissemination relates to the way that the acquired knowledge is absorbed by the team 

and then used in the innovation process. Three factors have been found to affect knowledge 

dissemination, knowledge type (introduced above as tacit or explicit), integration, and technology. 

Knowledge dissemination is described as the flow of knowledge between the two types by Nonaka 

and Takeushi (1995) who highlight four possible streams: socialisation transfers tacit to tacit, 
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externalisation transfers tacit to explicit, combination transfers explicit to explicit, and 

internalisation transfers explicit to tacit. Popadiuk and Choo (2006) also distinguish between an 

explorative and exploitative dissemination of knowledge. They note that exploration occurs when 

organisations use knowledge that differs from their existing database. They highlight that this 

process is predominantly reliant on tacit knowledge acquired through socialisation and 

externalisation. Exploitation, on the other hand, occurs when the use of knowledge reflects or 

supports the existing database. This process relies on more explicit knowledge gained through a 

process of combination and internalisation. Du Plessis (2007) finds that innovation can be supported 

by supporting the knowledge dissemination through the use of knowledge management 

technologies. These technologies create tools, platforms and processes for the creation and 

dissemination of tacit and explicit knowledge, ensuring that knowledge is available and accessible, 

enabling gaps in knowledge to be identified.  

Knowledge responsiveness relates to the actions that the organisation takes based on the new 

knowledge. This factor was referred to as agility in the review. Bullinger (1999) defines agility as the 

mobility of an organisation’s behaviour towards the environment. Four dimensions of agility are 

described by Bessant, Knowles, Francis and Meredith (2001) including people, linkages, process and 

strategy. Dove (1999) suggests that the level of agility can be assessed as the maturity of change 

proficiency. Their change proficiency maturity model includes five stages. The lowest maturity level 

is accidental or ad-hoc where change is not an intentional response. The next maturity level reflects 

companies that change in a repeatable manner based on past experiences. A more mature company 

will have a defined response to change embedded in explicit procedures. A company where change 

is managed through established processes and responsibilities is more mature. The highest level of 

change maturity is referred to as a master, where responsiveness is embedded into the culture of 

the organisation and capabilities are continually improved. The concept of maturity has been used to 

measure the ability of an organisation to innovate (Moultrie, et al., 2007). 

Climate was identified as a key factor affecting the PIP. It was shown by Reichers and Schneider 

(1990) as influencing the above factors such as the way the team communicates, collaborates and 

manages knowledge. Climate can be considered as a manifestation of culture (Pullen, et al., 2009). 

Where culture refers to the norms and values that are encoded in the policies, practices and 

procedures of the organisation, climate refers to the team members’ perceptions of the policies, 

practices and procedures. Climate has been shown to affect the innovation performance (Schneider, 

Brief, & Guzzo, 1996). Isakson and Ekvall (2006) present a framework of eight factors that have been 

shown to distinguish between innovative and less innovative companies. They include: 
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Challenge/Involvement, the degree to which people find meaning in their work and are involved in 

setting long-term goals and visions; Freedom, the level of independence in behaviour demonstrated 

by the people; Trust/Openness, the degree of emotional safety in interpersonal relationships; Idea-

time, the amount of time people have for working on new ideas; Conflict, the presence of personal 

and emotional tension in the organisation; Idea-support, the manner in which new ideas are treated 

and the extent to which new initiatives are encouraged; Debate, the manner in which opposing 

views and disagreements are handled; and Risk-taking, the degree of tolerance for uncertainty and 

ambiguity. Further to these factors, Amabile, Schatzel, Moneta and Kramer (2004) highlight the key 

influence that leadership has on climate. The ways that the leader may influence climate has been 

introduced in the individual section above.  

In conclusion, the team level of innovation refers to the way a team executes the innovation 

process. We have discussed the way that the team communicates, how it collaborates, the 

knowledge that collaboration and communication transfer, and the climate under which it is 

transferred. The team literature review is summarised in Table 12 below based on the process 

described in Section 4.2. It categorises the factors discussed into some 25 impacts on the PIP. 

Table 12 Team level factors that impact on the PIP 

Level Dimension Factor Element Impact 

Team Communicati
on 

Persuasion  + 

Transparency  + 

Appropriate 
Codification 

 + 

Credibility  + 

Collaboration Multifunctional  + 

Diversity  + 

Cooperation  + 

Personal 
Interaction 

Informal + 

Formal +/- 

Knowledge 
transfer 

Acquisition Source +/- 

Type – tacit explicit + 

Flow Socialisation + 

Combination + 

Externalisation + 

Internalisation + 

Management Technology +/- 

Climate 
 
 

Engagement Challenge/involvement  + 

 Freedom/independence + 

 Commitment to vision + 

Creativity Idea time + 

 Idea support + 

Behaviour Conflict  - 

 Risk-taking + 

 Debate + 

 Trust/openness + 
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4.4.3 Organisational level factors that affect the PIP in manufacturing SMEs 

The organisational level includes characteristics of the organisation that affect the product 

innovation process. The review found that factors are commonly categorised into functional and 

resource characteristics. Functional characteristics include the age and size of the SME.  Resources 

characteristics relate to both the tangible and intangible resources available to the company. This 

section will highlight the key factors within these two categories and their effect on the PIP. 

4.4.3.1 Functional factors that affect the PIP in manufacturing SMEs 

The size of the organisation and its effect on innovation is a widely researched characteristic and one 

with conflicting results. An early contributor was Schumpeter who introduced the theory of creative 

destruction first, and then introduced the contradictory theory of creative accumulation that both 

aimed to explain the difference between small and large companies. The theory of creative 

destruction held smaller companies were the driving force of innovation and created radical 

innovations that disrupted an incumbent’s monopoly (Schumpeter, 1934). Later, Schumpeter moved 

to the creative accumulation which held that cumulative learning creates high barriers to entry for 

other firms and the opportunities for new innovators becomes limited with a few, typically large, 

firms dominating the market (Schumpeter, 1942). His later theory suggests SMEs are inherently 

disadvantaged with respect to innovation as they have limited resources and capabilities, and are 

also limited in their ability to develop resources through learning economies of scale (Hewitt-

Dundas, 2006). Many other authors have contributed to the debate but the relationship is still 

inconclusive with contrasting findings (Laforet, 2009; Plehn-Dujowich, 2009). Recently, Mateev and 

Anastasov (2010) investigated the effect of size and age along with other resources and found that 

size was the leading determinant of fast growth (associated with innovation) if measured by total 

assets, but found weak correlation when measured by the number of employees. In a similar study, 

Moreno and Casillas (2007) found that smaller firms were associated with higher growth, if they also 

had higher levels of idle resources and even lower levels of available financial resources. Vaona and 

Pianta (2008), in a study of product and process innovation, found that SMEs focused on product 

innovation while large companies focused on process innovation, with large companies achieving a 

superior overall innovation performance. Other research has found that both SME and large 

companies are more innovative than medium sized companies as medium sized companies don’t 

have the benefits of flexibility that SME do, or the resources that large companies do (Bertschek & 

Entorf, 1996). Still, other research has suggested that large companies have advantages in markets 

with imperfect competition and small firms in markets with pure competition (Acs and Audretsch, 

1987). Later, Acs and Audretsch (1990) make a distinction between low and high tech industries, 

finding that large firms in low-tech industries have an advantage over small firms while no difference 
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exists in high tech industries. From these conflicting results Vossen (1998) concludes that the relative 

strengths of large companies are predominantly material, while those of SMEs are mostly 

behavioural. Similarly, Hewitt-Dundas (2006) concludes that SMEs may be expected to overcome 

constraints in a given period quicker than large organisations due to greater organisational flexibility 

and ability to reconfigure capabilities is also supported. A recent study in New Zealand by Shangqin 

(2008) reports that smaller firms tend to be more innovative. 

The age of a company and its effect on innovation also has conflicting findings. Based on 

Schumpeterian theory of creative accumulation, an older firm would have more accumulated 

knowledge in order to create significant barrier to entry. However, the literature found that young 

companies were identified as being more innovative by nature, due to the fact that to have become 

established they must have created some innovation to differentiate themselves from the existing 

market. The factor of flexibility introduced above is also related to age in that a young firm has fewer 

rigid routines and thus can exploit new opportunities. However, in an investigation of these factors 

alongside size, both Mateev and Anastasov (2010) and Moreno and Casillas (2007) found weak 

correlations between firm growth and age. Ledwith et al. (2006) found that SMEs are not good at 

retaining the learning of the PIP as they grow, and so risk losing the benefit of creative accumulation.  

The conflicting effects of the functional characteristics reported may be due to methodological 

differences, between surveys and case studies, and/or the choice of independent variable, between 

R&D personnel, investment and patent counts (see Plehn-Dujowich (2009) for a good discussion of 

methodological issues). The inconclusive findings indicate that aggregating all resources into the 

variables of size or age may cover some more specific explanatory factors. Thus, the following 

section that investigates resources will investigate the factors that make up size, including human 

resources and finance.  

4.4.3.2 Resource factors that affect the PIP in manufacturing SMEs 

Most of the literature reviewed explored the effects of resources on the PIP, commonly referred to 

as the resource based view. The resource based view is based on the concept of scarce resources 

(McAdam, Moffett, Hazlett, & Shevlin, 2010) and thus, the literature focuses on the effect of the 

availability of (Palmer, 2010), the lack of, and also the adequate levels (Moultrie, et al., 2007) of 

resources required for innovation. Key characteristics of the resources required for innovation 

include their attributes, their availability and the way they can be configured. These key 

characteristics are discussed below. 
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The attributes of innovative resources are closely related to the concept of competitive advantage. A 

key contribution to the characteristics of resources that lead to competitive advantage is presented 

by Barney (1991). Barney suggested resources should be valuable - enabling the exploitation of 

opportunities and/or the neutralisation of threats, rare - being uncommon with respect to current 

and potential competitors, imperfectly imitable - being difficult to replicate by being path dependent 

or causally ambiguous, and un-substitutable - there must be no equivalent substitutes in or out of 

the firm.  

Slack refers to the level of resources that are available above business as usual. George (2005) notes 

that slack has an inverse U shaped relationship with innovation performance. This means that too 

much or too little slack may be disadvantageous. George notes that while sufficient slack in 

resources supports experimentation and risk taking, it can also lead to a loss of discipline and focus 

on innovation. However, insufficient slack is also noted to induce innovation as organisations are 

forced to use entrepreneurial activities to make something out of nothing.  While finance is found to 

be a widely cited slack variable, other resources are also affected by slack. The particular effect of 

slack is discussed in relation to the types of resources in the following sections. 

Dynamic capabilities refers to the organisation’s ability to constantly reconfigure their resources to 

maintain a competitive advantage (Helfat & Peteraf, 2003). Hewitt-Dundas (2006) show that 

dynamic capabilities are fundamental to innovation. Formally defined as the ability to integrate, 

build and reconfigure internal and external competencies to exploit environmental opportunities 

and maintain a dynamic fit between their internal working and their external environment (Teece & 

Pisano, 1994). Eisenhardt and Martin (2000) describe dynamic capabilities practically as the routines 

through which managers alter their resource base, acquire and shed resources, integrate them 

together, and recombine them. Shahbazpour (2010) identifies a range of these routines including, 

brokering, co-evolving, patching, knowledge creation and learning, networking, sensing and 

responding and entrepreneurship.  

Resources can be classified in a number of ways. Distinctions are made between tangible and 

intangible resources. Tangible resources include capital, access to capital and location such as 

location of the buildings, warehouse and other facilities. Intangible resources include knowledge, 

skills and reputation and dimensions of entrepreneurial orientation such as proactiveness, 

innovativeness and risk-seeking ability (Julienti, Bakar, & Ahmad, 2010). The literature identified by 

the review can be classified into the following categories; financial, time, productive, technology, 

and human. These factors will be discussed in the following sections. 
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4.4.3.2.1 Financial resource factors that affect the PIP in manufacturing SMEs 

Financial resources are required to start, operate and grow a business and are so fundamental to the 

PIP. With respect to SMEs, most literature highlight the accessibility to sufficient financial sources as 

a handicap or brake to growth (Moreno & Casillas, 2007). In terms of innovation in SMEs, literature 

appears to be split into that that considers this a constraint and that that doesn’t. De Toni and 

Nassimbeni (2003) suggest that the availability of financial resources is not a real barrier, but rather 

focus should be on improving the allocation and the use of available resources. They suggest SMEs 

should place more emphasis on the cultural changes that extract more value out of intangible 

resources. Millward and Lewis (2005) support this argument but also note that SMEs need access to 

genuine venture capital for long term projects. While literature usually cites the difficulty in 

accessing venture capital as a limitation, Hewitt-Dundas (2006) finds that the difficulty in accessing 

venture capital has a stimulative effect on innovation. However, he too, noted a lack of finance on 

the long term was detrimental. Perhaps a greater issue than the availability of capital or the cost of 

innovation is its perceived cost. March-Chordà, Gunasekaran and Lloria-Aramburo (2002) found that 

the top obstacle to innovation was the perception of excessive cost of maintaining an innovation 

project. In a New Zealand based study, Battisti, Deakins and Roxas (2010) found that the perceived 

cost of innovation is considered the highest barrier to innovation by 15% of respondents, 

representing the third highest barrier in their study. 

Literature that considers finance as an actual constraint to the PIP focuses on funding sources. The 

sources can be divided into internal and external finance. External funding for innovation includes 

debt or investment from banks, angel investors, or venture capital.  The literature noted that the 

disadvantage SMEs faced related to the access of external finance at agreeable terms. Hewitt-

Dundas (2006) highlights reasons such as the fact SMEs are less likely to undertake formal technical, 

commercial and financial appraisals than larger firms and, therefore, will have less accurate 

predictions about the potential rate of return from innovations which is often a prerequisite for 

acquiring finance. In addition, Freel (2000) highlights information asymmetries and the scope for 

moral hazard which results in general credit rationing or market failure in the provision of finance.  

These shortcomings of SMEs compound the already difficult task of estimating the return on 

innovation investments, given technological and market unknowns. While business angels or 

venture capitalists are aware of these types of complexities and are an important source of finance 

for small firms, even business angels may prefer to invest in larger firms with more developed 

managerial competencies (Hewitt-Dundas, 2006). Compounding this is the general availability for 

external finance. The recent economic crisis significantly reduced the available investment funds in 

New Zealand and worldwide. In New Zealand, Battisti et al. (2010) find that a lack of access to capital 
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was identified by 25% of their study as the highest barrier to innovation, which represented the 

highest overall barrier.  

An alternative to the potentially unfavourable external finance options is internal funding. 

Himmelberg and Petersen (1994) found a significant positive correlation between amount of R&D 

investment and internal finance in SMEs, and noted that capital market imperfections lead to a 

reliance on internal finance. Mateev and Anastasov (2010) show that companies using internal 

finance grow faster due to the cheaper cost of internal finance. Madrid-Guijarro, Garcia and Van 

Auken (2009) caution that this option alters the risks that the company may be willing to undertake, 

and result in pursuing relatively safe and potentially less innovative projects . The large upfront sunk 

cost required for more radical innovations is noted by Freel (2000) as being outside the scope of 

internal funding. Alternatively, Freel notes that it may be funded through high cost (occasionally 

excessive) short term loans.  Other implications of finance on the innovation process are discussed 

by Millward and Lewis (2005) who suggest that given internal financial constraints the OM tends to 

focus on the issues of time and cost above all other managerial or operational matters. Millward and 

Lewis discuss the effects of this as including the setting of unrealistic expectations, decision making 

being hijacked by short term considerations, activities such as iterations or evaluations of 

alternatives deemed unnecessary, quality compromises, key development stages such as market 

research omitted. Hernández-Espallardo and Delgado-Ballester (2009) highlight that under 

competition, when innovation is most required, liquidity is likely to be low. Guellec and Ioannidis 

(1997) note that in a poor or worsening financial position, where companies increase debt and 

reduce liquidity, innovative activity decreases or is stopped altogether, as was experienced during 

the recent economic downturn. Freel (2000) concludes succinctly that all concerns are directly or 

indirectly influenced by a shortage of capital. 

4.4.3.2.2 Time resource factors that affect the PIP in manufacturing SMEs 

Time is the baseline of the new product development process. It was introduced relative to the 

space, or contingency of the process in Section 3.4.3. The imperative of reducing the time taken in 

the process to gain a competitive advantage is presented succinctly by Bullinger and Warschat 

(2000) “Time is currently the most challenging parameter”. Most PIP literature and tools and 

techniques then have the implicit goal of improving the performance or efficiency of the process, to 

deliver the product and gain commercial advantage faster.  

 

The literature review found that time was as significant limitation of the PIP in SMEs. Brophey and 

Brown (2009) found that time was the main barrier to innovation, and that it was expressed in SMEs 
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by the day to day  business pressures precluding staff to spend time on the PIP projects. This time 

limitation based on a lack of resources to dedicate specifically to innovation is also noted by Lindman 

et al. (2008) and Woodcock et al. (2000).  Nicholas and Ledwith (2006) highlight that time is further 

limited by the unrealistic constraints placed on it by senior management.   In conclusion, time as well 

as finance, are constrained by the amount of spare resources that the firm has to expend on 

innovation above their daily operations. 

4.4.3.2.3 Productive resources factors that affect the PIP in manufacturing SMEs 

Productive resources refer to physical resources required within the PIP process to develop a 

tangible product, through such stages as prototyping and testing. SMEs have been characterised by 

limited resources, and thus the literature highlighted that SMEs are unlikely to have slack resources 

to dedicate to innovation (Hewitt-Dundas, 2006; Moreno & Casillas, 2007). SMEs have also been 

previous described as having efficient dynamic capabilities, or reconfiguring resources. SMEs may 

also find slack in alternative ways such as boot strapping, which is making do with existing resources, 

and bricolage (Ferneley & Bell, 2006), which collages required resources together when the most 

suitable resource is not available, and skunk works, which is the use of resources without 

managements permission.  

 

New Zealand has a term for the ability to improvise with less than adequate or non-specialised 

resources, ‘Number 8 wire’. Smale (2009) reviews this metaphor in relation to innovation in 

manufacturing companies in New Zealand. He notes that manufactured goods in New Zealand, as an 

isolated island in the South Pacific, were costs prohibitive due to transport cost, so colonists had to 

make do with those things they could make. Number 8 fencing wire was available for fencing but 

was often fashioned into different forms to improvise for other resources. Consequently over time, 

this mentality has been preserved as a metaphor for innovativeness. While this may be 

advantageous in finding slack in otherwise constrained resources, Smale notes that it also focuses 

attention on invention rather than commercialisation, and hence not innovation. The Number 8 wire 

mentality is discussed further in the culture section.  

 

4.3.3.2.4 Technology and R&D resource factors that affect the PIP in manufacturing SMEs 

Technology within the PIP relates to the unique element in a product that makes it innovative. 

Research and Development (R&D) refers to the activities around developing this unique element in 

products. The review highlighted literature focused on the management of both technology and 

R&D.  
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The review identified a wide range of ways to manage technology. The concept of Open Innovation, 

introduced in Section 3.4.5, suggested that new ideas or in this case, the technology does not need 

to originate from within the organisation but can be accepted by the organisation at any part of the 

PIP. The review highlighted the importance of a technology strategy to identify these potential 

external sources of technology. Bullinger, Bannert and Brunswicker (2007) suggest three key 

activities for identifying technology including, definition of a technology strategy, continuous 

technology forecasting and evaluation, and sourcing of technology. Keizer et al. (2002) highlight that 

a technology policy is essential to innovativeness and that the number of technology policy 

instruments used by the firm can be used as an indicator of innovativeness. Keizer et al. note further 

that technology is improved by the effective use of government technology subsidies, strong links 

with knowledge centres and that ensuring a percentage of turnover is invested in R&D. They find 

that if an SME does not have a technology policy, they are less able to utilise governmental 

technology programs or subsidy schemes. March-Chordà et al. (2002) investigated the source of 

technology in high and low-tech SMEs. They found that SMEs in high-tech sectors had more 

technology embodied in their products and were more confident in their ability to overcome the 

inherent uncertainties in technological development. Low technology industries were found to deal 

with the uncertainty of technological development by outsourcing technological development, 

especially to their suppliers.  

The review found a large amount of research that presented R&D as a key determinant of 

innovation. Becheikh et al. (2006) notes that apart from size, R&D has received the most attention in 

literature as a determinant of innovation. Keizer et al. (2002) note that there are contradictions in 

literature as to the relationship between R&D and innovation, some cite a direct positive 

relationship while others cite a more complex indirect relationship. Raymond and St-Pierre (2010) 

present a recent detailed analysis of the effect of R&D on innovation and distinguish between 

product and process R&D, and product and process innovation, and technological levels of SMEs. 

They find that the link between R&D spend and innovation is strongest in high-tech industries due to 

shorter product lifecycles and more educated staff. Conversely, they find a weaker link between 

R&D spend and innovation in low-tech industries. Based on the industry effects, they note a best 

practice cannot be determined without taking the contingencies of the industry into consideration. 

Stam and Wennberg (2009) present a similar study that reviews the effect of R&D on growth in both 

high and low-tech SMEs. They find that initial R&D in high-tech firms leads to increasing levels of 

inter-firm alliances, enable the exploitation of external knowledge, and stimulates new product 

development later in the firm’s life, but does not affect the firm’s growth. They note that R&D does 

not drive growth in new low-tech firms, and suggest that growth is rather driven mainly by the 
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growth ambitions of the founding entrepreneur. Stam and Wennberg find that SMEs under-invest in 

R&D and suggest this is due to their constrained resources. Nooteboom (1991) offers an alternative 

explanation, suggesting that SMEs do not necessarily under invest but rather do not record R&D 

spend distinct from other activities. They suggest identifying the proportion of staff involved in R&D 

is a better measure of R&D activity in SMEs than R&D investment.   

New Zealand companies have a low investment in product R&D relative to other OECD countries. 

Williams, Debski and White (2008) show that New Zealand firms spend on average .49% of turnover 

on R&D while the average in other OECD countries is 1.53%. Interestingly, however, they find more 

R&D activity at the organisational level than the OECD average, and that the cost of R&D in New 

Zealand is lower than the corresponding cost in more industrialised nations. The way that this R&D is 

transformed into innovations in New Zealand is reviewed by Shangqin (2008) who found a general 

direct positive effect of R&D on innovation. Battisti et al. (2010) find that protecting the intellectual 

property that is generated through the R&D is a key issue for New Zealand SMEs. 3% of the 

respondents in their study said that it was the highest barrier to innovation, representing the tenth 

top barrier to innovation in the study.  

4.4.3.2.4 Human resource factors that affect the PIP in manufacturing SMEs 

The human element of the organisational level relates to the cumulative effect of personnel on the 

PIP. The literature referred to this element as human resource management and evaluated the 

effects on innovation (Hewitt-Dundas, 2006). The review identified literature that dealt with the 

interconnected areas of knowledge and skills.   

The review highlighted the concept of a learning organisation and its effect on innovation. A learning 

organisation is one that accumulates and utilises knowledge that is advantageous in the PIP. The 

ability to accumulate learning is referred to as absorptive capacity (Lindman, et al., 2008) and the 

accumulated knowledge is referred to as knowledge assets (Delgado-Verde, et al., 2011), knowledge 

base (H. Bullinger, et al., 2007) or human capital (Branzei & Vertinsky, 2006). Jantunen (2005) finds 

that a larger knowledge base improves the acquisition of new knowledge, however, notes that the 

existing knowledge can act as a filter to potentially important new knowledge if it cannot be linked 

to the existing knowledge base. Bullinger et al. (2007) show that the capability to enhance the 

knowledge base and having a systematic knowledge management approach is conducive of 

innovation in SMEs. The literature found the knowledge base can be improved through the 

employment of new staff with qualifications (Shangqin, 2008), through the support of internal 

training programs (De Jong & Vermeulen, 2006) in both operational (Bolinao, 2009) and middle 

management skills (Laforet & Tann, 2008). The literature identified that SMEs suffer from a skills 
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shortage (McAdam, et al., 2010) and lacked structured organisational memory (Scozzi, et al., 2005) 

had a poor learning attitude due to their tradition of being insular and autonomous (Laforet & Tann, 

2008) and were sceptical towards formal training (McAdam, et al., 2010). Ledwith et al. (2006) 

showed that even existing knowledge of the PIP may be lost with growth of the firm. Corso, Martini, 

Paolucci and Pellegrini (2003) present information communication technology as a way to minimise 

the loss of knowledge in the PIP. A lack of skills and knowledge appears to be a limitation in New 

Zealand. Battisti et al. (2010) found 20% of the respondents to their study highlighted the lack of 

qualified staff as the biggest barrier to innovation, the second most important factor overall. 3% of 

respondents also noted the lack of ability to use new technology was the highest limitation to 

innovation, representing the eighth highest factor. 

4.4.3.3 Structural factors that affect the PIP in manufacturing SMEs 

Organisational structure relates to the allocation of tasks, methods of reporting, information sharing, 

coordination, control and interaction within the PIP. At an individual level, structure determines how 

individuals interact with the activities in the PIP (see Section 4.3.1), at a team level, structure 

determines how knowledge is shared through collaboration and communication (see Section 4.3.2). 

At the organisational level, the review found structural effects to be related to the dimensions of 

centralisation, formalisation and complexity. 

 

Structural centralisation relates to the spread of decision making in the PIP. Low levels of 

centralisation relate to high levels of autonomy.  Leenders, Van Engelen and Kratzer (2003) find that 

low centralisation in the PIP result in higher levels of creativity and innovation performance, and 

suggest this is due to individuals feeling more empowered as they are exposed to a wider range of 

information. High levels of centralisation relate to low levels of autonomy. Fiol (1994) finds that high 

centralisation, where individuals are removed from decision making, results in reduced levels of 

creativity and overall innovation performance. The appropriate level of centralisation may change 

throughout the PIP. While high centralisation is shown to reduce creativity and is, therefore, not 

appropriate for the front end of the process, Gebhardt (2005) finds that high centralisation improves 

integration, sets standards and improves control, and is therefore beneficial in the later stages of the 

innovation process.  

 

Formalisation relates to the level of adherence to the policies and procedures within the PIP. 

Formalisation, as centralisation, is found to positively impact the innovation process at different 

levels, at different stages of the process. Formal procedures that limit interaction and hinder 

creativity are not suitable at the front end but may be beneficial in the later stages of the process.  
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Bernstein and Singh (2006) refer to the particular balance of formalisation and centralisation across 

the innovation process as the level of firmness and flexibility. Tatikonda, Rosenthal et al (2000) find 

that successful PIPs find a balance between the level of firmness (formal processes) and flexibility 

(autonomy in project work).  

 

Structural complexity relates to the complexity of the environment in which the PIP operates. 

Dooley (2002) defines structural complexity as the amount of professionalism and differentiation in 

the organisation’s core processes and technologies, customers and markets, distribution networks, 

suppliers, or geographical locations. As with centralisation and formalisation, complexity is found to 

affect the PIP differently at different stages. Damanpour (1996) finds that complexity improves 

innovation performance at the front end of the process where it is associated with a diverse 

knowledge base and high role specialisation, as it increases the cross-fertilisation of ideas and 

improves creativity. During the formal product development process, Damanpour and Wischnevsky 

(2006)  find that complexity may lead to conflict and reduce innovation performance. 

4.4.3.4 Cultural factors that affect the PIP in manufacturing SMEs 

Culture refers to the shared value and assumptions that guide behaviour in the PIP (Çakar & Ertürk, 

2010). Organisational culture is widely recognised as a key influence on innovation (Ahmed, 1998), 

and the characteristics of an innovative culture has been described by many authors. The review 

found a wide range of literature in this area. The findings can be categorised into those discussing 

general typologies of culture and the effect on innovation, specific dimensions of innovative culture 

and general characteristics of an innovative culture. 

 

The review identified that the typology of culture presented by Quinn and Rohrbaugh (1983) is used 

to describe different innovation culture typologies. Their model is structured around two cultural 

axes, the horizontal axis represents the degree to which an organisation focuses inwards or 

outwards, the vertical axis represents the organisation’s structure between organic and mechanistic. 

Four typologies are described for each quadrant; Clan relates to internal orientation and flexibility; 

Adhocracy relates to external orientation and flexibility; Market relates to external orientation and 

stability; and Hierarchy relates to an internal orientation and stability. Several authors have 

attributed different innovation performance to each dimension. Herzog (2008) suggests that an 

Adhocracy typology is supportive of an innovative culture. Dasanayaka (2006) supports this claim 

and also shows that  Market typology supports innovative behaviour. Cameron, Quinn, Degraff, and 

Thakor (2006) note that all the cultural typologies can support innovation so long as the type of 

innovation required is matched to a suitable typology. In line with this, Pullen et al. (2009) suggest 
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that an Adhocracy cultural typology supports radical innovation, while a Hierarchy cultural typology 

supports incremental innovation. 

 

The review identified specific elements of culture that affect innovation. Çakar and Ertürk (2010) 

present four key elements including, power distance, uncertainty avoidance, individualism 

/collectivism, and masculinity/femininity. Power distance relates to the degree that employees feel 

comfortable communicating across the managerial levels. High power distance reflects a reliance on 

management to make decisions while low power distance may see employees involved in the 

decision making process. Generally, they find that a lower power distance is advantageous for 

innovation. They note that a high power distance relates to a centralised hierarchical authority, 

autocratic leadership and a bureaucracy that all reduce creativity. They find that in SMEs, power 

distance is negatively related to innovation capability. Uncertainty avoidance refers to the degree to 

which employees want to avoid ambiguity and uncertainty, in favour of clear goals and guidelines. 

They find that in SMEs uncertainty avoidance is negatively related to innovation capability. They 

note that the more employees avoid uncertainty the more they participate in the decisions affecting 

their tasks. However, they note that employees find formal rules and job descriptions as threats for 

creativity and innovativeness. Individualism/collectivism refers to the degree that employees wish to 

be treated as unique individuals rather than members of a group. They find that in SMEs a sense of 

collectivism increases innovation capability because individuals perceive that they are valued, and 

participated in specific decisions. Masculinity/femininity refers to the degree to which people feel 

they should be results-orientated and emotionally insensitive, or more emotionally sensitive and less 

results focused. The research found that SMEs, and particularly in family owned enterprises, 

managers are concerned with the personal lives of their employees. They find that employees in this 

setting become more positive to manager’s decisions, especially regarding innovation and are more 

likely to take part in the innovation process. Generally, Çakar and Ertürk note that supportive, 

participative, vision-setting, democratic, and collaborative management styles are effective for 

encouraging innovation. They specifically highlight the importance of empowerment, as it makes 

people feel autonomous, have power in the decision making process, feel less constrained by rules. 

They suggest the key attributes of empowerment include open communication, information sharing, 

participation in the decision making process, shared vision and having a common direction. Brunetto 

and Farr-Wharton (2007) add that empowerment results include mutual trust and collaboration 

which are important factors for innovation in SMEs. Gudmundson, Tower and Hartman (2003) find a 

strong, positive relationship between participative innovation culture (that builds empowerment) 

and innovation culture in SMEs.  
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The review also highlighted authors that highlight specific cultural characteristics that result in 

innovation barriers or enablers. Martins and Terblanche (2003) highlight that a culture that 

encourages innovative ways of representing problems and finding solutions is more innovative.  

Woodman, Sawyer and Griffin (1993) find that a culture that promotes creativity and risk taking as 

both desirable and normal is more successful at innovation. Similarly, Herzog (2008) suggests 

innovation is supported in a culture that encourages experimentation, tolerates mistakes and fosters 

learning from failure. On the other hand, Brophey and Brown (2009) highlight barriers such as a well 

known preference for the status quo, and a hostile reception for ideas within the organisation. 

March-Chordà et al. (2002) highlight that a fear of failure due to previous attempts by other firms 

and a high perceived failure rate of innovation creates a barrier to innovation. A blame culture is 

noted by Scozzi et al.(2005) and  Millward and Lewis (2005) as contributing to a poor innovation 

performance, and that it is generally related to a culture that fails to understand the importance of 

product design. Woodcock et al. (2000) suggest that the biggest cultural barrier to innovation is 

simply a lack of determination to drive innovation, which they suggest may be due to a misplaced 

confidence in their performance resulting from an insular culture. This lack of determination is noted 

in New Zealand by Battisti et al. (2010) who found that 8% of respondents said they didn’t need to 

innovate based on previous innovations. This represents the fifth highest barrier out of ten in their 

study. Smale (2009) highlights other cultural limitations to innovation in New Zealand SMEs 

including; satisficing (as discussed in Section 4.3.1); the tendency to ‘think for our customers’, 

referring to the national culture of ‘she’ll be right’, which can be seen as inflexible; self reliance; Tall 

Poppy Syndrome, referring to the reluctance to acknowledge success, and give and receive 

feedback; and under-valuing intellectual assets, referring to the tendency not to appreciate the true 

value of our inventiveness. 

4.4.3.5 Orientation factors that affect the PIP in manufacturing SMEs 

Organisational orientation refers to the way that the organisation interacts with its environment. 

The review found a range of literature that discussed the benefits of having a market orientation. 

This concept of market orientation is introduced and then the theme of alliances and collaboration 

are discussed in relation to the PIP. 

A market orientation is the opposite perspective to the resources based view (see Section 4.3.3.2). 

Also referred to as the strategic choice view, it is defined by Becherer, Halstead and Haynes (2001) 

as a culture in which an organisation strives to create superior value for their customers (and 

superior performance for the business) by focusing on customer needs and long–term profitability. 

Thus, the SME looks to the market to identify opportunities and then develops capabilities to 
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address the opportunity, as opposed to identifying opportunities based on existing capabilities, as in 

the resource based view. Narver, Slater and Maclachlan (2004) suggest that a proactive market 

orientation leads to deeper understanding of the market, greater insights and hence more 

innovative solutions. Baker and Sinkula (2007) further this by suggesting that a strong market 

orientation creates a balance between incremental and radical innovation by shifting the 

organisations innovation output towards more radical innovations. O'Dwyer and Ledwith (2009) 

highlights that a market orientation is critical for SMEs. Similarly McIntyre (2009) supports the 

importance of customer integration in the PIP in his study of New Zealand SMEs. 

A close relationship with the market was also found to have disadvantages for the PIP. While close 

relationships enable SMEs to react quickly to changes in the market (Laforet & Tann, 2008), it also 

makes them susceptible to specific market characteristics, market fluctuations and changes. 

Lindman et al. (2008) note that a relationship with customers that is too close can limit inspiration 

and the opportunities for innovation. Other characteristics of a market that have an influence on 

innovation include;  a conservative attitude of the market (March-Chordà, et al., 2002), the markets 

propensity for the status quo (Nicholas & Ledwith, 2006), and market turbulence (Madrid-Guijarro, 

et al., 2009).  

The relationship between the firm and the environment is also referred to as network ties or 

alliances. Ahuja, Arndt, Begelow and Epstein (2000) find that firms that develop open alliances 

within their network improve their innovation performance in proportion to the number of alliances. 

These alliances are referred to as network ties in the literature and are categorised as either strong 

or weak. Strong ties are characterised by a mutual trust that supports reciprocity and typically 

develops over a long history of interaction. Strong ties provide high quality ideas within an 

environment of trust that can manage the risks associated with collaboration. Weak ties, on the 

other hand, are found to deliver novel and diverse ideas and opportunities. Rowley, Behrens and 

Krackhardt (2000) suggest that weak ties are valid in uncertain environments where organisations 

need to be highly explorative, while strong ties are more valid in competitive environments where 

organisations can form partnerships to exploit opportunities. Capaldo (2007) suggests that an 

organisation should maintain a balance of weak and strong ties to improve innovation performance.  

In conclusion, the organisational level of innovation includes a wide range of factors under the 

dimensions of functional, resources and strategic choice. A number of these factors have complex 

impact on the PIP. While they may be beneficial at some levels, they become a limitation at lower or 

higher levels. The literature review is summarised in Table 13 below based on the process described 

in Section 4.2. It categorises the factors discussed into some 45 impacts on the PIP. 
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Table 13 Organisational level factors that impact on the PIP 

Level Dimension Factor Element Impact 

Organisation Functional 
factors 

Age  +/- 

Size  +/- 

Resource Financial  +/- 

Time  + 

Productive  +/- 

Technology  + 

R&D  + 

Human Qualifications + 

Internal training + 

Absorptive capacity +/- 

Knowledge assets +/- 

Resource 
characteristics 

Attribute Valuable + 

Rare + 

Imperfectly imitable + 

Un-substitutable + 

Innovative + 

Slack  Slack +/- 

Dynamic 
capability 

Resource acquisition  + 

Resource reconfiguration + 

Learning and Sense-making + 

Strategic aligning + 

Structure 
 

Structure Complexity +/- 

Formalisation +/- 

Centralisation +/- 

Flexibility Rigor/firmness +/- 

Rigidity/flexibility +/- 

Culture Typology Clan +/- 

Adhocracy +/- 

Market +/- 

Hierarchy +/- 

Norms and 
values 

Experimentation + 

Tolerance for mistakes + 

Embracing change + 

Dimensions Power distance - 

Uncertainty avoidance - 

Collectivism + 

Femininity + 

External 
orientation 

Boundary 
openness 

Open +/- 

Closed - 

Agility Strategy + 

Process + 

People + 

Linkages + 

Network 
ties 

Weak +/- 

Strong +/- 
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4.5 The nature of the product innovation process in manufacturing SMEs 

This chapter set out to achieve Objective 2 of this thesis by developing a theoretical foundation of 

the product innovation process in manufacturing SMEs. The sections above have introduced the 

contextual factors that affect the product innovation process. This section will discuss the effect of 

these factors on the product innovation process. This section will utilise the abstract model of the 

SPIP, developed in the previous chapter, to present the effects.  

The nature of the PIP in SMEs is widely recognised as different from the nature of product 

innovation in larger organisations. The review highlighted that a key difference is the lack of 

formality (see for example (De Toni & Nassimbeni, 2003)). This lack of formality has been linked to a 

lack of process control (Scozzi, et al., 2005), a lack of formal procedures (Woodcock, et al., 2000) and 

a lack of a documented process (De Jong & Vermeulen, 2006) or a documentation process (Akgün, et 

al., 2004), or the neglect of existing procedures (Scozzi, et al., 2005). The potential reasons for this 

may be found in the factors identified in the section above. Having a less formal process is widely 

held as a benefit, as it enables the SME to be more flexible and dynamic, allowing the process to 

adapt to unique situations and develop quickly (Laforet & Tann, 2008). A lack of formality in SMEs is, 

however, not considered beneficial by all authors, for example, Bullinger et al. (2007) suggest that 

innovation performance will improve as formality increases in SMEs.   

The SPIP was found to reflect the specific SME PIPs presented in the literature. The review found 

that authors either compared SMEs against the formal processes developed for large organisations, 

or developed more flexible processes that reflected the informality of the process in SMEs. A key 

difference between these approaches is the number of stages in the process. Two authors that 

present a process deduced from practice in SMEs is that by Scozzi et al. (2005) and Atherton and 

Hannon (2000). Scozzi et al. present a model of an SME divided into three sections namely, Planning, 

Development and Learning. Similarly, Atherton and Hannon present a model including three stages 

but with a slightly different focus, namely, Building blocks of innovation, Developing innovative 

responses, and Commercialising the solution. Authors that compare SMEs against processes 

developed for larger organisations include Huang, Soutar and Brown (2001) who use a 13 step 

process to review Australian SMEs. The author finds that the nature of the SPIP reflects the nature of 

the PIP in the SME specific literature. The processes introduced above are represented against the 

SPIP in Table 14 below. It highlights the fact that SPIP and other SME specific PIP processes cover a 

similar range of activities, just at different levels of resolution.  
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Table 14 The SPIP compared to other SME PIP models 

SME PIP model  Visual comparison of the stages of the model 

The abstract 
model of the SPIP 

 
SME innovation 
process 
framework 
(Atherton & 
Hannon, 2000) 

 

 

SME new product 
development 
process 
(Huang, et al., 
2002) 

 

 
SME innovation 
process 
(Scozzi, et al., 
2005) 

 

 

 

The review revealed a range of studies that sought to identify the net impact of factors across the 

stages of the PIP. A recent study by Owens (2007) surveys British SMEs and asked them to indicate 

which step, out of a ten stage process, they find difficult. The results are related to the stages of the 

SPIP in Table 15 below. The comparison highlights that the front end activities the most problematic. 

This is supported by Pullen et al. (2009) who note Marketing and R&D activities are the most 

challenging for SMEs. Likewise, De Jong and Vermeulen (2006) show that 43% of their study 

indicated market research was the hardest activity. Marcati et al. (2008) note specific difficulties 

experienced with the pre-development activities. Akgün et al. (2004) note that SMEs have issues 

with project visioning, and Shiu and Walker (2007) investigate seven elements that affect this 

visioning. Baier (2008) presents a study of the front end of New Zealand SMEs and confirmed that 

they indeed found the front end activities difficult.  
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Table 15 Difficulties experienced by manufacturing SMEs in each stage of the SPIP 

Details Visual comparison 

The 
abstract 
model of 
the SPIP 

                        

Graph of 
the most 
difficult to 
accomplish 
NPD 
activities in 
manufacturi
ng SMEs. 
Adapted 
from 
Owens 
(2007) 

 

 

Other studies focus on stages of the PIP that SMEs are proficient in. A relevant study to this research 

is presented by Huang, Soutar and Brown (2002). They present a study on the PIP process in 

Australian SMEs against the NPD process suggested by Cooper (1993) (as shown in Table 14). The 

study highlights that the most frequently undertaken activities were product development, 

preliminary production analysis, in-house product testing, and preliminary technical analysis, all of 

which are production or technology related. The least frequently undertaken activities came from 

the later stages of the PIP and tended to be marketing related activities. The study also highlights 

new product planning was positively associated with the quality with which PIP activities are 

executed. They also note that the existence of a new product strategy has a positive impact on the 

quality of PIP activities. 

The review also revealed literature focusing on the management of the PIP process. This literature 

could be divided into that focused on the planning and that dealing with execution. The importance 

of the planning stages is highlighted by most authors (see for example Moultrie et al. (2007), Huang 
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et al. (2002) and Bullinger et al. (2007)). The particular importance of strategy and management of 

the innovation process was highlighted in the previous chapter and explicitly represented in the 

SPIP. The importance of linking product innovation strategy to organisational strategy is also 

highlighted in the SME literature (see for example Hadjimanolis and Dickson (2000) and Laforet and 

Tann (2008)). Bullinger et al. (2007) outline three requirements of a successful innovation strategy in 

SMEs, namely; having a vision for innovation, having a roadmap in place, having innovation goals 

clearly identified and communicated. Keizer et al. (2002) extend the planning stage into the process 

stage noting the importance of, explicit strategies to increase and stimulate internal creativity and 

risk taking behaviour, sound day-to-day and strategic business-management practices, strategies to 

implement state-of-the-art production technology and automation. Scozzi et al. (2005), however, 

note that SMEs tend not to have a strategy plan or a strategic vision. Other managerial requirements 

of the process are noted, Moultrie et al. (2007), for instance, highlight product strategy and project 

selection. Generally, most authors note the requirement for management involvement and support 

(see for example Akgün et al. (2004) and De Jong and Vermeulen (2006)). 

4.6 Chapter Summary  

This chapter presents a theoretical foundation of the product innovation process in manufacturing 

SMEs in New Zealand, thus achieving Objective 2. The chapter presented the factors that influence 

the SPIP at three levels, individual, team and organisational. A table of factors and impacts on the 

PIP is presented at each level. The affect these collective factors have on the product innovation 

process was then discussed against the SPIP. As this thesis is focused on supporting the PIP at the 

particular manufacturing SME, ALtd, the following chapter will assess it based on the factors 

identified in this, and previous chapters. 
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5.0 Diagnosing the Problem with the 

Product Innovation Process at ALtd 

5.1 Chapter Overview 

This chapter presents the diagnosis of the problems within the PIP at ALtd. The previous chapters 

have presented a detailed theoretical foundation of the scope (product innovation process) and 

context (manufacturing SMEs) of the research. This chapter will utilise this foundation to develop a 

diagnosis framework in line with Objective 3. The chapter will then apply this diagnosis framework to 

ALtd in line with Objective 4 and identify the issues that prevent them from developing successful 

new proprietary products.   

5.2 Introduction  

Before the specific problem with ALtd’s product innovation process is diagnosed, it is necessary to 

introduce ALtd more generally. This section will introduce ALtd’s general business profile, its general 

challenges and its specific product innovation history. These elements are introduced as they were in 

2007, when the case study began.  

ALtd is a leading New Zealand plastic injection moulding manufacturer. Founded by the current OM 

in the 1970’s it has grown to 110 staff with a turnover of approximately NZD 20 M. This turnover is 

generated through three business divisions each managed by a Business Development Manager 

(BDM). The custom product development division offers full in-house plastic component design, 

tooling and manufacturing. This division represented about 70% of the total company turnover, with 

one key client contributing about 50% of the turnover in the division. The Medical division produced 

a range of generic medical devices which represented less than 1% of total company turnover. The 

Meat division produced a range of proprietary products used in abattoirs around the world, and 

accounted for approximately 30% of the total company turnover. The OM owned most of the shares 

and made all principal decisions and so ALtd is considered an SME based on the definition in Section 

1.4.2.1. As ALtd operates primarily in the plastic injection moulding industry, it is considered as a low 

technology manufacturer based on the definition in Section 1.4.2.2. 

Although prosperous, ALtd was not without significant threats and weaknesses to its business. The 

major threats identified by the top management in 2007 included increasing competition from low 
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cost centres for tooling and manufacturing, local competition from cheaper design teams, meat 

hygiene products nearing obsolescence, difficulty in developing new medical products, and a high 

reliance on one key supplier for contract moulding (ALtd, 2007). In response, top management had 

developed the goal of increasing the level of turnover from proprietary products from the current 

30% to 50% (see Section 1.2).  

The successful proprietary meat hygiene products were originally developed by the OM in the 

1970’s. Additional products had been added to the range but had not been as commercially 

successful as the original products. The proprietary medical product range was acquired in the early 

2000’s and contained a range of generic products. Attempts to extend the range with unique 

proprietary medical products had been unsuccessful. ALtd had also investigated developing products 

in a range of other markets including marine and aquaculture, again, without commercial success. 

Critically, no new products had been commercially successful since the last meat hygiene product 

was developed some 10 years prior. However, ALtd had successfully developed countless products 

for clients, some becoming as ubiquitous as the EFTPOS terminals used in most retail stores in New 

Zealand. The rest of this chapter will diagnose the reason why ALtd had difficulty developing new 

proprietary products.   

5.3 Approach to the diagnosis 

A longitudinal case study was identified as an appropriate methodology to address Objective 3 and 4 

(see Section 2.4.3.1). Section 2.4.3.1 highlighted that case study research should combine 

quantitative evidence on the barriers to the PIP with the qualitative data of the case study. 

Quantitative evidence on the nature of the PIP was discussed in Chapter 3. Quantitative evidence on 

the barriers to the PIP in SMEs was discussed, and then synthesised into a series of tables in Chapter 

4. Qualitative evidence from the case study can then be analysed against this quantitative evidence. 

The particular approach to this diagnosis is discussed below. The structure of a diagnosis framework 

is presented, and the way the data was gathered is presented.  

5.3.1 Diagnosis framework 

Objective 3 of the research requires the selection or development of a framework to diagnose the 

issues with the PIP at ALtd. This section shows that such a framework was not available in the 

existing literature. The section then presents the development of a unique diagnosis framework. 

It was identified that there is no one universal model for innovation that could explain the 

innovation performance of a particular company (see Section 3.2). There is then, no one model that 



88 
 

could be used to diagnose the problems with innovation in a particular company. An alternative 

approach to using one model is to use multiple models in a multiple step diagnosis. This approach 

could utilise the most appropriate model at each step of diagnosis. For example, Chiesa, Coughlan, 

and Voss (1996) developed a two step innovation audit that included an initial simple maturity-grid 

'scorecard' followed by a more detailed 'self-evaluation'. The self-evaluation step explored the cause 

of the issues that were raised in the first step. Panizzolo, Biazzo and Garengo (2007) support the use 

of a progressive approach and reviewed the methods available for analysing innovation at a high and 

low resolution. They found that maturity models are suitable for investigating the proficiency of a 

process at a low level of resolution, while to investigate causality, they advocate self assessment 

methods that systematically investigate cause and effect relationships.  

A two step diagnosis framework was developed for the diagnosis of ALtd. The first step utilises a low 

resolution maturity model to identify the least mature stage of the SPIP. The least mature stage is 

acknowledged to contain an issue that limits the rest of the SPIP. The second step uses a high 

resolution cause and effect analysis to investigate the reasons for the low maturity. The following 

two sections detail the specific methods used in the two step diagnosis framework.  

5.3.1.1 Analysis of the relative maturity of the stages of the SPIP 

The first step of the diagnosis framework sets out to analyse the relative maturity of the stages of 

the SPIP. This section presents the maturity model that will be used to analyse the maturity of the 

SPIP at ALtd. Maturity models, and more specifically Capability Maturity Models (CMMs) have 

become popular recently for assessing innovation performance (Fraser, Moultrie, & Gregory, 2002). 

While popular, existing CMMs may not be applicable for use in this research. For instance, the 

integrated product development CMM proposed by Dooley, Subra and Anderson (2001) was never 

released, apparently due to being too complex for practical use (Moultrie, et al., 2007). The best 

practice framework developed by Kahn, Barczak and Moss (2006) (see Section 3.4.1) appears to be a 

suitable CMM to analyse product innovation, however, it was developed in the context of large 

companies. To address this, Nicholas and Ledwith (2006) customise the model to suit SMEs, but find 

the implementation in SMEs difficult. A further attempt to apply a derivative of Kahn’s CMM to 

assess NPD in new Zealand SMEs is presented by Gawith, Grigg, Shekar and Anderson (2007). They 

experienced difficulties in implementing the CMM, and noted particular issues with complexity and 

terminology. Metikurke (2010) recently aimed to overcome these issues of complexity and 

terminology by customising Kahn’s model for New Zealand SMEs, however, it has not yet been  

developed into a CMM. Other authors have attempted to create a CMM specifically for analysing 

product innovation in the SME context. For instance, Moultrie et al. (2007) developed a design audit 
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tool suitable for SME managers to improve design decisions. Fraser et al. (2002) note that due to the 

vast range of perspectives on product innovation there is a tendency to develop a unique CMM 

framework for each specific situation, and this in turn has led to a framework quagmire.  

This research will analyse the levels of maturity of the different stages of the SPIP without creating a 

unique CMM. It will use the principles of maturity analysis without developing a complete CMM. The 

development of a unique CMM is an involved process and makes tradeoffs between detail for 

usability, and generalisability for contextualisation (Fraser, et al., 2002). By not developing a unique 

CMM, this research avoids making these tradeoffs. The sole objective of this step is to highlight the 

relative levels of maturity across the stages of the SPIP. This low resolution approach is supported by 

Fraser et al. (2002) who note that CMMs should not be used as an absolute measure of 

performance, but rather to highlight gaps which can be investigated further. A framework to guide 

this maturity analysis is, however, required. The way that the maturity approach is utilised is 

outlined below. 

 

To highlight the relative maturity between the stages of the SPIP, a set of maturity levels must be 

established. Maturity is defined by Dooley et al. (2001) as the degree to which a process is 

institutionalised and effective. A wide range of different maturity levels have described in CMMs. 

Based on a recent analysis of the different terminology and levels of CMMs by Maier, Moultrie, and 

Clarkson (2009), the levels used by Moultrie et al. (2007) in their design audit tool for SMEs were 

selected as they related most closely to the SPIP and the context of manufacturing SMEs in New 

Zealand.  Moultrie et al. (2007) describe four levels including ad-hoc, partial, formal and embedded. 

The description of each of these levels is based on the performance of five factors including the 

benefits perceived, the people involved, timing, degree of formalisation, and the level of expertise. 

The levels of maturity as described by Moultrie et al. (2007) are presented below: 

 

1. Ad-hoc: describes a situation where no formal process exists but where results may be 

achieved through informal and sporadic activities. The implications of an ad-hoc level of 

maturity include resource conflicts, inconsistency and the use of guess work or the 

requirement of individual heroics. The outcome is often time and cost overruns. 

 

2. Partial: describes an organisation where a process exists but it is used inconsistently. The 

implications of a partial level of maturity include a lack of respect for the process, the 

process being perceived as a burden, and a propensity for the process to become, or 

perceived to become, bureaucratic.  
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3. Formal: describes an organisation where a process is used and understood. The implications 

of a formal level of maturity are that the roles and responsibilities are clearly outlined and 

understood, bureaucracy is minimised, and decision making is effectively supported. The 

outcome is a process that supports consistent new product innovations.  

 

4. Embedded: describes a process that is continuously improved as it is ingrained and 

understood by all. The implications of an embedded level of maturity include the use of 

metrics to analyse the performance of new products and projects and effective process 

reviews.  

 

To implement this first step, the maturity of each of the six stages of the SPIP can be assessed 

against the levels above. The outcome will be an indication of the relative maturity between the 

stages of the SPIP. This will highlight the strengths (the more mature stages of the SPIP) and, more 

importantly, identify the weaknesses (the less mature stages of the SPIP). The cause of the relatively 

low maturity in a particular stage may then be investigated in the second step of the diagnosis 

framework. This second step is discussed below.   

5.3.1.2 Analysis of the cause of the immature stages of the SPIP.  

The second step of the diagnosis framework sets out to identify the cause of the immaturity of the 

least mature stage of the SPIP. The cause of the immaturity can be investigated through a multi-level 

analysis. Establishing causality requires an in-depth knowledge of the context and an awareness of 

the interrelationships between contingent factors (Panizzolo, Biazzo, & Garengo, 2010). Panizzolo et 

al. note that this can be achieved by using a model that traces the connection between the 

effectiveness, symptom and problems, when applied by an experienced person. The previous 

chapter presented the contingent factors that affect innovation in SMEs at the individual, team and 

organisational level. The effect of these factors on the performance of the PIP was indicated as 

either an enhancer (+), barrier (-) or a complex relationship (+/-). The resultant Tables 11, 12 and 13 

will be utilised to structure this step of the diagnosis framework. Here, the concept of performance 

will be replaced with the concept of maturity.  

To implement the second step, the least mature stage of the SPIP identified in the first step will be 

assessed against the three tables. Data gathered during the case study will be used to assess the 

existence and influence of each element in the tables. The outcome will be the identification of a 

range of elements and factors that have a large influence on the product innovation process at ALtd. 
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This step, as in the previous one, requires quality qualitative data. The section below will introduce 

how this data was gathered. 

5.3.2 Data gathering  

To implement the diagnosis framework above at ALtd, data was gathered from the case study at 

ALtd (see Section 2.4.3.1). This data was then assessed against the two steps of the diagnosis 

framework. This section presents the way the author observed the product innovation process at 

ALtd and the way data was gathered and recorded. 

To gather the data the author was embedded into ALtd for the period of a year. The author was 

assigned to the design department and worked within the design team on both custom and 

proprietary projects. Data gathering was primarily achieved through observation. The data was 

recorded a number of ways which are presented below: 

 A personal research journal was kept that collected observational insights related to the 

research.  

 A record of personal communication was maintained. 

 A database of ALtd’s meeting minutes and internal reports was compiled.  

 Secondary research was also utilised which included a number of historic consultants 

reports. 

 Quantitative data was also collected from ALtd’s enterprise planning and accounting 

systems.   

The effectiveness of analytic methods, such as those in the diagnosis framework, is noted by 

Panizzolo et al. (2007) as being strongly influenced by the experience of the person conducting the 

analysis. The author being experienced in the literature and the particular case is suitably qualified 

to conduct the analysis. In addition, the author’s experience was complemented by his supervisors 

experience and the collective experience of the wider research team. For instance, the raw collected 

data was synthesised through weekly discussions with the author’s academic supervisor. Findings 

and insights from these discussions were then presented and discussed at weekly meetings of the 

INNOVATIONZ research team. This data was then analysed against the diagnosis framework. The 

way that the data was analysed is presented in the following sections. 

5.4 Diagnosis of the PIP at ALtd 

The diagnosis framework was used to analyse ALtd in two steps as presented above. The first step 

highlights one stage of ALtd’s SPIP that is relatively immature. The second step then highlights a 
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range of issues that may contribute to this immaturity. The way that the data was analysed in the 

two steps, the key findings, and the summary of each step is detailed in the sections below.  

5.4.1 Maturity of the stages of the SPIP at ALtd 

The first step of the diagnosis analyses the maturity of each stage of the SPIP at ALtd. The maturity 

of each of the six stages of the SPIP will be analysed against the levels of maturity presented in 

Section 5.2.2.1 above. The particular level of maturity of each stage was deduced based on an 

analysis of all the case study data relating to that stage. The following sections will summarise the 

findings and present the relative level of maturity.   

5.4.1.1 Maturity of the Environment stage of the SPIP at ALtd 

The Environment stage refers to the processes through which an organisation gains an awareness of 

the external environment. This awareness enables competitive responses to changes in the market 

and identifies opportunities for developing new products. ALtd operated in several markets with 

proprietary products including Meat and Medical. Their custom design, tooling and manufacturing 

services operated in the manufacturing service industry. The custom products they developed were 

found in a broad range of markets. The processes that ALtd used to maintain an awareness of this 

broad environment is described below.  

 ALtd was well known in the local market environment: New clients for the custom product 

development division approached ALtd based on its reputation. ALtd was well established 

and highly regarded in the New Zealand market. The OM was well respected and maintained 

a large network of contacts. 

 International competitive environment was changing. ALtd’s competitive advantage of 

integrated design, tooling and manufacturing was being reduced by cheaper Asian 

manufacturing alternatives. ALtd was losing significant numbers of contracts to Asia. 

 Local competitive environment was changing. ALtd was also losing a number of contracts in 

the custom product development and manufacturing division to local competitors. It was 

suggested internally that ALtd had not moved with the market.  

 Understanding of the markets ALtd operated in was varied: The distributors of the Meat 

products were well established and the Meat BDM spent time talking to users, resulting in a 

close understanding of the market environment. The distributors of the Medical products 

were newly established and the Medical BDM did not maintain contact with users, resulting 

in a relatively poor understanding of the medical environment.  The client of any custom 

project was expected to provide all required information, thus ALtd had little understanding 

of the market around the custom products they developed.   
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 ALtd did not have dedicated resources to understanding the external environment: ALtd 

had no dedicated marketing or sales positions. The OM and the BDMs were charged with 

identifying market opportunities alongside their daily managerial responsibilities. Specific 

market research was either outsourced or conducted by the author; the most junior 

member of staff.  

The points above highlight the characteristics of the process of environmental awareness at ALtd. 

ALtd’s successful history had developed a sense of pride within the company, and an expectation 

that this would continue. While ALtd believed that it was superior to other local and international 

competition, it was becoming increasingly apparent that it was not. ALtd integrated 

design/tooling/manufacture process was once distinctive and had earned them a reputation yet this 

had led to complacency when the market no longer required them to be integrated. ALtd’s history as 

a custom manufacturer and use of distributors for proprietary product had divorced them from 

contact with the end users of their products and reduced their ability to conduct effective market 

research.  In conclusion, these characteristics correlate to a partial level of maturity. While formal 

processes existed to gather market information in both proprietary and custom divisions they were 

not utilised effectively.  

5.4.1.2 Maturity of the Strategy stage of the SPIP at ALtd 

The Strategy stage refers to how the innovation and business strategy are aligned (see Section 

3.4.4). ALtd’s strategy can be assessed in terms of the formal process and the informal processes 

that influenced the strategy. Both these processes are discussed below. 

 A formal strategy planning process was undertaken biannually: A series of meetings 

between the OM and the BDMs developed a strategic planning document. This strategy 

document was broken down into major areas of the business. The key goal under 

Proprietary product marketing & Development section was to bring proprietary products 

back to 50% of total sales. The responsibility for this was placed on the BDMs.  

 The formal strategy did not reflect the day to day business decisions: The tasks set out by 

the document were rarely achieved in full. The process noted above was seen as a 

structured rehash of previous goals. Indeed, the major goals and a majority of the key tasks 

had remained consistent in the strategy document over the previous three years. It was 

believed that the process was simply enacted to maintain their ISO 9001 certification. 

 The vision statement was also understood as not reflecting the vision of the OM: The 

vision statement in the strategy document was vague. The BDMs complained that they could 
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not direct their departments based on this vague statement. One BDM noted that after ten 

years of working at ALtd he did not understand what the OM’s vision for the company was.   

The points above highlight the characteristics of the strategy process at ALtd. It is evident that while 

a formal strategic planning process existed, the real strategy direction of ALtd was determined by 

the OM, and this was not represented in the strategic plan. It was evident that the BDMs did not 

have a clear idea of the strategy of the company and felt unable to direct their departments 

accordingly. In the absence of a central strategy, each BDM developed their individual strategies in 

an ad-hoc approach.  In conclusion, while a formal process exists it appears to be an official guise for 

an ad-hoc approach.  The strategy level is therefore described as having an ad-hoc level of maturity. 

5.4.1.3 Maturity of the Front end of innovation stage of the SPIP at ALtd 

The Front end of innovation (FEI) is the pre-development phase of the new product development 

process. It includes the activities of opportunity identification, opportunity analysis, idea genesis, 

idea selection, and concept and technology development (see Section 3.4.4). The section below 

summarises each of these activities at ALtd and deduces an overall maturity for the stage.  

 Opportunity identification was not restricted to ALtd’s existing areas of business: new 

product ideas were related to a wide range of technologies and industries including but not 

limited to the meat and medical and plastic industries. During the case study a range of ideas 

involving different technologies in different markets were investigated. ALtd did not appear 

to be committed to any one industry or have any one core area of research from which to 

develop products. 

 The OM was the key provider of new product ideas: New product ideas were developed 

and presented in different ways at ALtd. The OM often suggested new ideas to the design 

team. These appeared to be based on his personal experience. The BDMs were also 

expected to identify new ideas in their respective markets. Even so, there was a distinct lack 

of ideas produced through this channel.  

 There were multiple criteria for assessing new ideas: Key people in the organisation 

developed their own criteria for assessing new ideas. While an official assessment criteria 

existed, it did not align with the criteria held by key individuals, and was not utilised. 

 The OM ideas were given preferential treatment: Ideas presented by the OM were often 

driven through the FEI by the OM personally. However, ideas presented by other staff 

required a more detailed business case before being pursued. 
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The points above highlight the characteristics of the FEI at ALtd. It is evident that while staff at ALtd 

had opportunities to develop, criteria to assess, and capabilities to generate ideas, the main source 

of new ideas that were pursued were those of the OM. The characteristics of the front end of 

innovation at ALtd correlate to an ad-hoc level of maturity. The process relied on the heroics of the 

OM. The OM had developed the popular meat range of products previously, so he had the 

confidence that he could do it again, he had the personal command of the resources. Other staff did 

not have sufficient motivation to present ideas over and above those required for their job 

description.  

5.4.1.4 Maturity of the Product innovation process stage of the SPIP at ALtd 

The product development process refers to the formal process through which a concept is 

developed into a finished design. ALtd was a professional contract product development consultancy 

and thus had a highly developed process. The author identified three key perspectives of the central 

product development process, that of the OM, that of the Project Controller and that of the Design 

BDM. The following summary outlines how these contributed to the maturity of the product 

development process stage.  

 The product development division had a highly developed product development process: 

The Design BDM managed this process and had an explicitly detailed process that spanned 

from the initial contact with the client to the delivery of the tool sample to the client. The 

Design BDM suggested there was no difference between managing a proprietary or a 

custom project through the process. He noted however, that as the process did not contain 

a front end, a proprietary product could never be developed through the process. 

 The Project Controller managed the progress of projects between design, tooling and 

production: He used a thirteen stage-gate like process. He recorded information against a 

comprehensive document containing relevant questions at each stage. The process was 

never used in any meetings and subsequently fell into disuse when the Project Controller left 

ALtd.  

 The OM considered the integrated design/tooling/moulding process as the product 

development process: He had constantly developed the capabilities of this process since the 

company was founded. It was particularly effective for developing plastic components like 

the existing range of Meat and Medical proprietary products.   

 

The characteristics discussed above indicate the product development process was at an embedded 

level of maturity. The process consistently delivered custom products to a high standard. While 
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there were several perspectives of what the product development process was at ALtd, these had 

the result of critically reviewing the project management, ensuring a quality outcome. 

5.4.1.5 Maturity of the Product stage of the SPIP at ALtd 

The Product stage refers to the process of producing the final product design from the NPD stage. 

The following discussion focuses on how production was integrated into the product development 

process at ALtd.  

 ALtd maintained high quality manufacturing capabilities: As such, ALtd had rigorous 

process controls to ensure that output was maintained at a consistently high level. ALtd had 

a reputation of being able to successfully mould complex components. The case study 

revealed that this ability was due to a high level of expertise across the design, tooling and 

production process, skilled individuals in the production, and most importantly the 

knowledge of the OM. The OM was constantly consulted about moulding conditions and 

parameters suitable for a particular product; he would make significant improvements in a 

tool review meeting and would make suggestions in design to mitigate problems that he 

foresaw in production.  

 ALtd’s manufacturing capabilities were limited to injection moulding: Processes such as 

blow moulding or extended processes such as gas assist were not available. A consequence 

of this was that ideas were selected and solved from an injection moulding perspective. The 

implication of this was that while ALtd was a leading player in the local market it was not 

leading at an international level.  ALtd was a successful generalist in the New Zealand 

market.   

The characteristics discussed above indicate that the production stage was at an embedded level of 

maturity. This is particularly apparent relative to other injection moulding manufacturers in New 

Zealand, however, some international organisations exceeded ALtd’s capabilities.   

5.4.1.6 Maturity of the Commercialisation stage of the SPIP at ALtd 

The Commercialisation stage is concerned with delivering the innovation to the end user. This stage 

includes a wide range of activities including sales, branding and marketing. This section will highlight 

the way that previous innovations had been introduced to the market at ALtd.  

 Internal sales skills were limited at ALtd: Apart from the Medical and Meat BDM the only 

other two people who were in a position to sell were the OM and the Design BDM. Both the 

Design BDM and OM had noted that they did not enjoy sales.  
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 Marketing of ALtd’s products and services was underdeveloped: The Design BDM proposed 

the employment of a dedicated marketing person to assess new markets and ideas but his 

proposal was rejected. In addition, an external design audit recommended that ALtd employ 

a marketing manager with brand marketing experience. This proposal was also not heeded. 

ALtd had utilised an external marketing consultant in the past, but the OM terminated the 

consulting contract as he believed that ALtd was not heeding his advice. 

 The GM assumed the responsibility of coordinating the marketing activities across ALtd. 

While having no formal marketing qualifications she had marketing experience in other 

industries.  

The characteristics noted above correlate to a partial level of maturity. The company had established 

a channel to sell products into the market, but did not appear to possess the ability to develop this 

market further with its existing capabilities.  

5.4.1.7 Summary of the first step of the diagnosis of the PIP at ALtd 

This section has discussed the level of maturity of each of the six stages of the SPIP. Those stages 

that are relatively less mature constitute gaps in the process and need to be investigated further. 

Specific attention must be paid to those stages that have the greatest influence on the overall 

process. The particular stages that require further investigation are identified below. 

The most mature stages were the Product development process and Product stages which were 

found to be at an embedded level. The least mature stages were the Strategy and FEI stages, found 

to be at an Ad-hoc level. The Environment and Commercialisation stage were in the middle with a 

Partial level of maturity. The relative level of maturity of each stage is presented in Table 16 against 

the SPIP. The levels of all the stages may be attributed to ALtd’s history as a custom product 

development and manufacturing organisation. ALtd had developed significant internal processes and 

capabilities to take a client’s idea and deliver a manufactured product, resulting in high maturity in 

the NPD and Product stages. The proprietary Meat product department had developed capabilities 

in the environmental awareness and commercialisation stages and had guided the strategy of the 

organisation for some time. The Medical department was just beginning to develop maturity in the 

environmental awareness and the commercialisation stages. The Medical acquisition had signalled a 

move into the medical device market but the OM appeared not to be committed to this market. 
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Table 16 Relative maturity of the stages of the SPIP at ALtd 

Details Visual comparison 

The abstract 
model of the 
SPIP 

                              

Graph of the 
maturity of 
the stages of 
the SPIP at 
ALtd. 

 

 

The review above found that the Strategy stage was at an Ad-hoc state of maturity alongside the FEI. 

Objective 4 aims to identify the specific problems in the PIP at ALtd. Factors earlier in a process have 

an amplified influence on downstream factors. As the FEI is driven by the strategy of the 

organisation (see Section 3.4.4), strategy was identified as the stage that requires further 

investigation. It was found that the strategy at ALtd did not effectively direct the market awareness 

or the front end of innovation. It was also highlighted that while there was a formal process for 

strategic planning, the OM appeared to have a large influence on the actual direction of the 

company, and especially the development of proprietary products. 

In conclusion, the Strategy stage of the SPIP was identified as having the greatest potential for 

improving the SPIP. To further understand how strategy was managed at ALtd and its influence on 

the SPIP, this stage will be analysed through the multilevel analysis of the second step of the 

diagnosis framework. This multi-level review is presented in the following section. 

5.4.2 Multi-level analysis of the SPIP at ALtd 

Based on the findings of the first step, the second step of the diagnosis will focus on those factors 

that influence the strategy stage of the SPIP. The second step will utilise a multi-level assessment of 
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the factors that influence the SPIP. As in the previous chapter, the focus is on the internal levels 

including the individual, team and organisational level. In other words, the analysis will focus on how 

the strategy is developed at the individual level, communicated at the team level, and how it directs 

the organisation. This thesis does not investigate the external influences and therefore does not 

consider the appropriateness of the fit between the Environment and the Strategy. The analysis was 

conducted against the tables of factors developed in Chapter 4, specifically Table 11, 12 and 13. The 

key findings from this analysis are summarised below in three sections corresponding to the three 

levels of analysis. 

5.4.2.1 Individual level assessment of the Strategy stage of the SPIP at ALtd 

The individual level of analysis identified two key individuals that influenced the strategy stage of the 

SPIP. These key individuals were the OM and the Design BDM. The interrelationship between these 

individuals shaped the strategy of the company and had major impact on the innovation strategy. 

The impact of these two individuals on the strategy stage, as well as other individuals, will be 

discussed below against the dimensions of the individual level, specifically personal, leadership and 

politics.  

5.4.2.1.1 Personal influences on strategy at ALtd 

The personal dimension includes factors such as personality, abilities and commitment. These 

factors will be discussed in relation to the key individuals below.  

 The personalities of the key individuals differed. The key difference was the level of 

agreeableness. One was seen as compassionate while the other was seen as antagonistic. 

The key impact on strategy was that the Design BDM assertively challenged the strategic 

decisions of the OM, when he did not agree.  

 Abilities of the key individuals also differed. A key difference was the OM demonstrated 

entrepreneurial abilities where the Design BDM demonstrated intrapreneurial abilities. A 

key impact on strategy was that the OM was self directed while the Design BDM required a 

company strategy to work towards.  

 Both individuals were highly committed to the company: However, a key difference was 

that one was the owner and one was an employee. The impact on strategy was that 

strategic risk was a personal risk for the OM.  

5.4.2.1.2 Leadership of strategy at ALtd 

The leadership dimension includes the factors of control, style, and behaviour.  These factors will be 

discussed in relation to the key individuals below. 
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 The style of control used by the two key individuals was different: While the OM had an 

interactive style, the Design BDM had a diagnostic style. The strategic impact of this was that 

the OM avoided the control systems set up by the Design BDM.  

 The style of leadership of the two key individuals also differed: The OM had a 

transformative style while the Design BDM had a transactional style. A key impact on the 

strategy was that the OM was suited to identifying a strategy while the Design BDM as 

suited to operationalising the strategy. 

 The leadership behaviour of the OM and the Design BDM was complementary: The OM 

was respected as a role model, he provided required resources and an intellectually 

stimulating environment, and provided vision to those who worked closely with him. He 

was, however, not good at consulting, delegating, acquiring feedback, recognising or 

rewarding staff, or project management in general. The Design BDM complemented the 

OM’s areas of weakness. This complementary behaviour set a strong foundation for 

identifying and executing strategy.   

5.4.2.1.3 Politics of strategy at ALtd 

The political dimension relates to the political tactics used to gain influence over the SPIP. The 

political situation between the key individuals is presented below. 

 The OM was the dominant political figure: The OM held most of the shares and made all 

the principal decisions and operated without a board. The implication of this for strategy 

was that managers had to directly appeal to him in order to gain support for projects, but 

would then be suspected of political manoeuvring. 

 The development of a corporate management structure created and then removed 

political tension: The OM established a corporate management structure to reduce his 

management commitments. Several internal managers applied for the position of GM. The 

Human Resource Manager was appointed to the position. The Design BDM resigned in 

protest. The strategic tension between the OM and the Design BDM was therefore removed. 

In conclusion, the key individuals had a large influence on the strategy stage of the SPIP. Some of 

their individual dimensions were complementary, some caused tension. The political dimension had 

a large impact on the strategy at ALtd. It was evident, however, that the greatest single influence on 

the strategy was from the OM himself.  
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5.4.2.2 Team level assessment of the Strategy stage of the SPIP at ALtd 

The team level assessment investigated the way that the top management team influenced both the 

company and innovation strategy at ALtd. These influences will be discussed below against the 

dimensions of communication, collaboration, knowledge transfer, and climate.  

5.4.2.2.1 Communication of strategy at ALtd 

The communication dimension relates to the factors of influence, transparency, codification, and 

credibility. The communication of strategy at ALtd is presented below. 

 Influence has a key impact on the strategy communication between top management. The 

OM had the greatest influence, was considered an expert and thus enjoyed a referent 

acceptance of his decisions. Other members of the management team did not have such 

influence and needed persuasion to communicate their ideas and strategies.  

 The level of transparency of strategy communication varied within the top management. 

The management team were required to present proposals to the OM in detailed business 

case format for his consideration. The OM considered the proposals by himself, 

communicated the decision personally and was also known for not justifying his decisions.  A 

key impact on strategy was that proposals were presented when management perceived the 

OM to be in a positive mood.  

 Each department was guided by a strategy, but company lacked a central strategy to 

coordinate them. The design, tooling, production departments and the medical and meat 

divisions operated in different markets that required different strategies. The formal 

strategy process was meant to provide guidance to these division and departmental 

strategies, however, it was ineffective. In practice, each BDM interpreted the strategy of the 

OM and other BDMs in order to develop their own strategies. An impact of this practice was 

the existence of a range of strategies across the company that were not necessarily aligned. 

5.4.2.2.2 Collaboration of the strategy stage at ALtd 

The collaboration dimension relates to factors including multi-functionality, diversity, cooperation, 

and personal interaction. The collaboration within the strategy at ALtd is discussed below. 

 ALtd had a range of departmental teams, however, collaboration between them was 

limited:  A broad range of departments provided the potential for a highly innovative 

environment. In practice however, the strong process orientation meant that employees 

from different departments did not need to communicate or collaborate. An impact on the 

strategy was that opportunities between functional areas were not identified. 
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 Collaboration between the management team was also limited: The formal interaction of 

the formal strategy process was shown to be ineffective. Informal interaction between the 

management was, however, also limited. An impact of this was that direction of the 

company was directed largely by opportunities identified from one functional area rather 

than from an organisational level.   

5.4.2.2.3 Knowledge transfer of strategy at ALtd 

The knowledge transfer dimension includes factors of acquisition and flow. The knowledge transfer 

at ALtd is discussed below. 

 The OM made decisions based on his collective knowledge. The OM was able to make quick 

decisions based on his absorptive capacity. However, the OM was also dismissive of ideas 

that did not fit with his absorptive capacity. An impact of this was the OM remained 

committed to a strategy even when evidence pointed to the fact that it had become 

outmoded. 

 The OM held the company and innovation strategy tacitly: The company or innovation 

strategy was not made explicit but was held tacitly by the OM. However, the principles of 

the tacit strategy could be determined by spending time with the OM. The author identified 

that the cognitive component of the strategy was based on his cognitive model of the 

organisation which he expressed as the integrated design/tooling/manufacture services. The 

technical component of this strategy was based on his depth of industrial skills. The strategy 

was then communicated by him, in reference to his mental model and his previous 

experiences, when he made his day-to-day decisions.  

 The Innovation strategy was communicated socially. With the failure of the formal strategy 

process to externalise and disseminate the OM strategy, it was disseminated socially. The 

OM communicated his strategy to people with whom he had a personal relationship. The 

OM invited key managers to his bach where in an informal environment, the managers 

noted that they got to understand the OM, and became better able to understand his 

decisions, strategy and vision. However, not every manager had a personal relationship with 

the OM, and this caused gaps in the communication of the strategy.  

5.4.2.2.4 Climate of strategy at ALtd 

The climate dimension includes factors of engagement, creativity and behaviour. Two different 

climates were experienced at ALtd that contributed to the strategy stage of the SPIP, that of the 

Design team and that within the Special Projects team. These climates are introduced below. 
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 The climate of the Design team was repressive. The focus within the Design team was on 

chargeable hours in custom product development projects. The staff were limited in their 

freedom outside of their professional tasks. An impact of this was that the staff exhibited 

little independent thinking or commitment towards proprietary development.   

 The climate of the Special Projects team was stimulating. The staff were constantly 

challenged and involved, had a wide freedom to investigate opportunities and elements of 

the project. Ideas were encouraged and supported and a high degree of risk taking was 

accepted. The team worked directly under the OM. 

 The climate was affected by the political tension between the GM, OM and Design BDM. 

This negatively affected the emotions of the staff. This tension was ever-present in 

meetings, and while people maintained an emotional stability, the constant tension wore 

down job satisfaction and reduced morale. This tension was largely alleviated when the 

Design BDM resigned as it broke the link between the OM and the GM. 

To summarise, the team level at ALtd can be characterised into two different teams. One team could 

be termed the ‘business as usual team’. This team worked within their own functional divisions and 

was guided by a loose understanding of the strategy. This team was proficient at developing custom 

products through an established process. The other team could be termed the ‘special projects 

team’. This team focused on proprietary product development and worked directly with the OM. 

Communication and collaboration in this team was effective, the climate was supportive of 

proprietary development and the team was guided by an implicit understanding of the OM’s 

strategy.  

5.4.2.3 Organisation level assessment of the Strategy stage of the SPIP at ALtd 

The organisational level assessment investigated the way that organisational dimensions influenced 

both the company and innovation strategy at ALtd. These dimensions include functional, resource, 

external orientation and cultural factors. 

5.4.2.3.1 Functional impacts on strategy at ALtd 

The functional dimension includes the factors of age and size. The age and size of ALtd is discussed 

below.  

 The OM’s vision remained constant during 40 years of growth. The goal of the OM to 

develop products appears to have remained consistent since the establishment of the 

company. The particular company strategy to support this has changed in different business 

environments. The particular innovation strategy, successfully used by the OM in the 1970’s, 
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appears to have remained unchanged. An impact of this is that the innovation strategy 

remained simple, and didn’t reflect the sophisticated organisation that ALtd had developed 

into or the markets that it operated in.  

 ALtd lacked the strategic guidance that a board would offer a company of a similar size. 

Despite the relatively large size of ALtd against other SMEs, it was still owned and managed 

by the OM. Consistent with other SMEs, its company structure lacked a board of advisors or 

directors. The OM had never set up a board and therefore did not rely on anyone for 

strategic advice.  

5.4.2.3.2 Resource impacts on strategy at ALtd 

The resource dimension includes the factors of finance, time, productive, technology, R&D, and 

human. The characteristics of these resources at ALtd are discussed below.  

 ALtd was in a strong financial position. ALtd operated without debt, resulting in significant 

funds being at the disposal of the OM. The OM was known to avoid external finance or 

government funding. While the strong financial position enabled the company to pursue 

several product development projects at the same time, it was not significant enough to 

conduct significant research and development. The impact on strategy was that the project 

scope was limited to that achievable with the financial resources on hand. 

 The imperative to achieve the strategic goal in a timely fashion was not reflected in 

resources committed to pursuing it. The threat of the last major custom client moving to 

Asia placed time pressure on the development of proprietary products. However, the design 

team’s primary activity was custom product development, and so custom development took 

precedence over proprietary development. The author in his research role was the only 

design team member that spent a majority of his time on proprietary projects. Cumulatively, 

out of 5.5 FTE design staff only .5 FTE was dedicated to proprietary projects.   

 ALtd’s production capabilities were run to capacity, however, slack could be created by the 

OM. The OM utilised his position to find or create slack in the schedules of the three 

departments for the purpose of proprietary development. This ability was essentially a 

dynamic capability. This dynamic flexibility could even extend to rearranging the entire 

factory layout in order to take advantage of a particular order or to accommodate the 

potential production requirements for a new product innovation. The impact on this ability 

and willingness to change processes reduced the barrier for new proprietary development. 

 ALtd’s technology strategy was related to improving its productive capabilities in injection 

moulding. ALtd’s technical understanding of plastics and processing technology had enabled 
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them to maintain a leadership position in the market. ALtd’s proprietry products were 

implicitly tied to this technical ability in plastics. While the successful Meat products were 

expected to become obsolete, the OM did not want to investigate new technological 

solutions outside of plastic. The strategy was, therefore, restricted to products that 

contained plastic. 

 Human resources were highly managed at ALtd, but did not represent the full SPIP. ALtd 

had a highly skilled staff in each of the design, tooling and manufacturing departments. 

However, the skill set appeared to reflect that of the OM. There was, therefore, a distinct 

lack of sales or marketing staff. An impact of this on strategy of proprietary products was 

that it tended towards manufacturing or engineering solutions rather than being market 

focused solutions. 

5.4.2.3.3 External orientation impact  

The dimension of external orientation includes the factors of Boundary openness, Agility and 

Network ties. The characteristics of these factors at ALtd are discussed below.  

 ALtd had a limited external orientation. The company focused on developing internal 

capabilities, as evident in the integrated design/tooling/manufacturing value chain. It also 

focused acquiring capabilities rather than creating alliances or partnerships to share them. 

This preference can be linked to the OM’s bad experience of working with partners. The 

company was suspicious of anything that had not been developed internally. An impact on 

strategy was that opportunities that required partnerships were avoided. 

 ALtd had a broad exposure to a wide range of markets but a detailed knowledge of few. 

ALtd maintained a wide portfolio of ties to current and past clients. These ties included 

strong ties to key clients and weak ties to clients that they had developed quotes for. The 

result of this was a detailed understanding of product development capabilities and 

activities in a wide range of New Zealand’s industrial sectors. The client relationships, 

however, precluded ALtd from exploiting acquired knowledge in any particular industry 

where they had done work. In addition, the relationship with the distributors who sold the 

proprietary products contributed only broad feedback on the market trends.  An impact on 

the strategy was that ALtd did not appear to have a focus on any one particular market. 

5.4.2.3.4 Culture of strategy at ALtd 

The dimension of culture includes the factors of orientation, and norms and values. The 

characteristics of these factors at ALtd are discussed below.  
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 ALtd’s culture can be described against the Quinn and Rohrbaugh (1983) framework. ALtd 

had a duel culture between hierarchy and adhocracy. Hierarchy is described as a culture that 

is highly mechanistic and has an internal orientation and results are typically incremental 

innovations. Adhocracy is described as a culture that is organic and externally focused 

resulting in transformative innovations. This duality was experienced by the author between 

the styles of the OM and the Design BDM. The OM promoted an adhocracy in the special 

projects while the Design manager promoted a hierarchy culture in custom and other 

proprietary product development projects.  

 ALtd’s culture can also be described against the framework of Çakar and Ertürk (2010). 

ALtd had a high power distance. In terms of uncertainty avoidance there was a duality 

between hierarchy and adhocracy. The OM disliked bureaucracy and used his power to cut 

through formal processes and procedures. On the other hand, the Design BDM favoured 

developing and maintaining formal processes. ALtd could be described as masculine in terms 

of its approach to emotional factors. The OM was male and suggested that his company life 

and family life were intertwined and that he approached them in the same manner. The 

situation around the appointment of the GM was highly secretive and created a deal of 

resentment within the company, indeed several senior managers resigned. 

In conclusion, ALtd was well positioned for innovation at the organisational level. ALtd had a depth 

of capabilities that could be reconfigured to exploit opportunities and there was adequate internal 

funding. The capabilities and resources were distributed unequally between the two teams 

described in the summary of Section 5.4.2.2. The resources available to the special project team 

were not budgeted and relied on the OM finding, or making slack in the resources assigned to the 

other team. 

5.4.2.4 Summary of Step II of the diagnosis of ALtd 

The multi-level analysis revealed a number of issues that influenced the strategy stage of the SPIP at 

ALtd. These issues included: 

 OM was dominant in the proprietary development. He identified ideas, provided resources, 

drove them through development and terminated projects. He did not abide by the 

development processes that were established for custom development. 

 Political tension existed between the key individuals involved in proprietary development. 

This political tension resulted in the resignation of a key individual and the promotion of 

another.  
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 Strategy was poorly communicated. The OM communicated strategy through the decisions 

that he made. BDMs could interpret his strategy based on their personal relationship. 

 Strategy was controlled solely by the OM. He based the strategy on his previous experience 

and did not have a board.  

 Formal strategy planning process was ineffective. While a process existed it was found not 

to reflect the strategy of the OM. 

 Strategy was internally focused. The OM strategy was based on a resourced based 

perspective rather than a strategic fit perspective. 

 Perception of strategy differed throughout the company. The BDMs had to interpret the 

OM's strategy to lead their own departments or divisions. This led to diverging strategies 

within ALtd. 

A key theme that unites the key factors is the influence of the OM. The OM was found to be a key 

influence at all levels of analysis, the individual, team and organisational. The following section 

discusses the implications of the OM’s influence on the PIP at ALtd, in reference to the literature. 

5.5 The nature of the strategy stage of the SPIP at ALtd 

This section will discuss the findings from both steps of the diagnosis framework. The key finding 

from the first step was that ALtd had a relatively immature strategy stage of the SPIP. Step two 

investigated this and found that the OM had a key influence in this level of maturity. These findings 

specifically relate to strategy literature introduced in Section 3.4.4, the OM literature introduced in 

Section 4.3.1. The following discussion will draw together the findings from the case study and the 

literature. The section will diagnose the particular underlying problem that contributes to the issues 

discussed above. 

The diagnosis identified that the OM had the most influence on the strategy stage of the SPIP at 

ALtd. The effect of this was that the strategy followed his personal preferences rather than the 

trends in the environment. A further effect of the OM focus on personal preferences is evident in the 

environment and commercialisation stages of the SPIP which are similarly immature. The OM’s 

unique position of influence in the innovation process has been noted by several authors (Barnes, 

2002; O'Gorman, 2001; N. O'Regan, Ghobadian, & Gallear, 2006). The literature supports the finding, 

suggesting that the central position of the OM means that their personal preferences, personality 

and motivations have a large influence on the business strategy, and that this implicitly affects the 

innovation strategy (Wang, Walker, & Redmond, 2007).  
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The diagnosis identified that the OM had actively maintained his central position and key influence 

in the strategy stage of the SPIP. He had never appointed a board of directors and limited the control 

of other individuals within ALtd. The effect of this was both positive and negative. A positive effect 

was that ALtd had no bureaucracy and remained an extremely flexible and agile business. A negative 

effect was that it effectively limited the business to a size, complexity and market that he could 

manage personally.  This apparent desire to maintain control has been linked in the literature to the 

motivation to establish a company in the first place (C. Gray, 2004). Gray notes that the key reason 

for starting the company is a desire for personal independence, to be one’s own boss. Massey et al. 

(2004) highlight that this personal ambition may not necessarily align with the growth maxim that 

forms the foundation for strategic management. Rather, Massey et al. note that the OM may 

purposefully limit the organisations size to a level that they can manage while maintaining an 

acceptable lifestyle. This ambition in New Zealand was noted as ‘the Bach, the Boat and the BMW’ in 

Chapter 4. The OM of ALtd had effectively achieved this level.  

The diagnosis found that the OM had an almost dictatorial and arrogant approach to product 

development. The OM selected his own product ideas and drove them through the process 

personally, without regard for the established and proven internal processes. An effect of this was 

that the projects reflected his personal characteristics, were technically focused, but did not 

adequately reflect the market. This dictatorial behaviour has been related in the literature to the 

ambition of autonomy and independence as discussed above (Beaver & Prince, 2004). Millward and 

Lewis (2005) highlight that when these dictatorial-like characteristics are translated into the product 

development process, they present a range of barriers. One barrier they note is that the OM views 

product innovation as simply another activity within the company and expects to impose the same 

hands-on approach as they do in other areas. This particular barrier was experienced at ALtd and is 

discussed below. 

The diagnosis found that the OM was the only contributor of new proprietary product ideas. This 

may have been due to the fact that the ideas he suggests simply interest him, or that they are 

implicitly aligned to his strategy. This finding is reflected in the literature. Laforet and Tann (2008) 

found that in three quarters of their study on PIP in SMEs the OM was considered as the project 

champion and the OM was most likely to introduce and evaluate new ideas for products. These 

findings are reflected in other studies such as that by Scozzi, Garavelli and Crowston (2005) who 

found that thirteen out of nineteen firms in their study reported innovations were based on the idea 

of the OM, and that eleven out to the thirteen noted that this was key for the promotion of the idea 

in the company.  Critically, Millward and Lewis (2005) found that this individualistic approach tended 
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to be associated with loss-marking projects. This appeared to be the result of the projects driven by 

the OM at ALtd.  

The diagnosis found that the OM focused on short term projects rather than the long term strategy. 

It was found that the OM preferred the special projects over his managerial commitments. The OM 

resisted formalising his strategy and preferred people to approach him directly for his assessment. 

The difficulty in analysing long term strategic issues and the impact on the PIP has been noted in the 

literature (Temtime, 2004). Millward and Lewis (2005) note that while the OM role should be 

strategic and focused on long-term management, their preoccupation with managing all the product 

development activities, dilutes their ability to plan strategically.  

The OM communicated strategy in the decisions that he made. His daily walk around enabled him to 

direct the various projects based on his internal strategy. This is widely referred to as an emergent 

strategy in the literature (Mintzberg & Waters, 1985). Other studies have highlighted that this 

responsive approach is based on inexplicit, intuitively derived strategies that are held within the 

head of the OM (Miller & Toulouse, 1986). Socialisation is highlighted as a key mechanism for the 

transfer of emergent strategy between the OM and the rest of the staff (Desouza & Awazu, 2006). 

Supyuenyong et al. (2009) note that this is best achieved through informal relationships between 

those who work closely together. 

The diagnosis found that the while ALtd had a formal strategy it was not respected and did not 

reflect the emergent strategy of the OM. The formal strategy planning process was required for 

external certification. The process was, therefore, seen as unnecessary by the top management. 

However, other staff still saw it as an important avenue for understanding the company strategy. 

There was, therefore, a breakdown in the communication of an explicit strategy. While the PIP 

literature suggests that an formal strategy is required (R. G. Cooper & Edgett, 2007), the SME 

literature notes that it doesn’t necessarily need to  be written down (Barnes, 2002). Barnes notes 

that SMEs follow a semi-formal planning process that links decisions to their tacitly held strategy and 

these are evident emergently through the decisions they make. This relates to the emergent strategy 

communicated socially above. McAdam, Stevenson and Armstrong (2000) find that even those 

companies that are good at developing and maintaining a business plan, and have structured 

decision making processes, can fail to implement the resultant initiatives in practice. Chu (2003) 

suggests that this failure to implement plans in SMEs is due to an over emphasis on the hard aspects 

in the plan and a neglect of the soft aspects. O’Regan and Ghobadian (2002) describe these soft 

aspects as inadequate communication, and a lack of understanding of the overall strategic objectives 

by employees. 



110 
 

The diagnosis found that the OM was either unable to, or not willing to try and communicate his 

tacit strategy. Even the socialisation within the organisation was not sufficient for communicating his 

strategy. Some staff noted that while they had worked closely with the OM for ten years, they were 

still unaware of the OM’s strategy. Shahbazpour (2010) suggests that a look back at the history of 

decisions can provide insight into the implicit strategy that the OM has been following. He further 

suggests that paying attention to the narrations and activities of the OM can provide a guide to their 

main areas of interest, their vision for the business and the worldview on which their tacit strategy is 

based. However, Vos (2005) notes that the OM themselves have an inability to self reflect on this 

tacit strategy and communicate this effectively.  

The diagnosis revealed that the poor communication resulted in differing strategies held by 

individuals within the company. Without a communicable strategy, members of the management 

team developed their own strategies based on their view of the environment. This resulted in a 

range of strategies, some of which diverged significantly from that of the OM. Vos suggests that the 

OMs inability to communicate strategy indicates that they are unable to deal fully with the internal 

and external complexities of their organisation. Woods and Joyce (2003) suggest that this difficulty 

may be due to a limited awareness of the tools and practices of strategic management. This is 

supported by Holman et al. (2000) who point out that management in manufacturing SMEs lack 

know-how in systems, thinking, and strategic planning.  

This section has discussed the nature of the strategy stage of the SPIP at ALtd. The discussion can be 

summarised by identifying the underlying problem that results in the above nature. This problem 

can be stated as below: 

“The OM holds the innovation strategy tacitly and expresses it emergently” 

This problem contributes to the range of issues summarised in Section 5.4.2.4, that were found to 

create barriers to the development of proprietary products at ALtd. This primary issue can be 

illustrated by replacing the strategy element of the SPIP with a caricature of the OM as in Figure 29 

below. 
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Figure 29 The central influence of the OM in the SPIP in SMEs 

5.6 Chapter Summary 

This chapter has achieved Objective 3 and Objective 4 of the research. Objective 3 was achieved by 

developing the two stage diagnosis framework. Objective 4 was achieved by applying it to ALtd to 

understand what their particular product innovation problems were. Stage one of the diagnosis 

identified that the Strategy stage of the SPIP at ALtd was relatively immature and thus contained 

some factor that limited the whole PIP. Stage two of the diagnosis identified that the OM was the 

most influential over the strategy stage. It found that the OM held the company and the innovation 

strategy tacitly and only communicated it emergently through the decisions that he made. This 

problem created a range of issues at ALtd that included the limited ability to develop proprietary 

products. The identification of the particular problem marks the end of the diagnosis phase of the 

research.  
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6.0 Developing a Solution to the Problem 

Identified at ALtd 

6.1 Chapter Overview 

This chapter presents the development of a solution to the issues identified in Chapter 5. As such, 

this chapter marks the beginning of the solution phase of the research. This chapter will specifically 

address Objective 5, to develop the pre-stage of the insider action research. The pre-stage sets out 

the context and purpose of the future action research cycles by describing a solution framework, a 

solution approach and a solution method. 

6.2 Introduction  
The previous chapter diagnosed a key problem with the PIP at ALtd. The problem was that the OM 

held the innovation strategy tacitly, and expressed it emergently. This problem led to a range of 

issues that impeded their PIP. This chapter aims to develop a solution to the key problem that also 

addresses the associated issues. Insider action research was identified as a suitable methodology for 

developing and implementing a solution into ALtd (see Section 2.4.4.1). The structure of insider 

action research was introduced as an iterative cyclical process that begins with a pre-stage (see 

Figure 3). The purpose of the pre-stage is to define the context and purpose of the successive 

research cycles. This chapter presents the development of this pre-stage. The way that the 

development of this pre-stage is approached is presented in the following section. 

6.3 Approach to developing a solution 
The author acknowledges that there is a wide range of solutions that may address the identified 

problem and associated issues (see Section 2.4.1). The pre-stage aims to structure the search for the 

most suitable solution, within this wide solution space. To achieve this, the pre-stage in this thesis 

progressively constrains the solution space. Firstly, a solution framework is developed that sets out 

the requirements for a potential solution. A specific solution approach is then identified that 

addresses the solution framework. A specific solution method may then be identified that both 

addresses the solution approach and solution framework, and that can be implemented at ALtd.  

This progressive approach to the pre-stage is illustrated in Figure 30. The three steps through which 

the solution method is identified are introduced further below. 
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Figure 30 The progressive development of the pre-stage of the action research cycle 

The solution framework sets out a central proposition that addresses the issue, and presents a set of 

guiding principles that outline the requirements for a solution to the issue. The solution framework 

is developed based on the pertinent literature and insights from the case study. The author 

developed an initial solution framework which was then subjected to expert scrutiny from the 

INNOVATIONZ research group and iterated. This expert scrutiny ensures that the framework 

presents a suitable proposition and considers appropriate guiding principles for both ALtd and other 

similar companies. 

The solution approach identifies a specific approach to the solution framework. The approach must 

address both the proposition and the guiding principles of the solution framework. There may be a 

range of different approaches that satisfy the requirements of the solution framework. To identify a 

suitable approach the author selected an internally initiated approach and extended it so that it met 

the requirements of the solution framework. This extrapolation ensured that the approach would be 

immediately recognisable and reduce the barriers to implementation in the later research cycles.  

The specific solution method must be implementable into ALtd. This method must be related to the 

solution approach and address the requirements of the solution framework. To identify this method 

the relevant methods related to the solution approach were reviewed.  
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The following sections present the results of this progressive development of the pre-stage. The 

solution framework will be presented first, followed by the solution approach and then finally the 

solution method. 

6.4 Solution Framework  
The solution framework sets out the requirements for a solution. It can be used to identify and 

assess potential solutions. Kaplan (1964) defines a framework as a collection of guiding principles 

around a central proposition. In this thesis the central proposition is viewed as a proposed solution. 

In this thesis the guiding principles are viewed as specifications for a solution.  This section then 

presents the solution framework as a central proposition (proposed solution) and a set of guiding 

principles (specifications for the solution). 

6.4.1 Central proposition 
The central proposition presents a proposed solution to the problem identified in the previous 

chapter. The problem was that the OM holds the product innovation strategy tacitly and reveals it 

emergently through the decisions he makes. To address this, the following central proposition was 

developed:  

 “Externalising the tacit strategy of the OM will improve the product innovation process” 

The diagnosis in the previous chapter found that the way the OM communicated the strategy led to 

a range of issues that created issues for the PIP at ALtd. The OM was found to communicate his 

strategy primarily through socialisation, specifically through his direct management and day-to-day 

management of individual staff. While this tacit to tacit transfer of strategy may have been effective 

in managing staff on a day to day basis, it presented issues for management when attempting to 

make longer term plans for their respective departments. The central proposition suggests that this 

strategy should be externalised, in other words transferred from a tacit state to an explicit state. 

An explicit strategy that effectively represents the OM’s tacit strategy may enable wider 

management to understand both the direction of the company, and the way that product innovation 

could contribute to this direction. While this was the objective of the formal strategy planning 

process at ALtd, it was shown to be ineffective as it did not support the way that the OM developed 

or communicated strategy. An implication of this was that the product innovation processes was not 

guided by a strategy. Without an explicit strategy the OM was the only person who could conduct 

the front end of the product innovation process, identify suitable opportunities and present ideas for 

development.  
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Thus a solution would support the way that the OM transfers his strategy from a socialisation to an 

externalisation mechanism. This is a sensitive proposition. It proposes intervening in a key 

managerial process of the organisation. It is also one that is deeply embedded into the organisation. 

It is also a process based heavily on the personality of the OM. Based on the ALtd’s dislike for 

external propositions or ideas, the solution must be developed in a sensitive way. The guiding 

principles below outline the specifications for developing such a solution.  

6.4.2 Guiding principles 

Guiding principles outline the requirements of a solution that addresses the central proposition. As 

the solution needs to be implemented into ALtd and similar companies, the principles need to 

address the characteristics of the context, namely manufacturing SMEs in New Zealand. The 

particular characteristics of this context have been presented in chapters 3, 4 and 5. Principles were 

developed by the author to address these characteristics. Principles drawn from Chapter 3 relate to 

characteristics of the PIP. Principles drawn from Chapter 4 relate to characteristics of the PIP in 

SMEs. Principles drawn from Chapter 5 relate to characteristics identified at ALtd. These principles 

were synthesised into the nine key principles presented in Table 17 below. The characteristics and 

literature that each principle relates to is also presented in Table 17. Collectively, the principles 

outline the requirements of a potential solution.  

Table 17 Guiding principles of the solution framework 

No. Principle Related support from the thesis 

1 The solution should 
represent the current 
product innovation 
strategy in an explicit 
form 

 Section 3.4.4 highlighted that beginning the PIP with an explicit strategy was a 
key success factor.  

 Section 5.5 found that this explicit strategy did not necessarily need to be 
written, but rather that it must be easily communicable.  

 Section 5.5 also noted that an emergent strategy may become evident when 
historic decisions are analysed.  

2 The solution should 
support the ongoing 
analysis of the product 
innovation strategy 

 Section 3.4.4 highlighted the benefits of utilising feedback to iterate the strategy.  

 Section 5.5 however highlighted that the OM may not have the ability to self 
reflect on his strategy.  

 Section 4.4.1 suggested that while the OM controlled the strategy and decisions, 
they may not be adequately qualified in the area of product innovation to make 
suitable decisions.   

 Section 5.5 highlights that the chaotic environment of the SME requires the 
strategy to be refined incrementally as the environment changes. 

3 The solution should 
support the flexibility of 
the SME 

 Section 4.5 highlighted that flexibility of SMEs was a key factor of successful 
innovation.  

 Section 4.4.3 noted that this flexibility also related to the opportunistic or 
entrepreneurial orientation of the SME.  

 Section 4.4.3.2 presented this flexibility as a dynamic capability.  

 Section 5.4.2.3.2 shows that the case company was highly dynamic in the way 
that it could rearrange its resources to develop particular capabilities. 

 Section 5.4.1.2 shows that the formal strategy planning process used by the case 
did not support this flexibility and was disused.  

 Section 5.4.2.4 found that the OM did not like to be held to a formal strategy, 
but liked to retain flexibility.  
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Table 17 Guiding principles of the solution framework (cont.) 

4 The solution should be 
achievable with the 
existing resources of the 
SME. 

 Section 4.4.3.2 highlighted that limited resources is a distinguishing 
characteristic of SMEs.  

 Section 4.4.3.2.2 noted the limited management time available  

 section 4.4.3.2.1 noted the limited financial resources  

 Section 4.4.3.2.3 noted limited productive resources.  

 Section 5.4.2.3.2 highlighted that the case study had adequate resources, 
however they were limited to internal finance and internal resources.  

5 The solution should 
support and extend the 
perspective of the OM 

 Section 4.4.1 highlighted that the SME is a reflection of the OM, and that the 
innovation process is likely to reflect their perspective.  

 Section 5.5 noted that the OM’s position in the SME provides them with an 
omniscient view of the organisation enabling them to make decisions that affect 
multiple areas of the business.  

 Section 5.5 also highlighted that the OM singular perspective may result in gaps 
of awareness. 

 Section 5.4.2.1 found that the OM in the case study, made decisions that both 
reflected his personal perspective and had wide impacts on the business.  

 Section 5.4.2.1.2 showed that the specific perspective of the OM was a 
resourced based perspective.    

6 The solution should 
support and extend the 
existing strategy transfer 
process. 

 Section 4.4.2 highlighted the importance of communication and collaboration in 
the transfer of knowledge.  

 Section 4.4.2 highlighted that communication was shown to have formal and 
informal components.  

 Section 4.4.2 also highlighted that collaboration was shown to have structured 
and unstructured components.  

 Section 4.4.2 also identified that knowledge dissemination was shown to include 
four modes of knowledge transfer.  

 Section 5.4.2.2 highlighted they way that these components operated at the case 
study, specifically highlighting that the incumbent mode of transferring the 
strategy was socialisation.  

 Section 5.4.2.2 also highlighted that the OM was intolerant of formal procedures 
and avoided formalising his strategy.  

7 The solution should 
present the product 
innovation strategy in the 
context of the company 
strategy. 

 Section 3.4.4 highlighted that the innovation strategy should be linked directly to 
the company strategy. 

 Section 4.3.1 found that in SMEs the OM did not distinguish between the 
innovation process and other processes in the organisation, thus they were 
effectively governed by the same strategy.   

 Section 5.5 showed that as the OM was the key driver of the innovation process 
in the case study its strategy was inherently linked to the company strategy.  

8 The solution should be 
politically neutral. 

 Section 4.4.1 highlights that politics can have a large influence over the product 
innovation process. It also suggests that repressing political tactics can repress 
innovation.  

 Section 5.4.2.1.3 highlighted a high level of politics within the case study.   

 Section 4.4.3.5 presented power distance as a cultural factor related to politics 
and found it to be disadvantageous to innovation.  

 Section 5.4.2.3.4 found a high power distance at the case study.  

9 The solution should 
support collaboration. 

 Section 3.4.1 presented cross-functional collaboration as a key success factor of 
product innovation.  

 Section 4.3.2 highlighted its importance in SMEs and presented structured and 
unstructured process that contributes to collaboration.   

 Section 5.4.2.2.2 found that the case study had low levels of collaboration and 
had formed functional silos.  
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6.5 Solution Approach 
The solution approach sets out the particular approach to the solution framework. An approach is 

defined as a way to make advances, especially in order to create a desired result (Merriam-Webster, 

2011b). The desired result has been defined above in the central proposition and guiding principles 

of the solution framework. This section will, therefore, identify an approach and illustrate how it 

could achieve the central proposition consistent with the guiding principles.  

6.5.1 Visualisation  
Visualisation was identified as a suitable solution approach. The potential for visualisation to address 

the central proposition and guiding principles was identified during a visual facilitation workshop at 

ALtd. The wider potential of visualisation to support organisational and process innovation in SMEs is 

discussed by Wait, Seidel, Walker, Cross and Seidel (2008). The way that the characteristics of 

visualisation specifically address the above solution framework, which focuses on product 

innovation, is discussed below. 

A standard dictionary definition of visualisation highlights how it addresses the central proposition.  

The Merriam-Webster (2011a) defines visualisation as “the formation of mental visual images”, and 

“the act or process of interpreting in visual terms”. The definition highlights that visualisation 

effectively externalises mental images. This characteristic potentially addresses Principle 1 (see Table 

17). The definition also highlights that visualisation is a process of interpretation. As interpretation is 

an important element of collaboration (Cavusgil, Calantone, & Zhao, 2003) visualisation may also 

address Principle 9 (see Table 17). The definition also indicates that the result of visualisation is a 

visible form, which is an explicit form of knowledge, and further addresses Principle 1. Visualisation 

by definition, presents a potential solution approach that addresses parts of the solution framework. 

The practical potential of visualisation as a solution approach was identified during the case study at 

ALtd. The OM held that the performance of the PIP could be increased by increasing the number of 

new ideas. In an attempt to increase the effectiveness of ideation, the OM contracted a creative 

facilitator to conduct some workshops. The primary tool that the facilitator used to explore creativity 

in the workshops was painting. Painting is a fundamental form of visualisation. A sample of the OM 

contributions to the creativity workshops are shown in Figure 31 and Figure 32 below. 
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Figure 31 OM‘s self reflection on his position at 
ALtd 

Figure 32 OM‘s perception of where new ideas come 
from 

 

A central part of the workshops was the presentation of a rationale for the paintings. In a reflection 

on the workshops by the design team, it was concluded that the key benefit of the session was not 

to improve the participants understanding of creativity, but rather the increased understanding of 

the personalities, drivers and motivations of the individuals in the workshop. The Design BDM noted 

that the biggest benefit was an understanding of the OM’s vision through his rationale of the above 

paintings. He suggested that through the above paintings and the associated rationale, he had 

gained a deeper insight into the OM’s personality than he had in over 10 years of working alongside 

him. Generally, the workshops showed that visualisation had the potential to support a range of 

guiding principles of the solution framework. In particular, it supported Principle 1 as it enabled the 

OM’s tacit understanding to be externalised, and Principle 9, as it supported this externalisation 

within the context of a group. This externalisation stimulated communication and collaboration 

within the group. To use visualisation as an approach for the externalisation of the OM’s tacit 

strategy, consistent with the other principles, visualisation in the domain of strategy must be 

investigated. 

There has been a recent proliferation of research into the use of visualisation in strategic 

management. This research has contributed to a wide spectrum of tools. At one end, tools such as 

painting, like that used at ALtd, has been used to support corporate strategy formation based on the 

psychology of indigenous tribes (Nicholson, 2005). At the other end, sophisticated ICT technologies 

are used to bring together vast amounts of data to support military and corporate decision making 

(see for example collaborative visualisation (Grimstead, Walker, & Avis, 2005) and visual analytics 

(Chen, 2003)). Recently, research has begun to consolidate this burgeoning research domain into a 

‘cohesive science’ of visualisation (R. A. Burkhard, 2006; R.A.  Burkhard et al., 2007). One of the 
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benefits of this consolidation has been to develop an agreed classification of visualisation methods. 

The classification developed by Lengler and Eppler (2007) is presented below in Table 18. 

 

Table 18 Classification of visualisation (Lengler & Eppler, 2007).  

Domain name Domain description 

Data Visualisation Data visualisation includes standard quantitative formats such as Pie Charts, Area Charts 
or Line Graphs. They are visual representations of quantitative data in schematic form. 

Information Visualisation  Information visualisation is defined as the use of interactive visual representations of 
data to amplify cognition. This means that the data is transformed into an image or into 
an interactive display. 

Concept Visualisation Concept visualisation is the use of methods to elaborate qualitative concepts, ideas, 
plans, and analyses through the help of rule-guided mapping procedures. 

Metaphor Visualisation Metaphor visualisation uses simple widely understood templates to convey complex 
insights. 

Strategy Visualisation  Strategy visualisation is defined as the systematic use of complementary visual 
representations to improve the analysis, development, formulation, communication, and 
implementation of strategies in organizations. 

Compound Visualisation Compound visualisations consist of several of the aforementioned formats. They can be 
complex knowledge maps that contain diagrammatic and metaphoric elements, 
conceptual cartoons with quantitative charts, or wall sized infomurals. 

 

Table 19 Benefits of visualisation with respect to the guiding principles (Platts & Hua Tan, 2004) 

Benefit Description Guiding principles 
addressed 

Focuses Attention Allows managers to identify areas of interest. 4, 6 

Triggers memory Allows managers to make connections among past events. 1, 2, 9 

Shares thinking Enables managers to share their thinking with colleagues. 6, 8, 9 

Stimulates thinking Provides an invitation to view a situation in a way that often 
stimulates fresh thinking. 

2, 5 

Bridges missing 
information 

Exploits the human visual system to extract information from 
incomplete data. 

1 

Challenge self imposed 
constraints 

Enables managers to look at a problem in a new way. 1, 5 

Identifies structure trends 
and relationships 

Identifies structure, patterns, trends, anomalies, and 
relationships in data. 

2, 7 

Displays multivariate 
performance 

Enables managers to analyse complex performance. 3, 7 

Highlights key factors Allows managers to specify explicitly their views on the 
importance of weighting variables. 

1, 2,  

Provides an overview of 
complex data sets 

Provides a picture of the problem that is relatively easily 
examined, explored and if appropriate, changed.  

1, 2 

 

The domain of Strategy Visualisation (shown in Table 18 above) was identified as the most 

appropriate domain in which to identify a specific solution approach. This selection was supported 
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by research that investigated the benefits of strategy visualisation in manufacturing companies. For 

example, Mills, Platts, Neely and Gregory (1998) advocate the use of strategy charts to stimulate 

communication between different departments in the manufacturing organisation. More recently, 

Platts and Hua Tan (2004) have extended the research in the manufacturing domain by examining 

how visualisation can be used to support strategy formulation. They present a comprehensive list of 

the benefits of visualisation to overcome managerial issues. These benefits were found to align with 

all the guiding principles of the solution framework in Section 6.3.2 above. These benefits and the 

particular principles they have the potential to address are summarised in Table 19 above. 

In conclusion, strategy visualisation was identified as a suitable solution approach for the solution 

framework. Visualisation was first identified during an internal initiative at ALtd. Strategy 

visualisation was then found to be an area of recent research. The specific benefits of visualisation 

were found to address the specific principles of the solution framework. To be able to apply this 

approach into the case company, a particular solution method must be identified. The following 

section will identify a visualisation method that is consistent with the solution framework.  

6.6 Solution Method  
Step three of the pre-stage requires the identification of a suitable solution method. This solution 

method must embody the benefits of visualisation and addresses solution framework. Lengler and 

Eppler (2007) define a visualisation method as a systematic, rule‐based, external, permanent, and 

graphic representation that depicts information in a way that is conducive to acquiring insights, 

developing an elaborate understanding, or communicating experiences. There are two options for 

identifying a method that is consistent with the solution framework, select and existing method or 

develop a unique one. The section below will first review the existing visualisation methods. If a 

unique method is required it may then be subsequently developed. 

6.6.1 Existing strategy visualisation methods 

The relatively young domain of strategy visualisation presents a wide range of new methods. Padda, 

Seffah and Mudur (2007) note that the widespread proliferation of visualisation methods has made 

it difficult for both the users and evaluators of the methods to effectively select and evaluate an 

appropriate visualisation method. They note specifically that visualisation methods are often 

evaluated on an ad-hoc basis, without matching the applicability of the method to the specific 

context of application. To address these difficulties Lengler and Eppler (2007) present a 

comprehensive categorisation of visualisation methods. They categorise 118 contemporary 

visualisation methods into the six domains of visualisation (outlined in Table 18) and present them in 
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the format of a periodic table. A number of potentially suitable methods were identified from within 

the strategy visualisation category. The specific methods include strategy maps, roadmapping, 

cognitive maps, knowledge maps and value chain. The following section introduces these methods 

and discusses the way that they could potentially address the guiding principles.  

6.6.1.1 Strategy Maps 

Strategy maps were developed by Kaplan and Norton (2004b) who previously developed the well 

known strategy tool, the balanced scorecard (R. Kaplan & Norton, 1992). The objective of a strategy 

map is to visually represent the linked components of an organisation’s strategy. The components 

and links within a typical strategy map are illustrated in Figure 33. This method comes from a 

management accounting perspective where the objective is to account for the non-financial 

elements of an organisation. Thus the method potentially addresses the Principles 1, 2, 5 and 8. 

Burkhard (2005) notes while strategy maps are helpful as systematic approach for the 

implementation of a strategy, they are not the best means for motivating and engaging employees, 

because they remain too rational and rarely adhere to the employees hearts. This highlights that 

strategy maps are not likely to achieve Principle 9, specifically that it is not likely to improve 

engagement in the strategy process.  

 

Figure 33 Strategy map showing how a firm creates value (R. Kaplan & Norton, 2004a) 

6.6.1.2 Roadmapping  

Roadmapping is a graphical method that aims to visualise an entire strategy on one sheet of paper. 

Developed originally by Motorola, it was popularised as ‘technology roadmapping’ by Phaal, 

Paterson, and Probert (1998). A technology roadmap is described by the Product Development 

Management Association as a graphic representation of technology evolution or technology plans 

mapped against time (Belliveau, et al., 2007). This time component includes past decisions, current 
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issues and future plans and visions (Phaal, Farrukh, & Probert, 2004). Roadmapping can be used to 

guide new technology development or for technology selection in developing new products 

(McDermott, 2008). The principles of roadmapping have more recently been extended to a broad 

range of strategy (Blackwell, Phaal, Eppler, & Crilly, 2008; Phaal, 2003). The graphical schematic for a 

strategy roadmap is illustrated in Figure 34 below. Roadmapping has been developed and applied 

predominantly in the context of large organisations and has undergone modifications to make it 

applicable to other smaller companies. For instance, the T-Plan was developed to reduce overall 

time requirement of the method (Phaal, Farrukh, & Probert, 2001). The Operation and Technology 

Roadmap (OTR) was developed from the T-Plan to make it more applicable to companies with fewer 

than 200 staff. This OTR has been applied in some SME manufacturers (see for example Holmes, 

Ferrill and Phaal (2004)). Recently Phaal and Muller (2009) highlight that further research is required 

to ensure that the graphical style of the roadmap matches the particular purpose and context of use. 

They further highlight that the way that roadmapping integrates with other management processes, 

methods and frameworks is not well understood. They conclude that further research is needed to 

determine how organisations have aligned roadmapping with their core business processes, (for 

example, strategic planning and new product introduction), and also how sets of management tools 

and frameworks work together within these processes (for example, portfolio management and 

balanced scorecards). Roadmapping then appears to address Principles 1, 2, 7 and 9. While the T-

Plan and the OTR have significantly reduced the time and resource requirements of the method, and 

as it was not originally developed with the highly constrained resources of an SME in mind, it may 

not suitably address Principles 3 and 4.  

 

Figure 34 Schematic multi-layered roadmap, aligning strategy (Phaal & Muller, 2009) 

6.6.1.3 Cognitive maps 

A cognitive map is a graphical method used to represent concepts and ideas that individuals 

associate with specific issues, and the relationships among them (Carbonara & Scozzi, 2006). The 
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graphical form of a cognitive map is illustrated in Figure 35. Scozzi, Garavelli and Crowston (2005) in 

a review of methods to support innovation in SMEs, highlight cognitive maps as an appropriate 

method for the definition, externalisation and communication of strategy. The ability of cognitive 

maps to explore the PIP process is further highlighted by Carbonara and Scozzi (2006) who note that 

they can be used with an explicative, a predictive, and/or a reflective purpose. They frame 

innovation as a knowledge management problem and present cognitive maps as a natural method 

to address the cognitive problems along the PIP. Scozzi et al. (2005) indicate that the development 

of the map is as, if not more important than, the map itself. They suggest that the map development 

process enables managers to codify their strategy and vision, to support reasoning (e.g. about the 

innovation policy and its coherence with the firm strategy) and communication. Further, they 

suggest that the process of mapping can act as a facilitator (i.e., they facilitate the representation of 

different perspectives about the world and support communication and coordination), to support 

decision making (i.e., they allow the assessment of the consequences of a decision, so supporting 

the choice) and to codify knowledge and support learning. These findings suggest that cognitive 

maps may address Principles 1, 2, 3, 5, and 6. However, Scozzi, Garavelli and Crowston (2005) found 

significant barriers to implementing cognitive maps and called for more research into the inhibiting 

factors of implementation. 

 

Figure 35 Cognitive map (Carbonara & Scozzi, 2006) 

6.6.1.4 Knowledge maps 

Knowledge maps are defined as a visual display of information and relationships, which enables the 

efficient communication and learning of knowledge by observers with differing backgrounds at 

multiple levels of detail (Eppler, 2006b). An example of a knowledge map is illustrated in Figure 36 

below. Knowledge maps may codify both explicit and tacit knowledge through a range of mediums 

including text, stories, graphics, models, or numbers. As with cognitive mapping, the process of 
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mapping is acknowledged as being as important as the map itself. Eppler (2006b) notes that 

knowledge mapping is the process of associating items of information or knowledge in such a way 

that the mapping itself also creates additional knowledge. Eppler notes that the key difference 

between knowledge maps and cognitive maps is that knowledge maps have an underlying structure 

against which the knowledge can be classified. Thus, knowledge maps may address similar principles 

as cognitive maps above. Principle 7 may also be addressed as capturing all the strategy knowledge 

into a map must inherently include the innovation strategy. 

 

Figure 36 A diagrammatic knowledge application map (Eppler, 2006b) 

6.6.1.5 Value Chain 

The value chain describes the full range of activities which are required to bring a product or service 

from conception, through the different phases of production, delivery to final consumers, and final 

disposal after use (Kaplinsky & Morris, 2001). This closely reflects the definition of the SPIP (see 

Section 3.5). The value chain concept has been widely developed and applied since its introduction 

by Porter (1985). Porter and other contributors have extended the value concept into value 

networks (Christensen 2003), configurations (Stabell and Fjellstad 1998) and even constellations 

(Normann and Ramirez 1993). Kaplinsky and Morris (2001) collate a range of these associated 

domains into a handbook of value chain research. They highlight that the value chain can be used as 

a tool for analysis but do not discuss the utilisation of visualisation. Eppler and Platts (2007) include 

the value chain in their empirical classification of visualisation tools. They, however, refer to Porter’s 

early value chain, and classify it as a process visualisation alongside the Gantt charts and Roadmaps. 

Several authors have contributed different value chain methods for different contexts. The Value 

Reference Model from the Value Chain Group (2007) was presented in Figure 5 in Section 3.4.2. 

However, this model has been developed for large corporations and has a heavy planning and 
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governing aspect not relevant to an SME.  Noke, Bessant, and Radnor (2004) suggest that the value 

chain perspective is appropriate for manufacturing SMEs aiming to develop a product innovation 

capability, and effectively move up the value chain. A value chain developed specifically for 

innovation in SMEs is presented by Brown and Burns (2002) and is shown in Figure 37 below. Their 

Value Generation Model categorises the SMEs activities into a recursive five stage chain. Broad 

activities are associated with each stage at a low resolution. They describe the value generation of 

an organisation to be based on the integration of these activities. The model by itself does not 

represent a method that can be applied without further development, as the activities noted on 

each stage are very generalised. In conclusion, the value chain models have the potential to address 

Principles 1, 2, 3, 5, and 7. 

 

Figure 37 Value Generation Model (N. Brown & Burns, 2002) 

Each of the five visualisation methods discussed above contain some suitable characteristics that 

address the principles of the solution framework. None, however, were found to fully address the 

solution framework. Some had not been developed for the specific context or did not have an 

existing method for implementation that could be readily used. A new method is then required. This 

new method may utilise the suitable characteristics of the methods introduced above. This method 

will be developed in the following chapters.  

6.7 Chapter Summary  
This chapter sets out the pre-stage for the development of a solution to ALtd’s issue, thus achieving 

Objective 5. The pre-stage is developed progressively. A solution framework is first developed based 

on the previous understanding. Visualisation is then identified as a suitable approach to this 

framework. It was then identified that a suitable visualisation method needs to be developed. The 

following chapters will develop a new visualisation method based on the solution framework and 

the appropriate characteristics of the visualisation methods introduced. 
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7.0 Development of the SPIP Wheel 

Method 

7.1 Chapter Overview 

This chapter presents the development of a new visualisation method. The visualisation method is 

developed based on the findings of the previous chapter, namely the solution framework, solution 

approach and solution methods. This method was developed within ALtd through an insider action 

research cycle. Each stage of this cycle is discussed in the following chapter.  

7.2 Introduction 

The previous chapter proposed the development of a new visualisation method. This chapter 

presents the development of a new visualisation method based on the solution framework. The 

solution framework set out a central proposition and set of guiding principles, which was used to 

assess the existing visualisation methods. This central proposition and the guiding principles can also 

be used to guide the development of the new visualisation method. The central proposition was that 

externalising the tacit strategy of the OM will improve the product innovation process. Therefore, 

the new visualisation method must externalise the tacit strategy of the OM. The nine guiding 

principles then set out the specifications of the visualisation method, and require it to: 

1. Represent the current product innovation strategy in an explicit form. 

2. Support the on-going analysis of the product innovation strategy. 

3. Support the flexibility of the SME. 

4. Be achievable with the existing resources of the SME. 

5. Support and extend the perspective of the OM. 

6. Support and extend the existing strategy transfer process. 

7. Present the product innovation strategy in the context of the company strategy. 

8. Be politically neutral. 

9. Support collaboration. 

The new visualisation method may utilise the characteristics of the existing visualisation methods 

introduced in Section 6.6. While none of these methods completely addressed the above solution 

framework, they all included some suitable characteristics that addressed some principles. The new 
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visualisation method may, therefore, combine the suitable characteristics of a range of the existing 

methods to completely address the solution framework.  

The new visualisation method was developed at ALtd through insider action research. This insider 

action research is based on the four stages of the insider action research cycle (see Figure 3) namely: 

construct action, plan action, take action and evaluate action. Each stage was facilitated by the 

author in his position as Product Development Engineer at ALtd. This chapter will present the first 

iteration of the cycle. Each stage of this development is discussed under headings that correspond to 

the four stages, as below.  

1. Construction of the SPIP Wheel method. 

2. Plan of the SPIP Wheel method implementation. 

3. Implementation of the SPIP Wheel method at ALtd. 

4. Evaluation of the SPIP Wheel Method. 

7.3 Construction of the SPIP Wheel method 

The construction stage is the first stage of the insider action research cycle (see Figure 3). Coghlan & 

Brannick (2005) note that this stage centres around the formation of the academic intervention. The 

construction stage in this research relates to Objective 6 which is to construct an implementable 

solution. Therefore, this section will highlight how the theoretical structure of the SPIP Wheel 

method was developed so that it could be easily implemented into ALtd.   

The SPIP Wheel was constructed in two parts. Lengler and Eppler (2007) note that a visualisation 

method has two components: a tool component that is graphical and permanent, and a process 

component that is systematic and rule-based. Construction of the new visualisation method will, 

therefore, be divided into two components: the construction of a visual tool, and the construction of 

a process of implementation. Construction of both of these components will be based on the 

findings of the pre-stage of the action research cycle. The construction of the new visualisation 

method is presented in the context of the pre-stage of the action research in Figure 38 below. It 

presents the new visualisation method within the solution method space, divided into its two 

component parts, a visual tool and an implementation process. As the new visualisation method is 

represented within the solution method space it implies that existing visualisation methods may be 

utilised. Likewise, as the new visualisation method is represented within the solution approach space 

it highlights that the method is based on visualisation. Finally, as the new visualisation method is 

represented within the solution framework it implies that it must address the central proposition 

and principles of the solution framework. Additionally, the arrows pointing to and from the head of 
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the figure in the SPIP, underline the central proposition and goal of the research, which is that 

externalising the tacit strategy of the OM will improve the product innovation process. 

 

Figure 38 New Visualisation Method in context with the findings of the pre-stage 

7.3.1 Construction of the visual tool component of the SPIP Wheel method 

The visual tool component of the solution method relates to its graphical form. The graphical form of 

a knowledge map (an existing visualisation method introduced in Section 6.6.1.4) was selected as it 

had the potential to externalise the OM’s tacit strategy, and address the central proposition of the 

solution framework. Section 6.6.1.4 noted that knowledge maps are able to transfer tacit knowledge 

into an explicit form. Thus, as strategy has been described as a form of knowledge (Eisenhardt & 

Santos, 2006), the OM’s tacit strategy may be made explicit through the use of knowledge maps.  

A knowledge map generally consists of two parts: a ground layer that represents the context for the 

mapping, and the individual data elements that are mapped within this context (Eppler & Burkhard, 

2007). Both the ground layer and the data of the knowledge map must be selected so that they 

enable the tacit strategy of the OM to be externalised. The following sections will introduce the 

ground layer and the data elements of the tool component of the SPIP Wheel method.  

7.3.1.1 Ground layer of the visual tool component of the SPIP Wheel method 

The ground layer of a knowledge map typically consists of a mutual context that all employees can 

understand and relate to such as a business model, a product, the areas of competency, or a 

geographic map (Eppler & Burkhard, 2007). The SPIP Wheel format shown in Figure 39 was 
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developed as a suitable ground layer based on the solution framework. It is based on the concept of 

a value chain (an existing visualisation method introduced in Section 6.6.1.5), which is a key element 

of a business model. The SPIP Wheel format is based on several key insights from ALtd and the 

previous research.  The insights provided an understanding of the OM’s perspective of ALtd and his 

strategy, and, therefore, enabled it to be externalised in accordance with the guiding principles. The 

two key insights are discussed below.  

 The value chain related to the OM’s perspective of ALtd. The OM considered key 

competence of ALtd as the integrated design, tooling, and manufacturing of plastic 

components (see Section 5.4.2.2.3). This value chain was reflected in the functional divisions 

of the company and was noted as an influence on the views of the staff within ALtd. The use 

of a value chain, therefore, addresses Principle 5, to support and extend the OM’s 

perspective. It also potentially addresses Principle 7, to support collaboration, as the value 

chain was a common concept across the organisation.  

 The SPIP reflects the value chain of an organisation. As discussed in Section 6.6.1.5, the SPIP 

is effectively a value chain that focuses specifically on product innovation. The SPIP Wheel 

format presents the SPIP in the context of the overall business model, rather than a discrete 

process. This was achieved by integrating the SPIP with the execute stage of the Value 

Reference Model (see Figure 5). This insight potentially addresses Principle 7, that the 

solution should present the product innovation strategy in the context of the company 

strategy.  

 The circular nature of the SPIP Wheel reflects the cyclical nature of the PIP and the value 

chain. The PIP and the value chain are continuous processes. A value chain is a description of 

the way an organisation makes value on an on-going basis. Likewise, the SPIP was described 

in Section 3.5 as a continuously iterative process.  

The SPIP Wheel format is based on a value chain that is divided into nine segments. The segments 

include Market research, Research and development, New product development, Inwards goods, 

Operations, Outwards goods, Branding, Sales, and Customer service. Each of the segments of the 

SPIP Wheel format includes a range of activities. For instance, the activities within R&D segment may 

be broadly categorised into those that define required technology, those that either acquire or 

develop the technology, those that validate and protect the technology and those that apply and 

introduce the technology into the projects in the next segment of the SPIP Wheel format: New 

Product Development. The way that these activities are executed determines the success of the 

product innovation process. The way that the activities are executed is determined by the strategy. 
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To externalise the OM’s strategy, this ground layer needs to be populated with data. The following 

section introduces the data that can be mapped onto the SPIP wheel format to achieve this.  

 

Figure 39 The SPIP Wheel format 

7.3.1.2 Data of the visual tool component of the SPIP Wheel 

Data which is mapped onto the ground layer of a knowledge map may include information from 

experts to more explicit and codified forms of knowledge such as articles and patents, (Eppler & 

Burkhard, 2007). The data selected for mapping on the SPIP Wheel format was information about 

resources. This was selected for two key reasons. The first is that activities within the SPIP Wheel 

must be achieved with resources. The second is that resources are central to the resource based 

perspective which was found to be a predominant strategic perspective of the OM (see Section 

5.4.2.1.2). The specific relationship between resources and strategy that will enable the OM’s 

strategy to be externalised is discussed below. 

The resources within an organisation can reflect the strategy of the organisation (Rangone, 1999). 

The specific relationship between resources and strategy was investigated by Javidan (1998) who 

linked resources to strategy through the capabilities and competencies of an organisation (see 
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Figure 40). Javidan noted that an organisation’s resources (including physical, human and 

organisational resources discussed in Section 4.4.3.2) can be transformed into capabilities.  These 

capabilities are defined by Javidan as a series of business processes and routines that manage the 

interaction among resources. These capabilities can then be transformed into competencies that are 

defined by Srivastava, Tasadduq and Fahey (1999) as cross-functional processes that incorporate 

resources, skills, and knowledge to create value. Javidan noted that the strategy of the organisation 

drives these competencies to match the particular market environment and vision of the 

management. Therefore, by representing resources of an organisation on the SPIP Wheel format 

above, the capabilities and competencies within the value chain of an organisation can be deduced, 

and from this, the strategy can be interpreted. The way that the resources are represented on the 

SPIP Wheel format so that strategy can be interpreted requires a process. This process is discussed in 

the following section. 

 

Figure 40 Relationship between resources and strategy (adapted from Javidan (1998)) 
 

7.3.2 Construction of the process component of the SPIP Wheel  

The process component of a visualisation method relates to the way the tool is applied. In Section 

6.5.1 it was highlighted that the process of applying visualisation methods was as important as the 

visualisation itself. For instance, the benefits of cognitive mapping were noted as facilitating the 

representation of different perspectives of the world, supporting communication, coordination, and 

supporting decision making, which are all active processes (see Section 6.6.1.3). In addition, the 

process of knowledge mapping was noted as creating additional knowledge (see Section 6.6.1.4). 

The use of the process of application is perhaps most developed in roadmapping (an existing 

visualisation method). Roadmapping acknowledges the unique benefits of both the process of 

customising the roadmap, and the process of analysing the roadmap (Phaal, et al., 2001). Phaal et al 

(2001) note that the roadmap customisation process ensures that the roadmap reflects the 

characteristics of the specific organisation. The analysis process then uses this customised roadmap 

to draw out unique insights. The SPIP Wheel process was constructed based on this dual process 

approach, and includes a process of application and a process of analysis. The process of applying 

the SPIP Wheel is presented in Figure 41. The details of the application and analysis processes are 

presented in the following sections.  
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7.3.2.1 Process of applying the SPIP Wheel method 

The process of application involves populating the SPIP Wheel with resource data as introduced 

above. Scozzi et al. (2005) note that application of visual methods requires them to be dissected and 

reassembled by the process owners. The SPIP Wheel application process then takes each activity 

segment of the SPIP Wheel and populates it with the resources that the company has to achieve that 

activity (see the process in Figure 41). These resources can be of the form outlined in Section 4.4.3.2 

including human resources such as skills and knowledge, productive resources and technology 

resources. The process of application is divided into resource identification, availability and 

formatting. The following sections will introduce the process in relation to the process illustrated in 

Figure 41.  

 

Figure 41 The SPIP Wheel 

application process 

Resource identification 

Resource identification identifies the resources that the company has 

access to which address the activities within the SPIP Wheel. This can 

be achieved by focusing on one segment of the SPIP Wheel at a time. 

For instance, Figure 41 illustrates the process of resource 

identification against the Market research segment of the SPIP Wheel 

format (see Part a. of Figure 41). Part b of Figure 41 shows a range of 

hypothetical resources that can be used to address the activities in the 

market research segment.  These resources can be identified through 

structured interviews, group discussions, document analysis and an 

audit of organisational resources. 

Resource availability 

Resource availability categorises the resources identified above based 

on the level of access the company has to them.  The levels of access 

are classified as, embedded in-house, partial in-house, existing 

partnership, easy to outsource and difficult to outsource. These levels 

are based on the maturity levels used to assess the SPIP in Section 

5.2.2.1 and insights from ALtd. Each identified resource can be 

classified into one of these categories. To differentiate between the 

different levels a colour code may be used as shown in Part c of Figure 

41.  

Resource formatting 

Resource formatting assembles the categorised resources into the 

format of the SPIP Wheel. Part d of Figure 41 shows the assembled 

market research segment, which includes the identified resources 

from Part b, colour coded based on the level of access in Part c. This 

market research segment is then assembled along with all the other 

segments of the SPIP Wheel into the applied SPIP Wheel Format. A 

hypothetical example of the applied SPIP Wheel is shown in Figure 42. 

This applied SPIP Wheel format may then be used to analyse the 

company. This process of analysis is discussed in the following section. 
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Figure 42 Hypothetical example of an applied SPIP Wheel 

7.3.2.2 Process of analysing the SPIP Wheel 

A process of analysis may be conducted on the applied SPIP Wheel to deduce the OM’s tacit 

strategy. As discussed in Section 6.6.1.2, a roadmap is analysed in several steps. These steps typically 

include an analysis of the roadmap across time, including past decisions, current issues, future plans 

and visions.  This time based approach to analysis was adopted for analysing the SPIP Wheel as it 
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may enable the tacit strategy of the OM to be externalised in line with Principle 1. Firstly, the current 

SPIP Wheel can be analysed to understand how the resources relate to capabilities, competencies, 

and ultimately, strategy. The historic development of the SPIP Wheel can then be analysed to 

generate insights about how the resources and associated competencies and strategy have 

developed over time and are likely to develop in the future. Finally, the current and historic analysis 

can be used to identify a range of future strategies that align with the tacit strategy of the OM. The 

following sections discuss these steps in more detail. 

Current state analysis 

An applied SPIP Wheel presents a current snapshot of the resources that a company has access to at 

each segment of the value chain. In Section 7.3.1.2 it was shown how strategy may be deduced from 

the resources within the company by understanding the capabilities, competencies and core 

competencies. These capabilities and competencies can be analysed on the applied SPIP Wheel in 

several ways as discussed below.  

 The relative distribution of resources around the SPIP Wheel may highlight the core 

competencies of the organisation. For instance, a manufacturing company which has a core 

competency in operations will have a bias of operational resources in their SPIP Wheel. This 

could make the applied SPIP Wheel unevenly distributed towards the operations segment of 

the SPIP Wheel. On the other hand, a company that outsources its manufacturing may have 

fewer operational resources, but perhaps relatively more marketing and sales resources. 

This will tend to make the applied SPIP Wheel more evenly distributed. The hypothetical 

SPIP Wheel in Figure 42 depicts a company that outsources its manufacturing and so it 

shows a relatively evenly distributed profile. 

 The colour balance of the segments also indicates core competencies of an organisation. A 

core competency will be highlighted by a region of resources to which the company has high 

levels of access. On the applied SPIP Wheel this corresponds to more blue and green 

coloured resources and less yellow, purple and red coloured resources. The ability of the 

colour balance to highlight competencies is illustrated in Figure 43 below. It shows two 

segments of the SPIP Wheel that have identical resources. However, the colours in each 

segment (a and b) indicate different levels of access to those resources (see part c of Figure 

41 for explanation of the different levels and colours). The segment of the SPIP Wheel 

shown in Part b in Figure 6 is more likely to contain a core competence than Part a as the 

colours highlight that the organisation has higher levels of access to the resources in Part b.  
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Figure 43 Comparison of the maturity of a segment of the SPIP Wheel  

 

The colour and distribution analysis above can deduce information about the strategy of a company. 

For instance, the hypothetical SPIP Wheel in Figure 42 reveals that it is a manufacturer of proprietary 

products. This is indicated by the high competence in the R&D and NPD segments and the bias of the 

distribution towards operations segment of the SPIP Wheel. Additionally, the high level of yellow in 

the operations and sales segments indicate that the organisation outsources their manufacturing 

and utilises distributors for sales. Thus, the current strategy of the company can be deduced. To 

understand the future strategy an understanding of how the company has developed in the past 

may be useful in order to understand the future strategic direction of the company. 

Historic analysis 

An analysis of the way that the SPIP Wheel developed over its history may provide insights into the 

future strategy of the company. A historical analysis can be achieved by applying the SPIP Wheel at 

different stages in the company’s history.  The way that the company developed from each stage of 

their history to the next may indicate the way that the company will progress from its current SPIP 

Wheel to a future SPIP Wheel. This analysis may be conducted through interviews with the OM and 

long term staff or based on historic company records. The historic SPIP Wheel profiles may not need 

to be as detailed as the current SPIP as the analysis focuses on the trend between the profiles rather 

than the specific resources within any particular profile.   

Future analysis 

Based on the above analysis a range of future SPIP Wheel profiles may be developed. These future 

SPIP Wheel profiles may be developed in a number of ways. The profile may be constructed based 

on an extrapolation from historic SPIP Wheel profiles, developed to address particular issues 

identified during the current analysis, or may be developed based on recent decisions the OM has 

made.  
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In conclusion, the visualisation method constructed above has the potential to address the solution 

framework. It has the potential to externalise the OM’s tacit strategy within the guiding principles. 

To test the potential of this method it must be implemented into ALtd. The plan for this 

implementation is presented in the following section.  

7.4 Plan of the SPIP Wheel method implementation 

The implementation plan sets out how the above SPIP Wheel method can be implemented into 

ALtd. The plan thus addresses Objective 7, to plan action. Coghlan & Brannick (2005) note that, while 

the plan should focus on the first number of steps, it should also consider the overall research that 

may include multiple research cycles. This plan, therefore, must consider the current research cycle 

in such a way that it supports future research cycles and also the commercial requirements of ALtd.  

A key commercial consideration that will affect the ability for future research cycles to be conducted 

within ALtd, is the demonstration of commercial value. Commercial value refers to the benefits that 

ALtd’s management perceive relative to the commitment of resources.  

To investigate the commercial value the SPIP Wheel method, it was applied theoretically at ALtd. 

This theoretical application means that the commercial value could be assessed without ALtd 

committing time or other resources. If this first research cycle confirmed the commercial value of 

the SPIP Wheel, future research cycles could be conducted to further develop the method. To 

execute this theoretical application, the author utilised the implementation process introduced 

above. To ensure the results of the implementation would be accepted by ALtd’s management, the 

implementation considered the success factors of product development method implementation 

presented by (Clarkson & Eckert, 2005). In particular, the author ensured that he was: 

 Seen as a neutral and independent from any one department. 

 Viewed as an authority in the field. 

 Respected by internal management. 

 Had access to all relevant information. 

 Represented factual data in a credible transparent way. 

Most of these success factors were established during the case study research conducted at ALtd 

before this action research cycle. However, the factors were further supported and extended during 

this action research cycle. The way that the implementation was conducted and the findings are 

discussed in the following section.  
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7.5 Implementation of the SPIP Wheel method at ALtd 

The implementation stage addresses Objective 8, to implement the solution. As highlighted in the 

section above, this was achieved through a theoretical application of the SPIP Wheel at ALtd. The 

findings of the implementation stage were documented in a confidential report (Wait, 2008) that 

was presented to ALtd’s management at the conclusion of the stage. This section summarises the 

findings of this report, firstly focusing on the process of application and then on the process of 

analysis (see Section 7.3.2).   

7.5.1 Application of the SPIP Wheel method at ALtd 

The application of the SPIP Wheel at ALtd was conducted in accordance with the process laid out in 

Section 7.3.2.1. Resource identification was completed based on the author’s understanding of ALtd. 

Resource availability was also completed based on the author’s understanding of the perspectives of 

key managers. Resource formatting was also completed by the author and resulted in the ALtd SPIP 

Wheel shown below in Figure 44. To preserve the anonymity of ALtd, the SPIP Wheel is shown at a 

low resolution so that the particular resources are not identifiable. The distribution and colour 

balance of the SPIP Wheel remain evident, and these characteristics will be used for the analysis in 

the following sections.   

 

Figure 44 ALtd’s SPIP Wheel (Wait, 2008) 

7.5.2 Analysis of the ALtd SPIP Wheel method 

An analysis of ALtd’s SPIP Wheel was conducted in accordance with the process laid out in Section 

7.3.2.2. The current analysis was conducted on ALtd’s SPIP Wheel presented above. The historic 
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analysis was conducted based on discussions with the OM and long term staff. The future analysis 

was conducted based on the findings from the current and historic analysis. The results of these 

analyses are presented in more detail in the following sections.  

Current analysis of ALtd’s SPIP Wheel 

An analysis of ALtd’s SPIP Wheel presented in Figure 44 highlighted a number of insights.  These 

insights are discussed below, relative to the characteristics of the SPIP Wheel highlighted with letters 

in Figure 45.  

 The Distribution of resources is biased towards operations and product development. The 

primary skew towards operations (indicated by point A in Figure 45) reflects ALtd’s core 

competencies in manufacturing. ALtd has built significant capabilities in injection moulding 

over its 40 year history. These competencies continue to generate most of ALtd’s turnover 

and maintain their reputation for high quality injection moulded components. The 

secondary skew towards PD (indicated by point B in Figure 45) reflects the significant 

competency in the area of custom product development.   

 Incomplete chain of embedded in-house resources. A complete SPIP Wheel is suggested as 

being advantageous of product innovation in Section 7.2.2.2. Although each state of ALtd’s 

SPIP Wheel has some resources, they are not all embedded in-house resources.  This 

indicates that while the complete value chain can be exercised, it relies on outsourced or 

limited in-house resources, which present areas of weakness. The weakest segments of the 

SPIP Wheel include Branding, Sales, and Market Research (indicated by points C, D & E 

respectively in Figure 45).  

 

Figure 45 Current analysis of ALtd’s SPIP Wheel  
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The current analysis highlights that ALtd has core competencies in the Operations and NPD 

segments of the SPIP Wheel. This reflects the incumbent business strategy of developing and 

manufacturing custom products. The findings above also reflect those identified during the two step 

analysis (see Chapter 5). Understanding how resources within ALtd’s SPIP Wheel developed over 

time may offer further insights into the strengths and weaknesses of the strategy.   

Historic analysis of ALtd’s SPIP Wheel 

The historic development of ALtd was investigated in relation to the ALtd’s current SPIP Wheel. This 

development was identified though discussions with the OM and senior staff. The historical analysis 

is presented against the axis of turnover and time in Figure 46. Both axes are arbitrary but serve to 

highlight the growth and development of ALtd over time. Profile A in Figure 46 represents the 

resource profile when ALtd was established in the 1970s, Profile B represents the current resource 

profile discussed above. The intervening profiles highlight significant stages of the development of 

the company. Two key insights were drawn from this analysis. 

 The relative shape of the resource distribution has remained consistent. ALtd appears to 

have always had a core competence in operations and a deficiency in marketing sales and 

market research. From this, it can be concluded that the OM’s vision and strategy has 

remained constant during the development of the company.  

 The company developed organically over time. The development of resources appears to 

be incremental over time, without a stepwise change. In terms of strategy, this may indicate 

that the company has been developed within its own resources, i.e. without external 

funding. This has implications for the development of the future strategy, as it must be 

achievable through incremental growth.   

 

Figure 46 Historic development of ALtd's SPIP Wheel 
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Future analysis of ALtd’s Wheel 

The future analysis was conducted based on the previous analysis and the declared strategic goal, to 

increase the turnover from proprietary development to 50% (see Section 1.1). A range of six future 

SPIP Wheels were developed based on recent decisions made by the OM. The scenarios are 

introduced below and are shown in Figure 47.   

A. Represents the development of proprietary products in a range of different markets. 

B. Represents the development of new products with existing technology for existing markets. 

C. Represents moving manufacturing offshore and concentrating on the product development. 

D. Represents the utilisation of the Open Innovation approach to new product development. 

E. Represents the development of new products based on new technology for existing markets. 

F. Represents the utilisation of Co-development to develop new products. 

 

To analyse the relative strength of the scenarios a simple cartography was developed (see the 

extended colour code in Figure 47). The resources that would require development in each scenario 

are shown as dark regions. The resources that would become redundant in each scenario are shown 

as clear regions. This implies that the models with the least dark regions are those that are easiest to 

implement as they have the least resources that require development. For instance, Scenario B, with 

relatively few dark regions, requires little development as it closely reflected the existing approach 

to product development at ALtd.  Scenario C on the other hand has many dark and clear regions and 

would require a significant change to ALtd’s business model and the way they develop products. It 

was found that the easier scenarios were more closely aligned to the current activity of ALtd than 

the harder ones. The harder scenarios, while still representing realistic opportunities, reflected 

longer term scenarios.  In this way, a short term and a long term strategy emerged from the analysis. 

These short and long term strategies were recognised as potentially reflecting the OM’s tacit 

strategy.  Both of these strategies are discussed in the following section. 
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Figure 47 Future scenarios presented on the SPIP Wheel (Wait, 2008) 

7.5.3 Externalisation of the OM’s tacit strategy on the SPIP Wheel 

From the scenarios presented above, an emergent and long term strategy was identified and 

represented on the SPIP Wheel. An emergent strategy was identified that linked together the recent 

decisions made by the OM at ALtd.  The long term vision was identified based on the historical 

development of ALtd, and an understanding of the motivations of the OM (see Section 5.4.2.3.1). 

Emergent strategy - Co-development of Medical Devices 

Co-development of medical devices was identified as the emergent strategy of ALtd. This strategy 

was evident in the way several recent projects were handled. Instead of ALtd presenting their 

normal quote for services, the OM directed that the services be underwritten for a share of the 

equity of the client company. This was a significant departure from the standard quoting practice 

used at ALtd. This reflected a type of co-development that reflected Scenario F in Figure 47, the 

implications of which are discussed below. 

 This strategy bridges the gap between ALtd’s current resource profile and that needed to 

develop proprietary products. It achieves this by using the resources of a co-development 

partner in the areas of branding, sales and market research to effectively fill the resource 

gaps in their own SPIP Wheel.  

 This strategy also addresses ALtd’s other threats and weaknesses (see Section 5.2). In this 

way, it repositions ALtd away from directly competing with the low cost centres and reduces 

reliance on key existing customers. Conceptually, it also reduces ALtd’s dependency on the 

OM as a source for all new ideas and front end activity. This is particularly important as ALtd 
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is entering the medical market, a market in which ALtd has relatively little expertise. The 

ability to utilise their partner’s existing networks will enable ALtd to rapidly develop its own 

network. 

 The strategy does not make any existing resources redundant.  The historic analysis 

showed that ALtd developed organically without major acquisition or loss of resources.  This 

co-development strategy aligns with this historic development and, therefore, may match 

the OM tacitly held strategy.  

 

Figure 48 ALtd’s emergent strategy represented on the SPIP Wheel (Wait, 2008) 

Long term strategy - Medical Device Development Company 

Becoming a medical device development company was identified as a long term strategy of ALtd. 

This was identified based on the historic analysis, general focus on the medical industry and the 

personal motivations of the OM. It forms a logical extension of the emergent strategy and stated 

strategic goal of developing new proprietary products.  This strategy requires development in three 

segments of the SPIP Wheel, namely market research, sales, and branding which are discussed 

below. 

 To develop proprietary medical products ALtd must develop its own market research 

competency. ALtd may be able to leverage off the learning from the co-development and 

the existing partner to develop its own resources. This is highlighted Figure 49 where the 
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resources in the market research segment have changed from being existing partner 

(yellow) to being an embedded in-house resource (blue).  

 To sell and market their own medical range of products ALtd may develop their own sales 

channels rather than relying on distributors. This would enable an improved understanding 

of the market environment in addition to the market research competency. This may be 

achieved by improving the level of access to sales and branding resources to being 

embedded in-house resources, highlighted in Figure 49 in blue. 

 

Figure 49 ALtd’s long term strategy represented on the SPIP Wheel (Wait, 2008) 

In summary, the above discussion has presented the current state, historic development and future 

scenarios of ALtd’s SPIP wheel. These different profiles are compiled together on an axis of turnover 

and time in Figure 50. The profiles between A and B show the historic development (see Figure 46), 

profile C is ALtd’s current SPIP Wheel (see Figure 44), profile’s D, E and F are a selection of the future 

scenarios presented in Figure 47, profile G is the emergent strategy (see Figure 48) and profile H is 

the long term strategy (see Figure 49). The profiles are represented in a line, representing the 

organic growth of ALtd across time. 
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Figure 50 Compliation of the historic, current and future SPIP Wheel profiles of ALtd 

 

The objective of the above implementation section was to address the central proposition of the 

solution framework, to externalise the OM’s tacit strategy. The visualisation of an emergent and long 

term strategy on the SPIP Wheel indicate that this was achieved. In addition, the ability of the SPIP 

Wheel to compare different companies was investigated through an application into two other 

companies. This is discussed further in Section 9.5.  The following section will formally evaluate how 

this was achieved against the solution framework. 

7.6 Evaluation of the SPIP Wheel method 
The evaluation stage addresses Objective 8, to evaluate the effectiveness of the method against the 

solution framework. Coghlan & Brannick (2010) suggest that the evaluation stage establishes 

whether the original construction fitted, whether the actions taken matched the constructing, 

whether the action was taken in an appropriate manner, and determines what feeds into the next 

cycle of constructing, planning and action. These aspects were addressed through a comprehensive 

process of evaluation at ALtd. Firstly, the outcomes of the theoretical application, as summarised in 

the sections above, were documented in a detailed management report (Wait, 2008) and distributed 

to management. A series of meetings were then held, both with individuals and groups, to review 

the findings of the report. These meetings aimed to explore the aspects noted above, and they 

provided a wide range of feedback from a range of different perspectives. The feedback highlighted 

both good elements of the tool and process component of the method, and also areas for 
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improvement.  This detailed feedback was then synthesised by the author and used to evaluate the 

method against the nine principles of the solution framework (see Section 6.4.2.). While the 

management report and the documented feedback is commercially sensitive and, therefore, not 

included in this thesis, a summary of the evaluation is presented in the section below. 

 

Principle 1: The solution should represent the current product innovation strategy in an explicit 

form 

This principle was addressed in several ways discussed below: 

 The emergent or current strategy of the company was explicitly represented in Figure 48. 

The OM noted that it was a fair representation of his strategy and, therefore, suggested it be 

shown to the wider management team.  

 The innovation strategy is implicit in the company strategy. The OM’s vision was to develop 

new proprietary products, and the company had developed around this as illustrated in 

Figure 47. The Historic analysis presented the continual development of resources around 

the segments of the value chain. The particular strategy for developing new product 

innovations was indicated in the difference between the current and emergent SPIP Wheel 

profiles. 

 The SPIP Wheel provided a medium for the OM to self reflect on the strategy. The OM was 

known to consider strategy subconsciously against his mental model of the organisation. The 

SPIP Wheel externalised this mental model and enabled him to reflect on the strategy. The 

OM asked for, and was provided with, a detailed report associated with the SPIP Wheel 

profiles for his further consideration. 

 

Principle 2: The solution should support the on-going analysis of the product innovation strategy 

Principle 2 was addressed by the SPIP Wheel in this research cycle in several ways, as discussed 

below: 

 The SPIP Wheel enabled the objective comparison of different scenarios and, therefore, 

different PI strategies. The scenarios could be developed at any stage when strategic 

options need to be evaluated and decisions need to be made. The OM acknowledged that 

the range of scenarios reflected potential strategies. However, he noted that they were not 

necessarily easy to interpret without explanation from the author. Following research cycles 

should address this process of interpretation. 
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 The SPIP Wheel presents an opportunity for wider management to contribute to strategy 

analysis. The OM’s ability to create dynamic capabilities from the company’s resources 

enabled him to pursue opportunities based on his tacit strategy. The SPIP Wheel explicitly 

presents the resources within the company which may be used to analyse the OM strategy 

or to justify alternative strategies.  

 The SPIP wheel format enables comparison of strategy across time.  The retrospective 

analysis of the historic development of the SPIP Wheel resulted in a high level review that 

enabled some insights to be drawn. However, it was a difficult and labour intensive process. 

An alternative approach may be to develop a historic perspective by periodically applying 

the SPIP Wheel, and then retrospectively analysing them. This may provide the opportunity 

for more detailed and meaningful reflection on an ongoing basis.  

 The SPIP Wheel could be integrated into the strategy planning process. Embedding the 

SPIP Wheel process into the existing strategy planning process may achieve the benefits 

noted above. In addition, it may provide a meaningful and transparent structure to the 

planning process. The author was asked to roll out the SPIP Wheel method to support the 

upcoming strategy planning process. This will be presented in the next action research cycle.  

 

Principle 3: The solution should support the flexibility of the SME 

Principle 3 was addressed by the SPIP Wheel as discussed below: 

 The SPIP Wheel could support the dynamic capabilities of SMEs. The flexibility of SMEs is 

related to their ability to dynamically change the configuration of their resources (see 

Section 4.4.3.2). As the SPIP Wheel presents the resources, the dynamic capabilities can be 

identified and changed based on a particular opportunity.  

 The SPIP Wheel supports flexibility by not constraining the strategy. The SPIP Wheel does 

not present an absolute strategy, but rather requires interpretation.  As noted above, the 

interpretation can be used to support an entrepreneurial opportunity, that may have been 

outside of a more defined strategy. 

 The ability to interpret the SPIP Wheel was identified as a difficulty. As noted, the 

managers were not able to interpret the scenarios of the SPIP Wheel as they did not have an 

in-depth understanding of the particular details of the SPIP Wheel. To enable this 

interpretation, the managers may need to be involved in the SPIP Wheel application and 

assessment. This will be addressed in the following cycle.  
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Principle 4: The solution should be achievable with the existing resources of the SME. 

Principle 4 was addressed by the SPIP Wheel as discussed below: 

 The theoretical application was conducted within the resources of ALtd. It was facilitated 

by the author who was supported by funding from FRST (see the acknowledgements) and, 

therefore, did not present a financial burden to the company. The funding situation may not 

be easily replicated however.  

 To be implementable in other SMEs the SPIP Wheel application and analysis processes 

need to be improved. The theoretical application of the SPIP Wheel extended over a year. 

While this may have been due to the simultaneous development and application of the SPIP 

Wheel, a lengthy implementation process may not be tolerated by management in future 

research cycles or in other SMEs. The application and analysis process, therefore, must be 

streamlined to reduce implementation time and required involvement from the facilitator.  

 

Principle 5: The solution should support and extend the perspective of the OM.  

Principle 5 was addressed by the SPIP Wheel as discussed below: 

 The SPIP Wheel method was found to support the OM’s perspective. The development of 

the method emphasised the use of resources based on the OM’s resource based view and 

the use of the value chain based on the OM’s perspective of the ALtd’s value chain. The 

success of this is evident from his adoption of the method.  

 The OM’s perspective may be extended by introducing other managerial perspectives into 

the SPIP Wheel. This theoretical application attempted to present the resources from an 

objective perspective and took into consideration the perspectives of several key managers. 

The more perspectives that are considered in the application of the SPIP the closer the 

profiles will become to reality.  

 The SPIP Wheel increased the perception of ALtd’s value chain. Previously, it was 

considered as design, tooling and manufacturing. However, by relating the ALtd value chain 

to the SPIP, the other segments of the value chain required to develop proprietary products 

may become apparent.  

Principle 6: The solution should support and extend the existing strategy transfer process. 

Principle 6 was not directly addressed by the theoretical application of the SPIP Wheel.  However, 

the presentation to management presented three key opportunities for achieving this.  
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 The author was invited to implement the SPIP Wheel process instead of the normal formal 

strategy process. This could support and extend the formal strategy transfer process. The 

next research cycle constructs the SPIP application process such that it can support this.  

 The SPIP Wheel was adopted by the new GM as key communication tool. After the 

presentation the GM proposed using the tool and distributed it around the company. The 

language used in the tool was also adopted. She identified it as medium to direct the 

strategic conversation. This has the effect of addressing the social transfer of strategy.  

 The SPIP Wheel was presented to the industry body as an approach of creating and 

communicating industry strategy. The GM presented the SPIP Wheel to a range of industry 

stakeholders at an industry strategy planning session.  It was identified as having potential 

but was not used further, due to its stage of development.  

 

Principle 7: The solution should present the product innovation strategy in the context of the 

company strategy. 

Principle 7 was addressed by the SPIP Wheel as discussed below: 

 The PI strategy is embedded within a wider company strategy presented on the SPIP 

Wheel. The format of the SPIP Wheel includes a complete cycle of value generation through 

nine segments. This means that the SPIP Wheel fundamentally represents the organisations 

ability to generate value, through existing and new products. An interpretation of the SPIP 

Wheel highlights the specific NPD strategy. The OM was shown to view PI as simply another 

process within the organisation, the presentation of the PI strategy within the wider 

company strategy supports this.  

 The potential of the SPIP Wheel format for directing the wider company strategy was 

identified. The ability of the tool to represent all the value adding components of the 

business means that it could potentially highlight the strategy of each of those departments 

as it does for the PI strategy. This was a key factor in the SPIP Wheel being selected to 

facilitate the strategy planning process as noted above.  

Principle 8: The solution should be politically neutral. 

Principle 8 was addressed by the SPIP Wheel as discussed below: 

 The theoretical application was based on the impartial view of the author. The author 

implemented the SPIP Wheel considering a range of political influences.  Key influences 

included the personalities, and the communication between the key individuals presented in 



149 
 

Section 5.4.2.1. The implementation mitigated the political influences by triangulating all the 

data from multiple perspectives. Removing political biases from the data was time 

consuming. The next cycle of development needs to build this neutrality or triangulation into 

the process of application.  

 The SPIP Wheel presented emergent strategies, not new ideas. In this way, the 

management viewed the SPIP Wheel as a tool to assert their authority, rather than as a 

threat to their authority. This was a key factor in its adoption and recommendation as a 

structure for the strategy planning process.  

 The establishment of a visual language assisted the neutrality.  While the resources were 

presented in functional areas, the conversation and analysis focused on the collective view 

of the resources. In this way, none of the management staff resisted the assessment or 

findings. 

 The successful adoption of the SPIP Wheel may be due to its association with the author. 

The author had developed a trust and rapport with ALtd over the period of application. This 

engagement within the process was critical for applying the SPIP Wheel theoretically. To be 

applicable in other organisations the trust and impartiality of the author must be embedded 

within the implementation process. The following research cycle must address this factor.   

 The SPIP Wheel may be used as a political tool. While it was presented neutrally, it may be 

used by members of management to gain control over or to assert authority. This potential 

political tactic was noted by the author. The following research cycle must consider this 

implication and develop the process accordingly.  

Principle 9: The solution should support collaboration. 

Principle 9 was not addressed by the SPIP Wheel in this research cycle. As the SPIP was implemented 

theoretically, there was no opportunity for collaboration.  Several insights were made that could be 

used in the following research cycles however. 

 The ability of the method to support a consensus was established. The principles of what 

the SPIP Wheel represented were instantly understood by those to whom it was presented. 

The concept of the value chain, resources and maturity were simple concepts and easily 

grasped. These concepts and the visual tool established a language in which the managers 

could communicate across functional boundaries. Further development should enhance this 

factor. 

 The specific colour coding was identified as a limitation. The colours used to represent the 

accessibility of the resources were noted as too complex by the management. It was also 
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highlighted that the colour coding between the SPIP Wheel format and applied SPIP Wheel 

was inconsistent. Further development should simplify the use of colour to ensure that it is 

easier to understand and, therefore, support collaboration. 

 Collaboration may be established by including input from different functional groups. 

Developing the SPIP Wheel collaboratively, utilising input from all functional groups, may 

help achieve Principle 9 in the following research cycle. 

In conclusion, the SPIP Wheel method has demonstrated the ability to successfully address the 

central proposition of the solution framework. It presents a method that can externalise the OM’s 

tacit strategy. This is illustrated in Figure 51 below with the SPIP surrounding the head of the OM.  

The evaluation above highlighted that the theoretical application successfully addressed, Principles 

1,2,3,4,5,7, and 8 but did not address Principle 6 and 9. The reason Principles 6 and 9 were not 

addressed can be related to the fact that it was a theoretical application.  This theoretical approach 

saw the author implement the method in isolation from the actual strategy development process, 

making Principle 6 unachievable. The evaluation of both of these principles in the above section 

highlights a resolution that may enable the principles to be addressed. A second action research 

cycle may enable the SPIP Wheel method to be iterated to address the all of the principles of the 

solution framework.  

 

 

Figure 51 The SPIP Wheel supporting the externalisation of the strategy stage of the SPIP at ALtd 

7.7 Chapter Summary 
This chapter set out to develop a solution method based on the solution framework. The chapter 

executed the first action research cycle and addressed objectives 6, 7, 8 and 9 of the research. 

Firstly, the SPIP Wheel was constructed based on the solution framework, a theoretical application 
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was then identified as an appropriate plan to test the method, the SPIP Wheel was then 

implemented at ALtd, and finally, it was evaluated against the solution framework. The findings of 

the evaluation stage highlighted a number of improvements that could be made in a subsequent 

action research cycle. These improvements will be implemented and presented in the following 

chapter.  
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8.0 Iteration of the SPIP Wheel Method  

8.1 Chapter Overview 

This chapter presents an iteration of the SPIP Wheel method established in the previous chapter. 

The iteration is based on the findings from the previous action research cycle and it progresses 

through the four stages of the action research cycle again, as in the previous chapter. The iterated 

SPIP Wheel method is found to address the central proposition and all of the guiding principles of 

the solution framework. 

8.2 Introduction 

The previous chapter highlighted some limitations with the SPIP Wheel method. While it addressed 

the central proposition of the solution framework and most of the guiding principles, not all of the 

principles were addressed. Specifically, it did not fully address Principle 6 which required the SPIP 

Wheel method to support and extend the existing strategy transfer process, or Principle 9 which 

required the SPIP Wheel method to support collaboration. The reason the SPIP Wheel method did 

not adequately address these two principles was related to the fact that it was implemented 

theoretically (see Section 7.6).  

This chapter presents a second academic research cycle that addresses the limitations of the first. 

The SPIP Wheel method is iterated so that it specifically addresses Principle 6, Principle 9, and the 

rest of the guiding principles of the solution framework. To achieve this, the SPIP Wheel method is 

integrated into the existing strategy planning process at ALtd. This requires the implementation to 

move from a theoretical approach to a collaborative approach. In this way, the second academic 

cycle will iterate the SPIP Wheel method such that it collaboratively supports and extends the 

existing strategy process addressing both Principle 6 and 9.  

The iteration of the SPIP Wheel method was conducted through the same four stages of the action 

research cycle as in the previous chapter (see Section 7.2).  Each stage of the previous research cycle 

is iterated based on the findings from the previous chapter, the requirements of the strategy 

planning process, and the solution framework. Each stage of this iteration is discussed in detail in the 

following sections. 
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8.3 Iteration of the SPIP Wheel method construction 

This section presents an iteration of the construction stage of the action research cycle. The SPIP 

Wheel method was constructed in the previous chapter in two components: a tool component and a 

process component. The iteration of both the tool and process component of the SPIP Wheel will be 

discussed in this section.   

8.3.1 Iteration of the visual tool component of the SPIP Wheel method 

The visual tool component of the method was found to be largely successful in the previous chapter. 

However, the inconsistent use of colour was identified as a limitation (see the review of Principle 9 

in Section 7.6). This was noted as a potential limitation to collaboration and it, therefore, presented 

a limitation to addressing Principle 9. To address this limitation, the colour coding of the SPIP Wheel 

was rationalised. The colours relating to the accessibility of the resources were changed from a 

range of arbitrary colours to a range of hues consistent with the segments of the SPIP Wheel format. 

The levels of the resource accessibility were also changed. The levels were reduced from the five to 

three, specifically: core, limited, and outsourced levels of access to resources. Core resources refer 

to those that are central to an organisation’s value chain and are adequately developed. Limited 

resources refer to those resources that are in-house, but below required levels. Outsourced 

resources refer to those that the organisation has to source externally. These two changes 

significantly reduced the complexity of the SPIP Wheel and made the colours consistent between the 

SPIP Wheel format and the applied SPIP Wheel. The rationalisation is illustrated on one segment of 

the SPIP Wheel in Figure 52 below. 

 

Figure 52 Rationalisation of the SPIP Wheel 

8.3.2 Iteration of the process component of the SPIP Wheel method 

The process component of the SPIP Wheel method required a comprehensive iteration. A wide 

range of insights and potential improvements were made in the evaluation section of the previous 

chapter (Section 7.6). In addition to these, the fundamental requirements of the process changed 

significantly. The existing process outlined in Section 7.3.2 presented the theoretical components of 
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the implementation process, that is, how to apply and analyse the SPIP Wheel. This was adequate 

for the theoretical application by the author, however, the collaborative implementation in this cycle 

required more practical considerations.  

The iterated SPIP Wheel process is presented in Figure 53 below. It is principally divided into the 

three steps based around three questions. The first step, ‘Where are we?’ aims to visualise the 

current SPIP Wheel profile of the company. The second step, ‘Where do we want to go?’ aims to 

visualise the company’s long term vision on the SPIP Wheel. The third step ‘How are we going to get 

there?’ aims to develop a set of strategic projects to bring the current SPIP Wheel profile in line with 

the future SPIP Wheel profile. Each step contains a series of phases that contribute to answering 

each of the three questions. The specific details of these steps will be presented in the following 

section. The reason why this particular three step process was developed is discussed below. 

 

Figure 53 SPIP Wheel implementation process 

The SPIP Wheel process was constructed based on characteristics of existing visualisation methods. 

These were incorporated into the process in consultation with ALtd. The major elements of the 

construction and the reasons for them are discussed below: 
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 The three stage structure was based on the T-Plan, a form of roadmap introduced in section 

6.6.1.2. The T-Plan and other strategy planning processes were found to use a three step 

process. The T-Plan uses the three descriptive step names: Where do we want to go? Where 

are we now? How can we get there? (Phaal, Farrukh, & Probert, 2009). This terminology was 

selected for the SPIP Wheel as noted above, however, the order of the steps was modified 

to reflect the characteristics of an SME. The placement of the ‘Where are we?’ step before 

the ‘Where do we want to go?’ step acknowledges that SMEs are more constrained by their 

current resources in their strategic decision making than larger companies. Changing the 

order will guide the participants to suggest achievable goals once they have an awareness of 

their current resources. This approach is supported by Galavan, Murray and Markides 

(2008). The structure also reflects the fundamental structure of the existing strategy 

planning process of ALtd, and this may help reduce resistance during the implementation. 

 The phases within each step also reflect the process of roadmapping. Phaal and Muller 

(2009) note that each stage of implementing a roadmap includes four phases: an ideation 

phase, a divergent phase and a convergent phase followed by a synthesis phase. They 

suggest that workshops are used as a medium for the divergent and convergent phases 

while the ideation and synthesis phases can happen around a format such as a roadmap. 

This concept of convergent and divergent phases conducted through workshops was 

adopted in the SPIP Wheel. This potentially addresses Principle 3 as the social environment 

of a workshop may support socialisation of the strategy.  

 A cross-section of staff from different departments and levels of management are included 

in the process. A team with greater diversity has been shown to be more innovative (see 

Section 3.4.1). A team from different departments will then potentially improve the 

creativity and uniqueness of the strategy. A team from different levels of the organisation 

may also improve the communication across the management hierarchy and improve 

collaboration. Together, developing teams from across departments and across 

management may improve the collaboration, comprehension and consensus of the 

innovation strategy.   

 The output of the process includes a written strategy plan. The OM requested that the 

process of the SPIP Wheel method delivered at least the same output as the previous 

strategy planning process. The key requirement of the existing strategy planning process was 

a formal strategy document as this was required to maintain the company’s ISO 9001 

certification. To address this, the output of the process included a formal strategy plan in the 

same Microsoft Word format as their existing strategy plan.  
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 The process also includes the other elements of the strategy planning process such as 

information technology and health and safety. These elements are incorporated into the 

process though the use of complementary visualisations. Eppler (2006a) suggests that 

complementary visualisations improve the breadth and flexibility of any one visualisation. 

Thus, in order to accommodate the wider requirements of the ALtd strategy planning 

process, a range of other visualisations were used.  

The process constructed above represents a significant development from the process used in the 

previous action research cycle. It aims to transform the previously theoretical application process 

into a practical, collaborative implementation. The next section presents the plan through which the 

process can be implemented.  

8.4 Iteration of the implementation plan of the SPIP Wheel method 

This section presents an implementation plan for the SPIP Wheel method. This plan was developed 

based on the construction above and in conjunction with the management of ALtd. The Plan 

revolves around the three steps of the implementation process shown in Figure 53. Specific details 

of the three steps of the implementation plan are summarised in the sections below.  

8.4.1 Where are we?  

This first step of the SPIP Wheel method aims to create ALtd’s current SPIP Wheel profile. This is 

achieved through four phases, namely: Team creation, Data collection, Profile creation, and 

Verification (see Figure 53). The step starts by creating teams from representatives of each of the 

nine segments of the SPIP Wheel (Market research, R&D, NPD, Inwards goods, Operations, Outwards 

goods, Branding, Sales, and Customer service). The participants are then asked to complete a simple 

questionnaire to identify the resources related to their respective segment of the SPIP Wheel. The 

resultant resource data for each activity of the SPIP Wheel is combined through a series of group 

discussions. This process categorises, integrates, and assesses the availability of the resources into 

one set of semi-structured data. The data is then represented on the SPIP Wheel to create ALtd’s 

SPIP Wheel profile. As shown in Figure 52, core resources are denoted in the darkest tone of the 

segments hue, limited resources are denoted in a mid-tone, and outsourced resources denoted in 

the lightest tone. The profile is then assessed privately by the OM who can verify that it is a true and 

correct representation of the company. The verified SPIP Wheel will then be circulated to the other 

participants.  
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8.4.2 Where do we want to go? 

The second step of the SPIP Wheel method aims to represent ALtd’s long term vision. This step 

includes four phases, namely: Analysis, Visioning, Scenarios, and Selection (see Figure 53). The step 

starts with a meeting in which key management representatives identify and communicate factors 

they believe influence ALtd’s current SPIP Wheel profile. This is a facilitated semi structured process 

that aims to gain consensus amongst the representative about the major limitations and 

opportunities of the current SPIP Wheel profile. This is followed by an opportunity to openly discuss 

radical change and new business models, directions and opportunities. This step should be informed 

by ALtd’s current SPIP Wheel rather than being constrained by it. This phase aims to uncover tacit 

aims, agendas, and motivations of management and staff in a non-confrontational environment. 

Ideas, concepts, and visions are collectively grouped and discussed. However, no consensus needs to 

be reached. The information from the SPIP Wheel analysis and visioning session can then be 

synthesised into a series of scenarios. Each individual scenario can be represented on the SPIP 

Wheel. The resources that need to be developed and those that will become redundant for each 

scenario can be highlighted. This creates a range of scenarios that can be objectively reviewed by 

ALtd’s management. Management may then select the desired future SPIP Wheel scenario. This may 

be one particular scenario, a culmination of several scenarios or a completely new scenario. This will 

then form ALtd’s future SPIP Wheel. 

8.4.3 How are we going to get there? 

The third step aims to develop a set of strategic projects to develop the resources required to bring 

the current and future SPIP Wheels together. This is again achieved through four phases, namely: 

‘Communication’ of the selected profile and strategic direction; identification of the required 

‘Support systems’ and resources; an explicit list of ‘Initiatives’ that link the current and future SPIP 

Wheels; and the development of an explicit ‘Strategic plan’. The first phase ensures that the future 

SPIP Wheel is presented openly and discussed with any contentions raised and addressed. The key 

representatives are asked to complete a similar questionnaire as in the first step, but this time 

identifying resources they would need to achieve the Future SPIP Wheel. A series of collective 

meetings will culminate with a range of written strategies and potential implementation projects to 

develop the required resources.  These projects can then be formed into a strategic plan in a format 

similar to ALtd’s existing strategic plan document. To ensure that the process is maintained, a review 

plan should be established to review the progression on a regular basis. This can form the start of 

more formal strategic development planning meetings.  
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The implementation plan above was formalised into a document and discussed with ALtd’s 

management. The process was approved for implementation in place of their existing strategy 

planning process. The following section details the outcomes of this implementation.  

8.5 Implementation of the improved SPIP Wheel method  

The SPIP Wheel method was implemented at ALtd using the implementation plan outlined above. 

The outcomes of the process were documented into a confidential report to management (Wait, 

2009). This section will summarise the way that the process was implemented and highlight the 

results. Each of the three steps of the implementation process will be discussed. 

8.5.1 Where are we? 

The aim of this step was to create a current SPIP Wheel profile of ALtd. The step progressed through 

four phases as introduced above, namely: Team creation, Data collection, Profile creation, and 

Verification. Each of these phases is discussed below. 

Team creation divided 15 staff from different divisions and departments of ALtd, into five teams (see 

Section 5.2 for an overview of ALtd’s departments and divisions). Of the five teams, three focused on 

ALtd’s custom Design, Tooling, and Manufacturing division, one team focused on the Medical 

division, and another on the Meat division.  The Meat and Medical teams considered all the 

segments of the SPIP Wheel as their divisions included a full value chain. Each of the three custom 

division teams focused on three segments of the SPIP Wheel in which they were most experienced. 

Team Alfa focused on the Market research, R&D, and NPD segments, Team Beta focused on the 

Inwards goods, Operations and Outwards goods segments, and Team Gamma focused on the 

Branding, Sales and Customer service segments. All teams included a cross-section of the 

organisation including the receptionist, warehouse staff, BDMs, the GM, and the OM. This cross-

section helped ensure that all the different perspectives within the organisation were included in the 

process. These five teams, and the segments of the SPIP Wheel they represent, are shown in Figure 

54. 

Data collection was achieved through a series of questionnaire forms and meetings. A form was 

developed to capture the participant’s knowledge of the specific resources at ALtd. The form was 

divided into the activities of the respective segment of the SPIP Wheel. The form also included a 

matrix to note the availability of the resources, as either core, limited or outsourced. An example of 

this form is shown in Figure 55. The participants were asked to consult with their respective 

colleagues in their respective departments to complete the forms. In order to collate and synthesise 
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this data into one set of data, a series of meetings was held for each team. At the meetings, each 

participant was asked to describe the resources they had identified. Each successive participant 

added to, or commented on, those resources identified beforehand. This was conducted in an 

systematic way with an understanding of the individual personalities so each person spoke freely. 

This resulted in a concise and verified set of resources. 

 
 

Figure 54 SPIP Wheel implementation teams  

(Wait, 2009) 

Figure 55 SPIP Wheel resource questionnaire form 

 

A current SPIP Wheel profile was created by the author from the data collected. To achieve this, the 

data was first consolidated. Similar resources were combined and minor or irrelevant resources 

were removed. The SPIP Wheel that represents the combined resources from Custom, Meat, and 

Medical is shown in Figure 56. As that data was captured in teams, based on the Custom, Meat, and 

Medical divisions, the SPIP Wheel was also presented in its component parts. The contract SPIP 

Wheel is shown in Figure 57, the Medical SPIP Wheel is shown in Figure 58, and the Meat SPIP 

Wheel is shown in Figure 59 below. 

The SPIP Wheels were presented to the OM and the GM for verification and sign off. The OM and 

GM reviewed the SPIP Wheels over a weekend and verified them as a true and correct 

representation of ALtd. The SPIP Wheels were then circulated around all the participants. 
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Figure 56 ALtd’s combined SPIP Wheel (Wait, 2009) 

 

 

 

 

 
 

 

 

 

 

Figure 57 ALtd’s Contract SPIP Wheel 
(Wait, 2009) 

Figure 58 ALtd’s Medical SPIP 
Wheel (Wait, 2009) 

Figure 59 ALtd’s Meat SPIP 
Wheel (Wait, 2009) 

8.5.2 Where do we want to go? 

The aim of this step was to create an explicit strategy for ALtd based on the SPIP Wheel. The step 

progressed through four phases namely, Analysis, Visioning, Scenarios and Selection. Each of these 

phases is discussed in detail below. 

The analysis phase identified the opportunities and issues affecting the resources and capabilities 

represented on ALtd’s current SPIP Wheels (shown above in Figure 57 to Figure 60). The participants 

were asked to prepare their responses individually, based on the circulated SPIP Wheels and in 

collaboration with their respective departments. A meeting was held with the full senior 
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management team including the Medical, Meat, Tooling and Design BDMs, the OM, the GM and the 

Systems Manager. The opportunities and issues were identified in a similar way as the resources 

were collected, cycling through the participants in a way sensitive to their personalities.  

Opportunities were noted on yellow post-it notes and issues were noted on purple post-it notes. The 

resultant analysis of the SPIP Wheels is shown in Figure 60 below.  

 

Figure 60 SPIP Wheel analysis at ALtd (Wait, 2009) 

 

The aim of the visioning phase was to identify and develop a consensus about the future direction of 

ALtd.  The participants were asked to consider their vision and come to the meeting prepared to 

discuss it and its merits against the SPIP Wheel. The discussion was facilitated and recorded by the 

author on a collective mind map. All perspectives were noted down and then they were linked into 

core themes which were discussed further.  This mind map represents a complementary 

visualisation method and is shown below in Figure 61. 

 

Figure 61 Visioning complementary visualisation (Wait, 2009) 
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A range of scenarios were then synthesised from the visioning and analysis phases. These included 

developing an international manufacturing division; developing into a rapid product development 

consultancy; developing into a plastic engineering consultancy; and developing strictly proprietary 

products. These scenarios were represented against the current SPIP Wheel. The required resources 

were highlighted in green. Resources that would become redundant were made clear. The resultant 

scenario SPIP Wheels are shown in Figure 62 through Figure 65. The scenarios were explained and 

discussed in a report presented to the OM and GM (Wait, 2009).  The OM was asked to consider the 

report and nominate his preferred strategy.   

 

 

 

 

Figure 62 Proprietary development scenario (Wait, 2009) Figure 63 Engineering Scenario (Wait, 2009) 

  

Figure 64 Rapid product development scenario (Wait, 2009) Figure 65 International development scenario (Wait, 2009) 
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8.5.3 How are we going to get there? 

The aim of this step was to operationalise the strategy nominated by the OM. This was achieved by 

implementing it into the existing strategy planning process. The step progressed through four phases 

namely: Communication, Support systems, Initiatives, and Strategic plan. Each phase is discussed 

below. 

The Communication phase (see Figure 53) was executed after the OM had reviewed the report from 

the previous step. The report was circulated around the top management team. A meeting, 

facilitated by the author, was held to select one scenario to focus on from the five presented in the 

report. The consensus was to proceed with proprietary option (see Figure 62). The OM had 

communicated a similar opinion to the author previous to the meeting and the consensus, therefore, 

reinforced the OM’s vision. The communication phase concluded with the official selection and 

dissemination of the proprietary scenario as ALtd’s future SPIP Wheel.  

The aim of the Supporting system phase (see Figure 53) was to identify the other systems and 

resources that may be needed to support the future SPIP Wheel.  The existing ALtd strategy plan 

included systems that were not explicitly included in the SPIP Wheel so this phase included them. 

Specific systems within the ALtd Strategic plan included Health and Safety, Information technology, 

Quality management, Finance, Communication, and Intellectual property. These elements were 

presented in a supporting Wheel and projected onto a white board as shown in Figure 66. The ideal 

performance of the systems was highlighted at the circumference of the circle while the current 

level was indicated towards the hub of the wheel. Along each spoke, the progressive stages of each 

system were discussed. Thus, the systems that would support the achievement of the proprietary 

goal were externalised.  

The Initiatives phase (see Figure 53) determined the specific resources that needed to be developed 

to achieve the proprietary goal. The proprietary development scenario was projected on a 

whiteboard and the author facilitated an analysis of the SPIP Wheel, segment by segment. Each 

participant was asked to contribute from their particular domain of experience. For each resource 

that was identified as being needed, a specific initiative was identified that could develop that 

resource. The evidence from this discussion is shown in Figure 67. 

The conclusions and resolutions from this meeting were documented into the existing Strategic 

Planning document. This ensured that their ISO 9001 certification would be maintained. This 

document is reviewed every six months and it was proposed by the participants that the SPIP Wheel 

method or a shorter version be repeated every six months.  
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Figure 66 SPIP Wheel supporting system analysis (Wait, 
2009) 

 Figure 67 SPIP Wheel imitative development (Wait, 2009) 

8.6 Evaluation of the improved SPIP Wheel Method 

The evaluation stage of the action research cycle addresses Objective 8 of the research, to evaluate 

the effectiveness of the method against the solution framework. This was achieved in a similar way 

as presented in the previous chapter. First, the way that the method addresses the central 

proposition will be discussed, and then the way that the method addresses the guiding principles will 

be discussed. 

The core proposition of the solution framework was that the OM’s tacit strategy needed to be 

externalised to improve the innovation performance. In the previous research cycle, it was found 

that even though the theoretical SPIP Wheel represented the OM’s strategy, it was not immediately 

obvious to those not involved in the construction of the SPIP Wheel. This represented a 

communication gap that needed to be addressed in this research cycle. The improved SPIP Wheel 

method in this chapter engages with, and builds consensus of, the strategy across the organisation, 

fully addressing the communication gap. An implication of this collaborative development is that the 

SPIP Wheel method moves beyond simply communicating the OM’s strategy and becomes a 

collaborative strategy development method. This finding is highlighted in Figure 68 below. It depicts 

the management team around the SPIP Wheel rather than the management team around the OM 

(as illustrated in Figure 51). This finding and others are discussed further in relation to the guiding 

principles of the solution framework below.  
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Figure 68 The SPIP Wheel supporting the strategy stage of the SPIP at ALtd 

Principle 1: The solution should represent the current PI strategy in an explicit form 

Principle 1 was achieved in a similar way as in the previous cycle. An additional insight from this 

cycle is discussed below. 

 Separating the current strategies of the departments and divisions within ALtd was useful. 

The current strategy of the different departments was made explicit in Figures 5 - 8. This 

ability to deconstruct the SPIP wheel provided insights into the contributions of the different 

departments to the ability of the business to develop proprietary products.  

Principle 2: The solution should support the on-going analysis of the PI strategy 

Principle 2 was achieved in a similar way as in the previous cycle. Additional insights are discussed 

below. 

 The time required to implement the process needs to be reduced before it is implemented 

on an on-going basis. The section above highlighted a much more detailed assessment 

process than in the previous action research cycle. This detail included more resources, 

particularly participants’ time. While this was beneficial for the first implementation, future 

implementations need to be conducted in less time. This may be achieved simply by the fact 

that the participants are aware of the process and could complete it quicker.  

 A historic perspective may be more accurately constructed by on-going implementation 

than by a retrospective analysis. This insight was made in the previous cycle and resulted in 

no historic analysis being conducted here. To enable the historic perspective to be 

developed, the process must be significantly streamlined to enable it to be implemented on 

a regular basis, as noted above. 
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Principle 3: The solution should support the flexibility of the SME 

Principle 3 was achieved as in the previous cycle. Additional insights from this cycle are discussed 

below. 

 The method’s ability to analyse divisions within the company improves the flexibility of 

the method. While developing the strategy for the overall company is the prerogative of the 

OM and the senior management team, the development of the strategy of the divisions is 

the responsibility of the respective BDMs. The division of the SPIP Wheels enables the BDMs 

to develop their strategy in a way that reflects the overall company strategy.  

 The use of complementary visualisations increases the flexibility of the method. The ability 

to select and use complementary visualisation tools, such as post-it notes, mind maps, and 

whiteboards, enables the process to be customised to suit the particular style and 

preferences of the participants. Other SMEs may wish to use more sophisticated 

visualisation tools for the visioning and support system phases.  

Principle 4: The solution should be achievable with the existing resources of the SME. 

As in the previous cycle, Principle 4 was achieved.  Additional insights from this cycle are discussed 

below. 

 While the process may be suitable for an initial strategic investigation, it is not currently 

suitable as a replacement for the six-monthly strategy development sessions. To make the 

process suitable for on-going analysis it could have steps removed, phases removed, or the 

number of participants reduced. Once the format of the SPIP Wheel is learned by the 

organisation, a wide cross section of staff may not need to participate. Likewise, once the 

future SPIP Wheel is established, it doesn’t need to be updated each time the method is 

applied, thus the second step could be removed.  

 The use of an IT system could also significantly reduce the time required to create and 

analyse the SPIP Wheel. The process of filling in the questionnaires, discussing the results in 

teams and then consolidating the results into one list, took a lot of time. The face to face 

discussion in the meetings was found to be beneficial in terms of collaborative sense making 

and engagement.  A computer system may assist this process and reduce the time it takes to 

implement. However, it must be done in such a way to preserve the collaborative nature of 

the process. Further research may be needed to understand the potential benefits and 

disadvantages of utilising a computer system to assist the SPIP Wheel method. 
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Principle 5: The solution should support and extend the perspective of the OM.  

Principle 5 was achieved in a similar way as in the previous cycle. Additional insights from this cycle 

are discussed below. 

 The OM was an active participant in the process, but did not attempt to control it. The OM 

has previously been shown to be the key decision maker at ALtd and, therefore, hold control 

of the development of the company, its resources and its people. However, during the 

implementation of the SPIP Wheel in this cycle, the OM appeared to be very accepting of 

perspectives that were different from his.  This enhanced the openness of the discussion as 

participants were prepared to speak frankly. 

 Other managerial perspectives extended the OM’s perspective. Previously, the strategy 

process was shown to be controlled by the OM with little input from other managers. One 

BDM remarked in the final meeting that while the opinions of the BDMs had been sought in 

the past, it was the first time that he felt that his opinions had been listened to. This 

significantly extends the range of perspectives on which the strategy is based and could 

potentially result in a better strategy being developed.  

Principle 6: The solution should support and extend the existing strategy transfer process. 

While Principle 6 was not adequately addressed in the previous cycle, the principle was addressed 

directly in this cycle. The ways that it was addressed are discussed below. 

 Both the formal and informal strategy transfer mechanisms were supported. The 

externalisation of the strategy in the SPIP Wheel externalised the OM’s tacit strategy. The 

integration of the process with the formal strategy development process supported the 

formal transfer process. The socialisation of the strategy during the meetings supported the 

informal transfer of strategy.  

 The OM’s strategy could be interpreted without personal communication with him. 

Previously, the OM’s strategy was interpreted by individuals with whom he had personal 

contact. The SPIP Wheel profile presented a device that enabled his strategy to be 

interpreted without direct communication with him. This may help the BDMs departmental 

strategising, as they can assess the potential impact on the OM strategy before having direct 

contact with him.  

 Staff induction was improved by the use of the SPIP Wheel. One newly-appointed BDM was 

inducted immediately prior to the SPIP implementation. Part of his induction included a 

strategic discussion with the OM. Afterwards, he noted he was unclear about the OM’s 

desired strategy. During the SPIP Wheel process, the BDM gained a detailed understanding 
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of the OM’s strategy, and afterwards was confident that his departmental strategy aligned 

with the OM’s vision.  

Principle 7: The solution should present the product innovation strategy in the context of the 

company strategy. 

Principle 7 was achieved in a similar way as in the previous cycle.  The additional insights are 

discussed below. 

 The specific innovation strategy could be more explicit than it currently is. The specific 

product development strategy must be interpreted from the overall SPIP Wheel. Further 

development of the method may include a step that specifically investigates the product 

innovation strategy. This may be achieved with complementary visualisations.  

Principle 8: The solution should be politically neutral. 

Principle 8 was achieved in a similar way as in the previous cycle. The additional insights are 

discussed below. 

 Political structure was acknowledged and maintained in the design of the phases within 

each step. The process aimed to maintain the existing political structure, specifically the 

influence of the OM. Each step of the process concluded with the OM signing off the step. 

This maintained the OM’s position of power within the organisation and ensured that the 

process was not seen as undermining his authority, but simply extending it.  

 The SPIP Wheel was used as a political tool by some participants. The GM took the process 

very seriously and offered some very pertinent and insightful contributions during the 

implementation. It was noted by some other participants that her enthusiasm for the 

process helped strengthen her new and controversial position as GM.  

Principle 9: The solution should support collaboration. 

Principle 9 was directly addressed by the SPIP Wheel in this cycle. The ways that it was addressed are 

discussed below. 

 Collaboration at the strategic level was stimulated. Previously, the strategy was shown to 

be autocratically controlled by the OM. The process appeared to establish a democratic 

element to this control. While the BDMs were previously expected to control their 

respective departments, this was the first time they were involved in a discussion about the 

direction of the company as a whole.  
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 The structured approach was identified as a key success factor of the method. A 

participant noted that the highly structured process forced the process to be executed 

properly. Previously, the OM or GM and other outspoken individuals had used shortcuts to 

remove elements of the strategy planning process or dominate it completely. Another 

participant noted that the SPIP Wheel method structure actually reflected what their ISO 

9001 strategy planning procedures said that they did, whereas the previous planning process 

did not.  

 Both departmental and inter-departmental communication was stimulated. Departmental 

communication was stimulated by including a wide cross section of ALtd’s staff in the 

process. Inter-departmental communication was stimulated by creating teams that included 

representatives from different departments, and by the extensive use of collaborative 

workshops. As a result of this, new lines of communication were established. For instance: 

after the process the BDMs established a new series of weekly meetings which were focused 

on discussing new product innovations.  

 The terminology used within the SPIP Wheel method was adopted by the participants. 

During subsequent meetings the participants used terms such as ‘resources and capabilities’ 

and ‘core competencies’ more than had been experienced previously. This created a 

companywide language that supported collaboration, even without direct reference to the 

SPIP Wheel.  

 This stimulated collaboration both within and across departments. During some phases the 

author was unable to fully support all participants’ queries. Without guidance or being 

asked, the members formed groups to work through issues they did not understand. One 

participant noted that the implementation has created a real buzz in the company.  

8.7 Chapter Summary 

This chapter set out to present the iteration of the SPIP Wheel method. The aim of the iteration was 

to improve the way that the SPIP Wheel method addressed the solution framework. The way that 

Principles 6 and 9 of the solution framework were addressed required particular attention.  To 

address this, a second action research cycle was conducted. The cycle was conducted in the place of 

the existing strategy planning process at ALtd and addressed the objectives of the action research 

cycle, specifically objectives 6, 7, 8 and 9. Firstly, the construction of the tool and process component 

of the SPIP Wheel was iterated, then a plan was developed to implement the SPIP Wheel method 

within a strategy planning process, and finally, the method was implemented and evaluated. The 

findings of the evaluation highlight that the iterated SPIP Wheel method fully addresses the solution 
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framework, including Principles 6 and 9. This, then, concludes phase two of the research: to develop 

a solution. The following chapters will close the thesis with a summary and reflection on the 

research, statement of contributions, and recommendations for future research. 
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9.0 Summary, Reflections and Conclusions 

9. 1 Chapter Overview  

This chapter summarises and concludes the thesis. Firstly, a summary of the thesis is presented 

which highlights how the research goal, aims, and objectives were achieved. A review of the impact 

on ALtd follows to highlight the practical outcomes of the research. The application of the research 

to other organisations is then investigated. A series of reflections on the research then discusses the 

academic contributions of the research before they are summarised at the end of the chapter. 

9.2 Introduction 

The previous eight chapters of this thesis have documented the execution of the research project.  

Chapter 9, the final chapter of the thesis, reviews the research contained in these previous chapters 

and determines if the specific research proposition has been fully addressed.  The research 

proposition was laid out in the introduction chapter of this thesis (see Section 1.5). It contained the 

research goal: to develop a method to practically support the product innovation process in 

manufacturing SMEs in New Zealand. The scope of the research was also laid out in the introduction 

(see Section 1.4). It highlighted that the research goal could be addressed within the single case 

study of ALtd, a SME manufacturer.  The results of this case study could then be transferred to other 

similar manufacturing SMEs in New Zealand. The subsequent research design laid out a range of 

aims and objectives to enable this to be achieved (see Chapter 2). To determine if this was achieved, 

the chapter will review three aspects of the research. Firstly, to determine if the research design was 

adequately addressed, the research will be summarised.  Secondly, to determine if the research 

delivered practical support to ALtd, the impact of the research on ALtd will be assessed. Thirdly, to 

determine if the practical support can be transferred to other manufacturing SMEs in New Zealand, 

a range of applications of the research is presented. In addition to these aspects, the research itself 

will also be reflected upon. Finally, the specific academic contributions and recommendations for 

further research will be discussed. 

9.3 Summary of the research  

This section presents a summary of the research presented in this thesis. To support this summary, 

an overview of the research is presented in the form of a visual map in Appendix 2. The map 
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visualises the relationship between the research design and the contents of the thesis. The following 

section should be considered together with Appendix 2. 

This research was motivated by the author’s experience at ALtd, and specifically by ALtd’s difficulty 

in developing new proprietary products (see Section 1.2). This difficulty was found to be common in 

other manufacturing SMEs in New Zealand (see Section 1.3). This industrial problem was defined in 

the research proposition as the goal of the research, which was to develop a method to practically 

support the product innovation process in manufacturing SMEs in New Zealand (see Section 1.5.1). 

This goal was divided into two aims: The first was to diagnose the issues with the product innovation 

process in manufacturing SMEs, and the second was to develop a solution to support the product 

innovation process in manufacturing SMEs (see Section 1.5.2). The research design presented in 

Chapter 2 was developed to support the execution of these two aims. The key characteristic of the 

research design was the division of the research into two phases. The diagnosis phase focused on 

the first aim and the solution phase focused on the second aim. The following discussion summarises 

how these two phases were executed. 

The diagnosis phase aimed to diagnose the issues with the product innovation process in 

manufacturing SMEs (Aim 1). This phase was executed in line with the first four objectives of the 

research. Firstly, a theoretical foundation of product innovation was developed based on an 

extensive literature review (Objective 1). This resulted in the development of the abstract model of 

the SPIP, which illustrated the nature of the strategic product innovation process (see Section 3.5). 

The specific nature of the product innovation process within manufacturing SMEs was then 

investigated (Objective 2). A comprehensive literature review was undertaken to identify the factors 

that affected the PIP in manufacturing SMEs.  This resulted in a detailed understanding of the nature 

of the SPIP in manufacturing companies (see Section 4.5). To understand the reasons for the 

particular product innovation difficulties at ALtd, a diagnosis framework was developed (Objective 

3). This diagnosis framework was developed based on the previous theoretical foundations and 

resulted in a two step analysis model. This two step analysis was then applied to ALtd (Objective 4). 

Step 1 identified that the strategy stage was the least mature stage of the SPIP. Step 2 identified that 

a key reason for this was the way that the company’s strategy was held and communicated by the 

OM. Specifically, the OM was found to hold the innovation strategy tacitly and express it emergently. 

This finding was investigated in the literature and it was found to be common to other similar 

organisations (see Section 5.5). This phase of the research, therefore, achieved Aim 1 and the 

associated objectives.   
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The solution phase set out to develop a solution to the issue identified in the previous phase. This 

phase was executed in line with the last five objectives of the research. This included the 

development of the pre-stage of an action research cycle, and the execution of each of the four 

stages of an action research cycle (see Section 2.4.4.1).  The pre-stage set out to define the context 

and purpose of the solution phase. This included the development of a solution framework 

(Objective 5). The solution framework included the central proposition that externalising the tacit 

strategy of the OM will improve the product innovation process. It also included nine guiding 

principles that outlined the requirements for a solution. Visualisation was identified as a suitable 

approach to the solution framework. A range of potentially suitable visualisation methods were then 

reviewed. While most were found to have some suitable features, none were found to fully address 

the requirements of the solution framework. The pre-stage, therefore, set out the context and 

purpose for the subsequent development of a new visualisation method. The development of this 

new visualisation method was undertaken at ALtd through two iterations of the action research 

cycle (Objectives 6 through 9). The first action research cycle created the SPIP Wheel and 

implemented it theoretically to test its ability to address the solution framework. It was found to be 

able to externalise the OM’s strategy, achieving the central proposition, but did not fully address all 

the guiding principles of the solution framework. The second action research cycle iterated the 

process of applying the SPIP Wheel method and developed it into a collaborative strategy planning 

process. The evaluation of this second cycle found that it fully addressed the central proposition and 

guiding principles of the solution framework. This achieved Aim 1 of the research, achieved the 

related objectives, and concluded the research presented in this thesis. 

In conclusion, the research presented in this thesis has achieved the goal, aims, and objectives of the 

research. The SPIP Wheel method represents the achievement of the research goal of developing a 

method to practically support the product innovation process in manufacturing SMEs in New 

Zealand. The aims and objectives of the research were achieved in the process of developing of the 

SPIP Wheel method. Thus, the thesis has presented the achievement of the research proposition.  

9.4 Practical impact of the research on ALtd 

A fundamental requirement of the research was to develop a method that provided practical 

support (see Section 1.5.1). Identifying the impact of this practical support is challenging. ALtd’s 

strategic goal was defined based on the percentage of total sales generated by proprietary products 

(see Section 1.4.1.2). Improving this percentage has been the implicit goal of the research. However, 

assessing the impact of the research based on this measure presents several limitations.  Firstly, due 

to the long time required to develop and commercialise proprietary products, increased sales from 
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proprietary products developed as a result of the research may take many years to be realised (see 

Section 1.4.1.2). Secondly, it is difficult to isolate the improvements that were due to research 

interventions from those due to commercial interventions (Driva, Pawar, & Menon, 2000). An 

alternative to measuring the effect on sales, is to reflect on the differences between the pre-study 

and post-study product development activities at ALtd. The pre-study product innovation activities 

of ALtd are introduced in Section 5.2. Generally, while ALtd had a range of early successes, it has not 

been able to develop a commercially successful product in recent times. To ascertain the post-study 

product development activities, a range of meetings were held with members of staff after the 

conclusion of the active research. The following discussion highlights the differences between some 

key product development activities and indicatives. 

 The relative time spent on proprietary projects versus that spent on custom projects has 

changed significantly since the beginning of the study. At the beginning of the study the 

design team spent in excess of 85% of their time on custom projects and 15 % on proprietary 

projects. Post-study the design team typically spends up to 80% on proprietary projects and 

about 20% on maintaining custom clients and projects.  This change of focus from custom to 

proprietary projects is in line with the strategy discussed in Section 7.5.3. 

 Communication of ALtd’s product development capabilities to the market has improved 

since the study. Prior to the study, market awareness of ALtd’s product development 

capability was largely related to the OM’s network and was based on word of mouth. Since 

the study, a new website has been created which highlights ALtd’s product development 

capabilities. This improves their ability to find strategic partners as well as new customers. 

This initiative reflects a move towards the emergent strategy discussed in Section 7.5.3. 

 Market positioning of the company and its services has become more focused since the 

study. ALtd’s original company slogan referred to its manufacturing capability. Since the 

study, it has been augmented to reflect a focus on the medical market. This focus represents 

a significant move towards the long term strategy discussed in Section 7.5.3. 

 ALtd has been active in searching for co-development opportunities since the study. ALtd 

now actively seeks partners to co-develop medical products. This is a significantly different 

approach than the one taken prior to the research where ALtd waited for opportunities to 

be presented to the company. This is in line with the emergent strategy shown in Section 

7.5.3 

 Gaps in ALtd’s current SPIP Wheel profile (see Figure 44) have been addressed since the 

study. A range of human resources in sales, marketing and medical R&D have been acquired 

since the study. Several new positions were created. A medical product development 
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manager was employed alongside a medical sales representative. This specifically supports 

the long term strategy outlined in Section 7.5.3. 

 Since the study the sources of new ideas for proprietary products has increased. Before the 

study, most new product ideas were introduced by the OM. Since the study concluded, ALtd 

has instigated a number of initiatives to generate new product ideas. These initiatives 

included a design competition and ideation seminars.  

 The way that product development projects are managed has changed. Since the study 

concluded, the design team has developed an explicit product platform matrix. This matrix 

highlights several new technology platforms and a range of associated product families. This 

systematic approach is a significant improvement since the study started, when the OM 

presented sporadic and sometimes unrelated ideas for proprietary development. 

Collectively, the initiatives presented above represent a positive change to the way that proprietary 

product development has been undertaken at ALtd. The most significant observation is the increase 

in involvement of other staff in the proprietary product development process. Previously, the OM 

controlled this process, and other staff didn’t contribute beyond what their job descriptions obliged 

them to. Since the conclusion of the research, staff have made significant contributions to the 

process. As the contributions have been adopted by the OM, it highlights that staff have a common 

understanding of the OM’s strategy, and this is a key outcome from the SPIP Wheel method. In this 

way, the research has had a positive impact on the product development process at ALtd.  This 

confirms that the research goal has been fully achieved.  

9.5 Applications of the research in other organisations 

The research was designed so that the findings developed in the context of ALtd could be 

transferred to other similar companies (see Section 1.5.1 and 2.4). To verify the transferability of the 

outcomes of the research, they were applied to a range of similar organisations. The specific 

outcome that was tested was the SPIP Wheel method, and this was tested in several different ways. 

This section will review a range of these investigations. Firstly, the transferability of the SPIP Wheel is 

demonstrated through an application to several other manufacturing companies. The applicability of 

the SPIP Wheel method to companies outside of the manufacturing domain is then discussed. The 

transferability of the visual format of the SPIP Wheel to other areas of strategic management is then 

presented. Finally, the use of supporting visualisations to extend the applications of the SPIP Wheel 

method is discussed.  

 



176 
 

9.5.1 Application of the SPIP Wheel to other manufacturing SMEs 

The transferability of the SPIP Wheel to other manufacturing SMEs was investigated during the first 

action research cycle (see Section 7.5.3). This investigation was presented in a paper by Wait, Seidel 

& Seidel (2008). Wait, Seidel and Seidel approached this by applying it to two other manufacturing 

SMEs associated with the INNOVATIONZ research team. The first case study, BLtd was an Auckland 

based low-technology SME manufacturer similar to ALtd. The second case study, CLtd was an 

Auckland based high-technology SME manufacturer. The SPIP Wheel was applied to both case 

studies in a similar method to ALtd during the first action research cycle (Chapter 7). The application 

was theoretical, but rather than being based on the author’s understanding of the company, they 

were applied based on the understanding of the INNOVATIONZ researchers embedded in BLtd and 

CLtd. The author compiled the SPIP Wheels in collaboration with the respective INNOVATIONZ 

researcher. The SPIP Wheel profiles of BLtd and CLtd are presented alongside the ALtd’s current SPIP 

Wheel in the figures below. Key insights from this application are discussed below. 

 A comparative analysis between the SPIP Wheel profiles of different companies highlights 

characteristics of their respective business models. The SPIP Wheel profile of BLtd (Figure 

70) highlights interesting similarities with ALtd’s SPIP Wheel profile (Figure 69). Both have a 

heavy bias towards the operations and NPD segment of the SPIP Wheel as they both hold in-

house manufacturing as a core competitive advantage, and both aim to extend their existing 

product portfolios. In contrast, the SPIP Wheel profile of CLtd (Figure 71) presents a 

completely different business model to ALtd. CLtd outsources its manufacturing and also has 

a much more balanced profile of core resources. 

 The SPIP Wheel format presents a unique way to benchmark organisations. As the SPIP 

Wheel uses a generic value chain for the basis of the SPIP Wheel profile, profiles from 

different organisations may be directly compared. This comparison could be useful at several 

levels. It could compare individual companies together (as discussed above) or aggregates of 

companies together, or an individual company with an aggregate set of companies. Each 

level of comparison presents particular opportunities and requirements for further research. 

This investigation highlighted that not only is the SPIP Wheel able to be applied to other 

organisations, it could also highlight meaningful differences in business models. This presents an 

area of potential future research. One area of future research may be to identify a range of 

archetype SPIP Wheel profiles that reflect different business models.  
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Figure 69 ALtd’s SPIP Wheel profile Figure 70 BLtd’s SPIP Wheel profile Figure 71 CLtd’s SPIP Wheel 
profile 

9.5.2 Development of an SPIP Wheel method introductory workshop 

The development of an introductory workshop for SPIP Wheel method was an insight from the 

above test and a reflection on the research at ALtd. At ALtd, it was found that when management 

saw the company profiled on the SPIP Wheel, they became engaged and understood the potential of 

the method to communicate strategy. The test above highlighted that developing this introductory 

profile of a company required an in-depth knowledge of the resources of the organisation, and that 

it was labour intensive to apply. To extend the utility of the tool to organisations outside of the 

INNOVATIONZ, and the longitudinal research community, it was identified that the management of a 

prospective organisation must be engaged in way that did not require the organisation to be 

profiled. As a resolution to this issue, a two hour introductory workshop was developed. The 

objective of the workshop was to guide participants quickly through the SPIP Wheel method to 

highlight the key benefits of the method. The template of the workshop are shown in the figures 

below and discussed in more detail below. 
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Figure 72 SPIP Wheel workshop template 

  

Figure 73 SPIP Wheel workshop company assimilate 
sheet 

Figure 74 SPIP Wheel workshop company scenario 
sheet 

 

The introductory workshop reduced the complexity of the implementation of the SPIP Wheel, by 

utilising a pre-prepared SPIP Wheel profile of a hypothetical company. The hypothetical company 

was introduced (Figure 73) and the participants were required to assume roles and responsibilities in 

the company, and to familiarise themselves with the hypothetical SPIP Wheel profile. . A scenario 

was then introduced which required the participants to develop strategic scenarios around the SPIP 

Wheel to take advantage of the scenario Figure 74. This workshop was documented in a central 

worksheet that tracked the development of the process Figure 72. On reflection, the participants 

could see how the development of a response to the scenario was supported by the use of the SPIP 

Wheel.  This workshop was tested in two situations which are discussed below. 
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 The introductory workshop was implemented at another manufacturing SME. DLtd was 

under similar threats to ALtd and requested the guidance of the INNOAVTIONZ research 

group. DLtd’s top management team were invited to participate in the SPIP Wheel 

introductory workshop alongside a range of other workshop activities. Figure 75 shows the 

management team engaged in the workshop. As a result of this workshop, DLtd invited the 

author to conduct the full SPIP Wheel method at the company. 

 The introductory workshop was implemented at an industry seminar. The Designers 

Institute of New Zealand (See DINZ (2011)) held a seminar in collaboration with the 

INNOVATIONZ research group. A range of professionals from several different industries 

attended and participated in the workshop (see Figure 76). A number of the participants 

owned design consultancies and suggested that while the segments of the SPIP Wheel did 

not reflect the elements of their business, it did reflect their client’s businesses, and also 

highlighted how their consultancy fitted into their client’s business models.  

  

Figure 75 Introductory SPIP Wheel workshop with 
DLtd 

Figure 76 Introductory SPIP Wheel workshop with 
DINZ 

 

The implantation of the introductory workshop highlighted several areas for future research. Firstly, 

the success of the workshops highlighted the potential of packaging the rest of the process into 

workshop modules. Each phase of the three stages of the SPIP could be developed into a short 

workshop. This would address the issue of implementation time identified during the 

implementation at ALtd. Secondly, the implementation at the DINZ seminar identified the SPIP 

Wheel method could represent collaborative business models, rather than the business model 

within an individual organisation.   

In conclusion, the workshops indicate that the SPIP Wheel method can be applied to other 

companies, both inside the manufacturing domain and in a broader range of industries.  
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9.5.3 Extension of the SPIP Wheel method with supporting visualisations  

The use of supporting visualisations to further support the SPIP Wheel method was investigated. The 

use of supporting visualisations was introduced in the second research cycle (Chapter 8). The more 

extensive use of supporting visualisations was investigated during the implementation of the SPIP 

Wheel method into DLtd. Scenario sheets were developed to specifically support the scenario 

selection phase of the second step of the method. These scenario sheets complement the various 

SPIP Wheel scenarios with supplementary information as shown in Figure 77. This information 

included a competitive analysis, financial analysis, company structure analysis and a general analysis 

of the strengths, weaknesses, opportunities, and threats (SWOT) associated with the scenario. A 

range of different scenario sheets were developed, each sheet used the supporting visualisations to 

highlight the potential implications of selecting a scenario. The scenario sheets thus helped DLtd 

select a particular scenario and course of action. An additional outcome of this was that DLtd 

integrated some of the visualisations into their standard quarterly business reports. Further research 

could extend this concept of a scenario sheet, and identify the supporting visualisations to support 

the other phases of the method.  

 

Figure 77 Example of a Scenario Sheet implemented at DLtd 

9.5.4 Strategic product innovation management system  

The application of the SPIP Wheel format to other areas of strategic management was investigated. 

Wait, Seidel, Walker, Cross, and Seidel (2008) highlight the benefits of visually representing strategic 

plans on an SPIP Wheel-like format. For instance, in the case of project management, the segments 
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of the SPIP Wheel represent the elements of a project, rather than the value chain. Additionally, the 

activities in each segment can be replaced by specific tasks or deliverables of the project, and the 

specific tone segments can reflect the progress of the task. In this way, the visualisation represents a 

detailed project break down structure with the ability to highlight the progress of the project. This 

concept has been extended further by the authors into an online enterprise management system 

called the ecoPortal (ecoPortal, 2011). The online format of the ecoPortal enables easy construction 

and modification of the wheel visualisation. Information can be associated with the wheel and 

supporting visualisations can be used. This online management system has been implemented as a 

Project management system (Figure 78), Environmental management system (Figure 79), a Health 

and Safety management system, and as a Quality management system. Future research could 

integrate the SPIP Wheel method onto the online management system platform. Integrating the 

SPIP Wheel into the ecoPortal could extend the above mentioned workshop with the benefits of an 

information technology (IT) infrastructure. The assistance of the easy to use tools of the ecoPortal 

may reduce the implementation time making the SPIP Wheel easier to communicate, and capture a 

depth of associated information. An example of what the SPIP Wheel may look like is presented 

below in Figure 80. This future research should also consider the balance between the benefits of IT 

support for implementation and the benefits of the existing collaborative workshop based 

implementation. Phaal & Muller (2009) for instance, caution that putting too much of a visualisation 

process on computers may stifle the dialogue and collaborative sense-making that are key 

underlying benefits of such methods.  

   

Figure 78 Screen shot of the 
ecoPortal used as a project 
management system 

Figure 79 Screenshot of the 
ecoPortal used as an 
environmental management 
system 

Figure 80 Hypothetical screen 
shot of the SPIP Wheel method 
integrated onto the ecoPortal  

 

In conclusion, the applications presented above highlight the transferability of the SPIP Wheel. The 

SPIP Wheel method was found to be particularly applicable to other high and low tech 

manufacturing SMEs. Thus, the research has fully met the goal of the research which was to develop 
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a method to practically support the product innovation process in manufacturing SMEs in New 

Zealand. The applications also indicated the potential of the SPIP Wheel method, and derivatives of 

it (such as the SPIP Wheel format), to support other strategic activities.  

9.6 Reflections on the research project 

Reflection is widely understood as a fundamental part of learning and of knowledge creation (Boud, 

Keogh, & Walker, 1987). The execution of this research project has created a wide range of learnings 

and contributed a range of new knowledge. This section will highlight the particular learnings and 

knowledge created during the research. Coghlan and Brannick (2010) note that reflection on 

longitudinal research enables meta-learning, or learning from learning, which assists in knowledge 

creation. They note that this meta-learning is derived from reflection on three components of 

research.  Firstly: the content (what the research identified), secondly: the process (how the 

research was achieved), and thirdly: the premise (the understanding of any underlying influences of 

the research). While these components have been addressed implicitly in the development of the 

research and in the writing of this thesis, this section will make them explicit. The reflections that 

lead to key insights and learnings and knowledge will be highlighted.  

 

9.6.1 Reflection on the content of the research project 

This section will reflect on the key theoretical developments of the research. These include the 

abstract model of the SPIP, the diagnosis framework, the solution framework, and the SPIP Wheel 

method.  

9.6.1.1 Reflection on the abstract model of the SPIP 

The abstract model of the SPIP was developed to summarise the literature review of the product 

innovation process. It is presented in detail in Section 3.5. This section discusses several reflections 

on the abstract model of the SPIP. 

The abstract model of the SPIP represents the nature of product innovation process. The review of 

the product innovation process literature in Chapter 3 highlighted a wide range of definitions, 

success factors and models from a wide range of academic domains (see Section 3.2). Rather than 

adopting an existing model from one particular domain, a new model was developed based on the 

synthesis of the contributions from a range of domains. These domains included the general 

innovation management literature, the new product development literature, the design 

management literature and the engineering design literature. A key benefit of this approach was 



183 
 

that biases embedded in an existing model were avoided.  A model is generally biased by the 

particular academic domain or industry where the model was developed. For instance, adopting the 

stage-gate model (see Table 4) would have introduced bias into the research as it was developed 

primarily in the context of large American corporations. As the abstract model of the SPIP was 

developed from a wide range of academic domains, it therefore represents the generic nature of the 

product innovation process, free from any particular domain biases. This model represents a 

contribution to a wide range of research fields related to the study of the product innovation 

process. 

The abstract model of the SPIP forms a visual representation of the theoretical foundation of the 

research. The abstract model of the SPIP was used a number of different ways throughout the thesis, 

both explicitly and implicitly. Explicitly, it was used to structure the first step of the diagnosis 

framework, to structure the arguments in this thesis, and as a context for the illustrations in this 

thesis that visualised the theoretical development (see the icons in Appendix 2). Implicitly, the 

abstract model of the SPIP was integrated into the SPIP Wheel format. While the SPIP Wheel format 

was a higher resolution representation of the PIP, the fundamental characteristics of the model were 

integrated. These characteristics include the circular, iterative nature that both begins and ends in 

the market. One key difference is that, rather than the strategy being represented explicitly as a 

stage in the abstract model of the SPIP, it is included implicitly through the interpretation of the 

applied SPIP Wheel.  

9.6.1.2 Reflection on the diagnosis framework 

The diagnosis framework was developed to identify the particular issues with the PIP at ALtd. It is 

presented in detail in Section 5.3.1. The discussion below highlights two reflections on the diagnosis 

framework. 

The wide perspective of the diagnosis framework enables the identification of the issues that limit 

product innovation performance. Each of the two steps of the diagnosis framework are based on a 

comprehensive understanding of the literature. The first step is based on the SPIP which as 

discussed in the section above, is based on a synthesis of literature from a wide range of domains 

related to product innovation. The second step is based on a systematic literature review of the 

factors that affect the product innovation process which again comes from a wide range of 

literature. This extensive theoretical foundation meant that the diagnosis framework had a wide 

perspective. This wide perspective meant that the framework was able to identify causal issues, 

rather than merely symptoms of the causal issues or other non-direct effects of poor innovation 

performance. A diagnosis framework with a narrower perspective may have, for instance, identified 
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the lack of new ideas at ALtd as the causal issue of the poor performance of their product innovation 

process. The wide perspective of the diagnosis framework in this study enabled this symptom to be 

related to the OM and to the way that the OM held and communicated strategy. This wide 

perspective is a key contribution of the research to the domain of product innovation process 

research. 

The structure of the diagnosis framework could be used to identify external factors that limit 

product innovation process. The current diagnosis framework identified issues internal to the 

organisation. This is because the second step of the diagnosis is based on factors internal to the 

organisation, specifically factors at the individual, team, and organisational level (see Section 4.3). 

This internal approach was adopted as it allowed the management of the company to resolve the 

issues identified. A diagnosis framework based on factors external to the organisation could be 

based on a similar structure to the existing analysis. The difference would be that second step would 

be based on external factors rather than internal factors. The specific external factors could be 

derived from an analysis of the literature at the industry, geographic, and national levels of 

innovation (see Section 1.4.1.3). The issues identified by this external analysis could inform the way 

that the various governing bodies, such as industry groups (industry level), regional councils 

(regional level) or central government (national level) could support product innovation. The 

introduction identified a range of programmes that various governing bodies had developed to 

support innovation (see Section 1.3). Future research could investigate this opportunity and improve 

the environment for the development of product innovation outside the control of SMEs 

themselves.  

9.6.1.3 Reflections on the solution framework 

The solution framework was developed to structure the development of a solution. It is presented in 

detail in Section 6.4. The following discussion highlights two key reflections on the solution 

framework. 

The solution framework supported the iterative development of the research. It was noted in 

Section 9.4 above that it is difficult to evaluate the effect of the research using an independent 

measure such as improved turnover, and this necessarily limits the ability to iterate the research in a 

timely manner. In lieu of an independent variable, the research was evaluated against the solution 

framework itself. While the solution framework was developed primarily to guide the construction 

of the interventions, it proved useful as a framework to analyse the interventions against. This 

approach enabled the research to be conducted quicker and more objectively than if an 

independent success measure was used. For instance, rather than waiting a long time for the 
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interventions to deliver measurable performance improvements, the research was able to iterate 

the development of a solution until it completely addressed the solution framework.   

Future research may identify alternative solutions based on the solution framework. The 

identification of visualisation as a suitable approach to the solution framework resulted in the 

development of a visualisation method. Other approaches to the solution framework may result in 

different solutions. For instance, during the period of this research a member of the INNOVATIONZ 

research team investigated the use of metaphors to communicate innovation strategy (Torkaneh, 

2011). Torkaneh collaborated with the author to develop a method utilising metaphors to support 

the innovation strategy of a manufacturing SME. Given the continuing issues of manufacturing in 

New Zealand, the solution framework may provide future researchers a theoretical structure on 

which to base the development of new support methods.  

9.6.1.4 Reflections on the SPIP Wheel method 

The SPIP Wheel method was developed to externalise the OM’s strategy. The development of the 

SPIP is presented in Chapters 7 and 8. Three key reflections on the SPIP Wheel method are discussed 

below. 

The SPIP Wheel captures the subjective reality of the organisation and its strategy. It was noted in 

the research design that in this thesis, product development is considered as a socially constructed 

phenomenon, that is to say, it is constructed by those who are engaged in it (see Section 2.4.1). 

Therefore, the representation of this phenomenon in the SPIP Wheel method reflects the subjective 

reality of those who construct it and not necessarily the reality of the product innovation process 

and/or strategy. In effect, the representation of the resources on the SPIP Wheel reflects what the 

participants of the method believe is there and not necessarily what is actually there. This insight is 

supported by Smale (2009) who notes that New Zealand business success is more likely to be due to 

the dynamic between the resources and the way that management think about utilising them rather 

than just the resources themselves.  

A key factor of the success of the SPIP Wheel is that it uses concrete concepts (resources) to enable 

the interpretation of abstract concepts (strategy). The ability to deduce strategy from the resources 

within a company is a key concept behind the SPIP Wheel method. While strategy, competencies 

and capabilities are subjective concepts that can be difficult to articulate, resources are tangible, 

measurable and may be described easily. The SPIP Wheel, therefore, uses resources to enable the 

more subjective concepts to be described and analysed. This approach effectively reduces the 



186 
 

reliance of the OM to communicate strategy as interested parties can deduce strategy from the 

observable resources in the company.  

Both the tool and the process component of the SPIP Wheel method utilise a range of features from 

existing visualisation methods. While it was identified that a visualisation method that completely 

addressed the solution framework did not exist, a range of suitable features were identified in the 

existing methods (see Section 6.6). Features utilised to develop the tool component of the SPIP 

Wheel were drawn from the value chain and the knowledge mapping methods. The final format of 

the SPIP Wheel was found to be unique amongst the existing literature and, therefore, presents a 

key contribution of the research to the field of visualisation. Features used to develop the process 

component of the SPIP Wheel method were drawn predominantly from the roadmapping and 

strategy mapping methods. As with the tool component, the unique combination of these features 

into the SPIP Wheel method forms a contribution of the research to visualisation research.   

9.6.2 Reflections on the process of the research project 

This section discusses reflections on the overall process of the research, focusing specifically on the 

way that the author facilitated the research.  

Effectively managing the academic goals of the research within the practical goals of the research 

was critical. The methodologies used in this research, specifically longitudinal case study and insider 

action research, require the researcher to mediate between academic requirements and the 

practical requirements of the organisation. The practical goals of the organisation can, however, 

have a greater influence over the research than the academic goals. For instance, if the 

organisational direction changes during the research, the academic goals may have to change to 

reflect it. These changes may benefit the research and offer new areas for research but they may 

also introduce complexity. Stetter and Lindemann (2005) note that when a method is implemented 

it can become increasingly complicated as it is asked to do more and more. This was experienced at 

ALtd. While the original objective was to externalise the OM’s strategy, the second research cycle 

was completed in the context of a strategy planning meeting; therefore, the SPIP model was 

required to support strategy formation. Stetter and Lindemann (2005) highlight that it is the role of 

the facilitator to focus on the most important requirements and to neglect others in order to keep 

the method and tools simple and appropriate. To ensure that the scope of the method remained 

appropriate, the author, as facilitator, ensured that the interventions at ALtd were related to the 

solution framework. Other areas of investigation and alternative applications of the research were 

conducted outside of this case study, as those reviewed in Section 9.5. 
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A key success factor of the research was the positive mutual relationship between the author and 

the case company. This factor is related to the ability to effectively manage the tension between the 

practical and theoretical goals as discussed above.  Stetter and Lindemann (2005) note that a long 

term partnership is needed to establish the trust needed to implement methods into organisations. 

In this research, the author had had a two and a half year relationship with the organisation by the 

time that the interventions were being made. The trust developed with the organisation over this 

time enabled the author to mediate in the highly sensitive environment of strategy formation. The 

ability of the author to manage this process must be attributed to the INNOVATIONZ research group. 

The author learnt the appropriate way to build the relationship through an association with the 

research group. While longitudinal academic/industry relationships are not common in New 

Zealand, they were widely used within the INNOVATIONZ research group. To stimulate future 

research that creates both practical and theoretical outcomes, these industry/academic partnerships 

and research groups must be developed first.  

The continued use of the SPIP Wheel method requires a process champion or change agent within 

the case organisation. The knowledge and experience of the author was identified as a critical 

component of the success of the SPIP Wheel method at ALtd. When the author left the organisation 

at the completion of the research, the use of the method retrenched. Phaal and Muller (2009) found 

a similar retrenchment of the roadmapping method when the primary researcher left the 

organisation. They recommended the up-skilling of an internal method champion or facilitator and 

an official handover of the method. The same recommendation is made for the SPIP Wheel method 

as it has strong similarities to the roadmapping method. Phaal and Muller note that the selected 

champion requires a range of skills and capabilities, including depth and breadth of knowledge, an 

ability to think systematically and an awareness of the soft factors of implementation. Research 

groups, such as INNOAVTIONZ that span the academic/industrial division, have the potential to up 

skill such internal staff, just as they up-skill researchers as discussed above.  Further research could 

investigate the best way that SPIP Wheel method could be handed over to the industry partner 

when the academic/industry relationship ends. 

The research focused on product innovation, but also dealt with process and organisational 

innovation. The thesis focused on the product innovation process as described in Section 1.2.1. 

Process innovation is described as the implementation of a new or significantly improved production 

or delivery method. Process innovations can be intended to decrease unit costs of production or 

delivery, to increase quality, or to produce or deliver new or significantly improved products (OECD 

& Eurostat, 2005). Organisational innovation is described as the implementation of new 
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organisational methods in the firm’s business practices, workplace, organisation or external 

relations. The distinguishing features of an organisational innovation compared to other 

organisational changes in a firm, is the implementation of an organisational method that has not 

been used before in the firm, and is the result of strategic decisions taken by management (OECD & 

Eurostat, 2005). The resultant SPIP Wheel method can be seen to make contributions to both these 

categories of innovation. In terms of process innovation, the SPIP Wheel method innovates the 

process in which new products are developed. More specifically, it clarifies the process such that 

product may be more easily developed. In terms of organisational development, the SPIP Wheel 

presents a business process that was not used previously by the management. Specifically, the SPIP 

Wheel method offers a new way for strategy to be communicated within an organisation. 

9.6.3 Reflections on the premise of the research project 

This section reflects on factors that may have influenced the research. The key influence on the 

research was identified as the context of the research, specifically the case company, ALtd. Within 

this context, the author was not the only person aiming to improve ALtd’s product innovation 

performance. Other managers and staff had a significant impact on the improvement of the product 

innovation process and the organisation as a whole. For instance, the research was significantly 

influenced by a change in the management structure of ALtd.  At the beginning of the research, the 

case company had a relatively flat management structure. The OM managed the organisation closely 

with a number of BDMs and support staff. The OM made all the principle decisions and held most of 

the shares. During the research, a GM was appointed as the OM was nearing retirement age and 

wanted to step back from day-to-day management. The appointment of the GM made the strategic 

direction of the company more evident. The close relationship between the GM and OM meant that 

he communicated his tacit strategy to the GM, who was then able to communicate it explicitly rather 

than emergently. This development had two impacts on the research. The first impact was that the 

GM used the SPIP Wheel method as a political tool to underline their new position, responsibility 

and authority. This meant that the SPIP Wheel method effectively mediated the succession of 

effectual leadership of the company. The second impact was that once the GM had established their 

position as an effective communicator of strategy, the requirement for the SPIP Wheel method at 

ALtd reduced. This lead to the conclusion of the research, as the identified issue had been addressed 

with a long term solution.  

Other influences may have been introduced by the researcher themselves. Based on the Hawthorne 

effect (see for example Franke and Kaul (1978)), the fact that the author was investigating the 
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process of product innovation within the organisation, may have had positive impacts on the process 

beyond that directly related to the application of the SPIP Wheel method. 

9.7 Summary of the academic contributions of the research 

A key requisite for the attainment of a doctor of philosophy is the development of an original 

contribution to the knowledge or understanding in its field. The reflection section above highlighted 

several areas of original contributions. Four key academic contributions of the research are 

summarised below. 

1. The development of a novel representation of the product innovation process. The 

abstract model of the SPIP represents a contribution to the knowledge in the wider field of 

product innovation process research. 

2. The development of a comprehensive framework to diagnose the issues with product 

innovation in manufacturing SMEs. The synthesis of the literature into the two stage 

diagnosis framework represents a contribution to the field of product innovation process 

research.  

3. The development of a solution framework to support the construction of future solutions. 

The solution framework represents a contribution to the field of visualisation method 

development. In particular, the specific guiding principles present a detailed understanding 

of the requirements of a solution in manufacturing SMEs in New Zealand. 

4. The development of a novel visualisation method to support the product innovation 

process in manufacturing SMEs. The presentation of the SPIP Wheel method represents a 

significant contribution to the field of visualisation method research and to product 

innovation process research. 

9.8 Chapter Summary 

This chapter has concluded the thesis. It has summarised the research presented in this thesis. It has 

shown the positive practical impact of the research on the case company. It has highlighted the 

ability of the findings to be applied to other organisations. It has reflected on the content, process 

and premise of the research. Finally, it has highlighted the specific academic contributions made by 

the research.  
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Appendix 1. Details of Images 

 

Figure 81 Detail of the generic product development process (Ulrich & Eppinger, 2008) 

 

Figure 82 Detail of a typical stage-gate system (R. G. Cooper, 2008) 

 

Figure 83 Detail of the double diamond design process model (Design Council, 2011) 
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Figure 84 Detail of the Total design core-based model (Pugh, 1990) 

 

Figure 85 Detail of the circular model of the product innovation process (Buijs, 2003) 
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Figure 86 Detail of the simplified model of the innovation process (Tidd & Bessant, 2009)  

 

 

 

Figure 87 Detail of the The full innovation process (O’Connor, 2005)  
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Figure 88 Detail of the general approach to design (Pahl, Beitz, Feldhusen, & Grote, 2007)  

 

 

Figure 89 Detail of BS 7000 sourced from (Cross, 2008) 
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Figure 90 Detail of the Value Reference Model (Value Chain Group, 2007) 
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Appendix 2 Thesis Overview Map 
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