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Abstract 
 

This thesis provides insight into the interactions between user inputs and organisational 

mechanisms. These interactions enable firms to create product innovations through user 

involvement. While the user innovation literature extends our understanding of user involvement, 

its user-centric discussions focus on determinants, methods, and outcomes of user involvement. 

Only a small number of studies examine the intricacies within the firm that facilitate the access and 

transfer of user inputs to generate product innovations. To enhance our understanding of these 

intricacies, I examine how characteristics of user inputs affect a firm’s use of organisational 

mechanisms for product innovation. 

 

The user innovation literature left largely unexplored the notion that firms require specific 

organisational mechanisms to access and transfer user inputs. Furthermore, no clear user-input 

categorisation exists. Navigating around these limitations, the research question is studied through a 

theoretical framework grounded in the knowledge-based view (KBV) and innovation management 

perspectives. A systematic review of the user innovation literature was conducted to develop a 

typology of user inputs. The empirical process is carried out through a qualitative multiple case 

study research design. Three firms operating in New Zealand and Australia’s farm management and 

steel castings industries contributed a total of five cases. 

 

Findings indicate that firms access and transfer four types of user inputs: Add-ons, Critiques, 

Homemade, and White Spaces. The ability of users to contribute these types of inputs largely 

depends on their possession of relevant technical knowledge. Firms use four main organisational 

mechanisms: decision-making, intra-firm communication, reward-related mechanisms, and 

knowledge governance to facilitate access and transfer of user inputs. The user input characteristics 

of complexity and uncertainty increase the need for firms to adapt their organisational mechanisms 

accordingly. This allows them to apply these inputs to create product innovations. 

 

This thesis contributes to the user innovation literature by providing a firm’s perspective on user 

involvement. The user-input typology categorises knowledge inputs that firms obtain from users 

when involving users in innovation activities. The organisational mechanisms that support access 

and transfer of inputs shed light on processes within the firm that supports open and user innovation 

activities. In addition, interactions between these inputs and associated organisational mechanisms 

explain the underlying reasons why and how applying user innovation methods lead to product 

innovation for firms. 
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Chapter 1 – Introduction  

1.1 Background 

The notion of firms searching externally for innovation opportunities is grounded on the view that 

more novel ideas and knowledge reside outside a firm (Almeida, Phene, & Grant, 2006; Bogers, Afuah, 

& Bastian, 2010). Firms search for external knowledge in their network of suppliers, collaborators, 

users, and even the general public (West, Salter, Vanhaverbeke, & Chesbrough, 2014). While suppliers 

and collaborators are important sources of knowledge for firms, the role of users must not be 

underestimated, as users are important contributors to a firm’s product innovation activities (Greer & 

Lei, 2012). Sourcing knowledge from users enables firms to access market information and reduces 

market uncertainty that is associated with the creation of product innovation (Milliken, 1987; Moriarty 

& Kosnik, 1989). Here, users are not merely a firm’s customers, but encompass an individual or 

intermediate firm that benefit from using a particular product, which could be a product sold by the 

firm or otherwise (Bogers, McCarthy, & Pitt, 2015; von Hippel, 2010).  

Three streams of literature examine how firms collaborate with users for innovation: the co-creation, 

open source, and user innovation perspectives. The co-creation literature is centred on how firms and 

stakeholders, including users, could jointly create value or service experience that meets customer 

needs (Gemser & Perks, 2015). The focus of open source literature is on how firms could collaborate 

with groups of users in software development (Murray & O’Mahony, 2007). The third stream of 

literature, closely related to open source, examines innovative users creating solutions to satisfy their 

unmet needs (Franke, 2014). The commonality in all three streams of literature is the notion that 

customers and users possess innovation-related knowledge that firms could use to create innovative 

outcomes. While these streams of literature suggest that user involvement in firms’ innovation 

processes is pertinent for product development, the user innovation literature emphasises that users are 

more than merely customers providing innovation-related knowledge. Instead, users create solutions 

and make product modifications to meet their unmet needs. This is in addition to providing innovation-

related knowledge that firms need to create product innovation. This study provides insight on the 

internal organisational mechanisms that enable firms to tap users to create user-driven product 

innovations. 

In the user innovation literature, research shows that users are not merely providing innovation-related 

knowledge to firms, but they are also performing alterations to existing products to meet their needs 

(Bogers et al., 2010; Greer & Lei, 2012). This is because these users possess the required innovation-

related knowledge to create solutions for their own needs. Users reveal their knowledge and modified 
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products to firms without expecting monetary payment from firms. Firms then benefit from user 

knowledge through more innovative products that meet market needs (Gambardella, Raasch, & von 

Hippel, 2016; West & Bogers, 2014). Here, the key argument is centred on the assumptions that (a) 

firms know what knowledge to access and transfer; and (b) firms have the resources and capabilities to 

access, transfer, and use this knowledge (Bogers et al., 2010, 2015; Foss, Laursen, & Pedersen, 2011). 

Furthermore, while the user innovation literature asserts that user knowledge is normally freely 

provided to firms, firms still need resources and capabilities to access, transfer, and internalise freely 

provided knowledge (Cohen & Levinthal, 1990; Grant & Baden-Fuller, 2004; Spender, 1996). These 

resources and capabilities are expended in identifying the types of user knowledge, as well as 

accessing, transferring, and using the knowledge to create product innovations (du Plessis, 2007; 

Granstrand, Bohlin, Oskarsson, & Sjöberg, 1992; Turner & Makhija, 2006). The lack of clarity on the 

role firms’ resources and capabilities play in enabling the leverage of user knowledge that leads to 

product innovation limits the utility of user innovation research. 

The concept of user innovation explains the user involvement phenomena from the locus of innovation 

perspective, where the locus shifts from firms to the users of firms’ products (von Hippel, 1986). The 

locus of innovation is the locale where innovative activities generate technological innovation 

outcomes (Crossan & Apaydin, 2010; West & Bogers, 2014). While there is evidence of users being 

the locus of innovation in the agricultural sector as early as the 1950s (Bogers et al., 2010), the concept 

of user innovation takes shape from von Hippel’s (1976) seminal work, where he observed how users 

in the scientific instruments sector were making modifications to scientific instruments when their 

needs were not met by firms in the sector. This observation challenged the assumption that innovation 

only happens in firms, and the role of users is to consume the products offered by firms (von Hippel, 

1988). Further studies (Urban & von Hippel, 1988; von Hippel, 1978) into this phenomenon laid the 

foundation for this concept, and explained the factors behind this shift in the locus of innovation. This 

shift is due to (a) users having innovation-related knowledge that contributes to product innovation; 

and (b) users having difficulty transferring this knowledge to firms (Poetz & Schreier, 2012; Sánchez-

González, González-Álvarez, & Nieto, 2009; von Hippel, 1994). Subsequent studies categorised a 

group of users most likely to innovate as lead-users, and argued that lead-users possess certain 

characteristics that not only contribute to this paradigm shift, but they are the main users driving 

innovative activities at the user-level (Herstatt & von Hippel, 1992). 

The user innovation literature suggests that lead-users are characterised by (a) having advanced needs 

beyond the existing market; and (b) benefitting significantly from obtaining solutions to their advanced 

needs (von Hippel, 1986). Lead-users are thus shown to conduct innovation activities such as 

modifying existing products, and creating new products to meet their advanced needs (Franke, 2014). 
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But more importantly, when firms work with lead-users to access these technological innovations, it 

often leads to product innovations of an incremental or radical nature (Hienerth, Lettl, & Keinz, 2013; 

Lettl, Hienerth, & Gemuenden, 2008; Magnusson, 2009; von Hippel, Thomke, & Sonnack, 1999). The 

lead-user method provides systematic steps that allow firms to access and engage lead-users in the 

firms’ innovation process (Lüthje & Herstatt, 2004). It is argued that through the lead-user method, 

firms would be able to identify lead-users, engage them, and tap the innovation-related knowledge 

embedded in them through means such as seminars and workshops that aim at elucidating important 

knowledge relevant for creating product innovation from lead-users (Herstatt & von Hippel, 1992; 

Lilien, Morrison, Searls, Sonnack, & von Hippel, 2002). 

While lead-users have the ability and are more likely to innovate, the user innovation literature also 

suggests that tapping ordinary users for knowledge could be useful in helping firms create more 

market-relevant products (Magnusson, 2009; Schemmann, Herrmann, Chappin, & Heimeriks, 2016). 

Toolkits, crowdsourcing, and communities are proposed in the literature as additional methods that 

enable firms to access innovative users (Antorini, Muniz, & Askildsen, 2012; Jeppesen & Molin, 2003; 

Poetz & Schreier, 2012). These methods are designed to elucidate embedded user knowledge that is 

not literally seen by firms, and at times not even by users themselves (Bogers et al., 2010). We need to 

elucidate the embedded tacit knowledge components that are difficult for firms to access and transfer 

(von Hippel, 1994). While there are claims that knowledge from lead-users leads to more radical 

innovation when compared to knowledge from ordinary users, researchers agreed that both user types 

offer useful innovation-related knowledge to firms (Magnusson, 2009; Poetz & Schreier, 2012). 

Furthermore, as user knowledge contains varying degrees of tacit and explicit components, it is 

difficult for firms to truly pinpoint the resources and capabilities required to access and transfer user 

knowledge (Bogers & West, 2012; Grant, 1996). 

Recent efforts by scholars to shed some light on the knowledge components in the user innovation 

concept have yet to truly offer concrete categorisation of the various inputs that users freely provide to 

firms (Bogers et al., 2010). In the study by Poetz and Schreier (2012), users are shown to provide firms 

with two types of knowledge: problem-based and solution-based knowledge. Problem-based 

knowledge contains information pertaining to the innovation problem that users face, while solution-

based knowledge contains information related to solutions that address an innovation problem. This 

classification stems from earlier studies that suggest users possess problem-based knowledge that is 

required by firms to create corresponding solutions (Lüthje, Herstatt, & von Hippel, 2005; von Hippel, 

1994). In Bosch-Sijtsema and Bosch (2014), user inputs were simply presented as feedback and 

information that users contribute when collaborating with firms in product development. The 

interpretation of user knowledge in both studies is limited. The problem- and solution-based 
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distinction is not entirely useful for categorising the knowledge components because these knowledge 

types are intertwined. That is, solution-based knowledge would contain knowledge components guided 

or derived from problem-based knowledge and vice versa (Bogers et al., 2010; Poetz & Schreier, 

2012). On the other hand, representing user inputs as feedback and information that contribute to the 

firms’ product development is somewhat ambiguous and carries the connotation found in economics of 

input to a production process.  

The lack of coherent categorisation of user input in user innovation literature reduces the ability of 

researchers to fully examine how firms actually benefit from engaging innovative users in their 

innovation process. This is because the methods suggested in the user innovation literature assume that 

firms possess the resources and capabilities to engage these innovative users, and identify and access 

relevant user inputs (Almeida et al., 2006; Bogers et al., 2015). In reality, the varying degree of tacit 

and explicit knowledge components embedded in user inputs means firms require specific capabilities 

in the form of organisational mechanisms if they are to benefit from user inputs (Kostova, 1999; 

Okhuysen & Bechky, 2009). These organisational mechanisms play an important role in determining 

whether firms are able to access, transfer, and utilise user input (Bogers et al., 2010; Bogers & West, 

2012). But the lack of studies examining these key assumptions in the user innovation concept is 

slowing the development of the concept as an important innovation strategy for firms (Bogers et al., 

2010; Foss et al., 2011). 

1.2 The Gap in the User Innovation Literature 

A representation of the user innovation concept is presented in Figure 1.1. The user innovation concept 

is illustrated as consisting of two parallel innovation processes, that of the firm and the user 

(Gambardella et al., 2016). The core of the concept is the shift in locus of innovation from the firm to 

innovative users (Franke, 2014). That is, when firms are unable to meet user needs, users are creating 

solutions to meet this very need (Bogers et al., 2010; von Hippel, 1994). Therefore, rather than being a 

part of the firm’s innovation process, the user’s innovation process is illustrated as an independent 

process occurring in parallel to the firm’s.  

The various methods that firms use to tap users for knowledge links these two parallel innovation 

processes. Here, the methods act as conduits of information, minimising knowledge stickiness in both 

directions when transferring user knowledge (Almeida et al., 2006; Gambardella et al., 2016). 

Knowledge stickiness is the difficulty in transferring knowledge from one party to another (Szulanski, 
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1996; von Hippel, 1994). User knowledge such as ideas and innovation-related knowledge is 

exchanged through these methods.1 

 

 

 

Figure 1.1. User innovation concept (adapted from Gambardella et al., 2016) 

 

While Figure 1.1 illustrates the mechanisms which allow firms to access and transfer user knowledge, 
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 Methods, which are useful because they enable firms to access innovation-related knowledge 

residing within the innovative user (Franke, von Hippel, & Schreier, 2006; von Hippel & Katz, 

2002). 

A main assumption of the figure concerns the inputs that firms obtain from users. There is no explicit 

categorisation in the user innovation literature for the various inputs that users provide to firms. Here, 

inputs are the contribution that users provide to firms, and consist of embedded user knowledge 

components. We know from user innovation literature that users could provide input to firms in the 

form of problem-based knowledge or solution-based knowledge (Poetz & Schreier, 2012; von Hippel, 

1994). But this distinction is fuzzy because a solution created by users would have some degree of 

problem-based knowledge embedded in it. This is because problem-based knowledge concerns 

knowledge about unmet needs, which is the basis to formulate a solution. Proponents of the user 

innovation concept assume that when firms use methods to tap users for knowledge, firms will be able 

to obtain useful input that is relevant to their innovative purposes. This assumes that firms actually 

know what inputs from users to access and transfer. 

Nevertheless, the user-centric perspective that studies take means little is known about whether firms 

actually know what inputs to access and transfer from users. The argument that firms are able to access 

and transfer users’ innovation-related knowledge is also conditioned on this assumption. The methods 

proposed in the user innovation literature – such as lead-user method, toolkits, and crowdsourcing – 

are focused on enabling firms to access and transfer the innovation-related knowledge residing in these 

users (Bogers et al., 2010; Ooi, 2015). But the user-centric perspective limits research in the user 

innovation literature to explain the intricacies within the firm that allow for access and transfer of user 

knowledge (Bogers & West, 2012; Foss et al., 2011). While many studies in the user innovation 

literature show evidence that accessing and transferring user knowledge would lead to product 

innovation for the firm (Hienerth et al., 2013; von Hippel et al., 1999), the explanatory power of the 

user innovation concept on why heterogeneous firms are able to actually use the methods to achieve 

product innovations is limited (Foss et al., 2011). 

1.2.1 Unclear about Inputs That Users Offer to Firms 

While user innovation research broadly indicates that users provide novel ideas, new inventions, and 

information about user needs to firms (Bogers et al., 2010; Poetz & Schreier, 2012; von Hippel, 1986), 

relatively little is actually known about the different types and characteristics of user input, and no 

systematic categorisation exists. In von Hippel’s earlier work (1976),  he indicated that the 

identification of user inputs was one of the aims of his study. However, he did not succeed in 

providing a clearer picture of user input types. Subsequent research in user innovation has also focused 
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on the phenomenon and determinants of user involvement in general, and tools to tap and increase user 

involvement. There seems to have been little attempt to identify the types of user inputs, and their 

underlying characteristics (Bogers et al., 2010). This gap in the user innovation literature warrants 

additional research because identifying the types and features of user input will increase our 

understanding of user input. This would enable scholars to create better tools to include users in the 

innovation process and access necessary user inputs. Moreover, user input could also potentially 

influence the organisational mechanisms used by firms to access and transfer the inputs. This means 

that firms need to change or adopt new organisational mechanisms that would support user innovation 

initiatives. 

One recent study has highlighted the importance of different approaches to obtain user input during 

user involvement in a firm’s innovation process, but the term ‘user input’ is not well defined and the 

authors equate user involvement with user input (Bosch-Sijtsema & Bosch, 2014). User input in this 

study is loosely defined as the knowledge components users provide to producer firms that lead to 

product innovation, whether the product changes are incremental or radical (Crossan & Apaydin, 2010; 

Tidd & Bessant, 2013; Tushman & Anderson, 1986). 

Through the user innovation literature, one can only generally infer that users provide the following 

inputs to firms: 

 Lead-users, who have advanced needs beyond the market, provide firms with input containing 

information that enables firms to forecast future market needs. Furthermore, lead-users are also 

more likely to fulfil their untapped needs through personal inventions or modifications of 

existing products (von Hippel, 1986).  

 In addition, it is claimed that users also provide need-related information, requirements, and 

feedback on products to firms. Firms can then utilise users’ feedback to adapt and improve 

their existing products. The product adaptation would enable firms to better serve the needs of 

the market. The propensity of users to develop new products and ideas, and reveal them 

relatively freely to firms is mainly driven by the satisfaction they derive from solving problems 

(Bogers et al., 2010; Lüthje, 2004).  

 The literature also reported many forms of user input such as know-how, design specifications, 

and even finished product (such as computer software) where source codes are shared and 

made freely available to firms and other users (Bogers et al., 2010; Lundvall & Johnson, 1994; 

von Hippel & von Krogh, 2006). 
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But these inferences in the literature overlap and it is difficult to distinguish between them. More 

nuanced treatment of user input is necessary to understand how applying the user innovation concept 

actually enables firms to create product innovations. 

1.3 Research Aim and Question 

The aim of this study is therefore to provide insight on the interactions between user inputs and 

organisational mechanisms that enable firms to create product innovation through user involvement. 

The study will be conducted by examining two key assumptions in the user innovation concept: (a) 

firms know what knowledge to access and transfer; and (b) firms have the resources and capabilities to 

access, transfer and use this knowledge. Overall, this study will answer the following research question: 

How do the characteristics of user inputs affect a firm’s use of organisational mechanisms for product 

innovation? 

This research question builds on the user innovation concept and will  

 identify and categorise user inputs that firms access and transfer when they involve users in 

their innovation process, and 

 explain how user inputs influence a firm’s use of organisational mechanisms for product 

innovation. 

The research question incorporates the conceptual constructs of user involvement, product innovation, 

user input, and organisational mechanisms in a study that contributes to the user innovation literature. 

The intention is firstly to attempt to categorise user inputs based on the characteristics of their 

knowledge components and potential contribution to a firm’s innovation process. User inputs could 

potentially provide firms with need-related information, feedback on performance, and even 

knowledge on unarticulated needs that could potentially contribute to radical changes (Bogers et al., 

2010; Bosch-Sijtsema & Bosch, 2014; Poetz & Schreier, 2012; von Hippel, 1986). Need-related 

information is information about a particular problem that a user could be experiencing. 

Secondly, merely identifying different types of user input would not be sufficient to grasp the role and 

value of user inputs to firms. This is because there is a lack of research in the user innovation literature 

to explain what happens within the firm after these inputs are accessed and transferred. To enable 

clearer explanations of how firms can benefit from applying user innovation methods, the influence of 

user input features on a firm’s usage of organisational mechanisms needs to be explained. That is, 

explanations of how the characteristics of these user inputs could affect a firm’s choice of what 

organisational mechanisms should be used to access and transfer user inputs. This study extends the 
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user-centric user innovation literature by providing a much-needed firm’s perspective on the 

interactions between both user inputs and organisational mechanisms that enable product innovations. 

1.4 Significance of the Research Aim and Question 

This study is important because it categorises user inputs and empirically examines user involvement 

in the traditional industries. First, this study systematically identifies the types and features of user 

inputs. Further it determines the extent user inputs influence a firm’s application of organisational 

mechanisms to access and transfer these inputs to achieve product innovation. The results of these 

processes then enable identification of specific organisational mechanisms that facilitate access and 

transfer of user inputs. These specific mechanisms would provide researchers and firms with a clearer 

idea of why and how user involvement in the innovation process might reap rewards in the form of 

superior product innovations. It would also provide firms with necessary insights into the choice of 

organisational mechanisms to employ when accessing and transferring different user inputs.  

Second, although the lead-user method is used by low technology firms (Herstatt & von Hippel, 1992), 

the user innovation concept is normally associated with scientific and high-technology industries, 

especially in rapidly changing sectors (von Hippel, 1986, 2010). As this study provides clearer 

categorisation of user inputs and explicates their features, it helps firms in traditional industries to 

understand the types of user inputs that they could access, and what organisational mechanisms they 

might need to access user inputs. It encourages firms in these industries to consider applying user 

innovation methods or to improve their existing mechanisms. This is important and also timely, since 

low technology firms are increasingly accessing users for their inputs for the purpose of technological 

innovation (Chesbrough & Crowther, 2006; Chiaroni, Chiesa, & Frattini, 2011; Spithoven, Clarysse, & 

Knockaert, 2011). 

Third, identifying user inputs and organisational mechanisms provides useful insights for future 

research. Currently, the user innovation literature lacks information on user input types, and how firms 

apply organisational mechanisms to access and transfer these input types. As such, it is difficult for 

researchers to derive accurate propositions or test hypotheses as to possible causal relationships 

between user input and organisational mechanism constructs (Bogers et al., 2010; Foss et al., 2011). 

This study is important as it aims to provide a clear distinction between the different user inputs and 

identify the mechanisms that allow firms to access and transfer these inputs to create product 

innovation. This would provide unique insight into how firms are organised to leverage user 

knowledge and hopefully enable researchers to generate new research propositions. 



 10 

In summary, given the increased application of user innovation activities by firms, an investigation to 

understand user inputs and how they could affect the choice of organisational mechanism is timely. 

This would enable firms to have a better understanding of user inputs, and they would be able to 

determine whether accessing and transferring these inputs would help achieving organisational goals 

(Grant & Baden-Fuller, 2004; Zack, 2003). In addition, the discussion about the contributions of user 

inputs to a firm’s product innovation efforts in this study assumes the existence of other knowledge 

essential for successful innovation. Though the context of this study examines only user inputs, it is 

important to note that user inputs are not the only source of information that contributes to the ultimate 

goal of creating incremental and radical product innovation (Gassmann, Enkel, & Chesbrough, 2010; 

Kline & Rosenberg, 1986). 

1.5 Theoretical Perspective 

This study adopts a theoretical framework that is grounded in the knowledge-based view (KBV) and 

innovation management perspectives. The theoretical framework is adopted to examine the research 

question and guide research design. These two perspectives are discussed in the following sub-sections. 

This is followed by an overview of the research approach adopted to carry out the empirical work. 

1.5.1 Knowledge-based View (KBV) 

A knowledge-based view (KBV) perspective is adopted to examine the research question. The KBV 

argument – that firms need routines, processes, and mechanisms to leverage knowledge in their 

innovation process to create sustainable competitive advantage – is grounded in the resource-based 

view (RBV). RBV asserts that for firms to achieve an advantage in the competitive market, valuable 

resources are pertinent because they enable the core firm activities of exploration and exploitation 

(Amit & Schoemaker, 1993; Barney, 1991; March, 1991). Such resources enable firms to create 

product innovations to achieve the ultimate objective of sustained competitive advantage over their 

competitors in the market. Here, these resources are leveraged through the use of a firm’s capabilities 

in the form of processes, mechanisms, and routines (Feldman, 2000; Jansen, Van Den Bosch, & 

Volberda, 2005). Through user involvement, firms seek resources that enable them to create product 

innovations. These resources take the form of user inputs, and leveraging them requires firms to apply 

various mechanisms that support the translation of these inputs into product innovations (Ketata, Sofka, 

& Grimpe, 2015; Leonard-Barton, 1992; Zahra & Nielsen, 2002). 

Extending the RBV, the KBV perspective suggests that knowledge is the key resource that firms need, 

if they are to achieve competitive advantage (Eisenhardt & Santos, 2006; Spender, 1996). Here, 

managing knowledge embedded in user inputs becomes the focus for firms with user involvement 

activities. Theoretically, KBV argues that knowledge is an important resource for firms because 
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knowledge is valuable, rare, inimitable, and non-substitutable (Grant, 1996; Spender, 1996). When 

firms possess relevant knowledge and are able to leverage knowledge, they will stand to benefit from 

product innovations (Granstrand et al., 1992; March, 1991). But to be able to use knowledge to create 

product innovations, firms need routines, processes, and mechanisms that facilitate the combination 

and recombination of different types of knowledge (Grant, 1996; Kogut & Zander, 1996). Here, 

organisational mechanisms are centred on a firm’s use of internal coordination mechanisms to manage 

and leverage knowledge within the firm (Kostova and Roth, 2002; Grant, 1996; Okhuysen and Bechky, 

2009; Turner and Makhija, 2006).  

However, it is a difficult task for a firm to manage knowledge; the tacit knowledge component is 

difficult for a firm to identify, transfer, and manage. First, the characteristics that make knowledge an 

important resource for firms also make it difficult for firms to identify and manage (Grant, 1996; Kang, 

2007). Here, the important characteristic is knowledge ‘tacitness’, which is the notion that individuals 

and organisations tacitly know a given topic but could not articulate this explicitly to others (R. Hall & 

Andriani, 2003; Nonaka, 1994; Polanyi, 1966). The KBV literature acknowledges that knowledge 

which is high in tacitness is embedded in routines, processes, values, and procedures, making it 

difficult for firms to articulate and manage (Grant, 1996; Nightingale, 2003; Nonaka & von Krogh, 

2009).  

Second, knowledge tacitness also inhibits technology transfer due to a firm’s inability to articulate tacit 

knowledge components (Nightingale, 2003). From the perspective of knowledge transfer, tacit 

knowledge components increase the difficulty in transferring knowledge from one party to another 

(Easterby-Smith, Lyles, & Tsang, 2008). This increases the need for firms to apply specific, 

organisational mechanisms that facilitate knowledge transfer from users, and also within the 

organisation (Szulanski, 1996; von Hippel, 1994). Here, the role of organisational mechanisms is to 

encourage and facilitate firms’ external sourcing outlook; knowledge access and transfer activities; and 

knowledge recombination ability (Foss et al., 2011; Kostova, 1999). Given that external knowledge 

search and usage are path-dependent, applying organisational mechanisms that disrupt the firms’ path-

dependent tendencies is important for firms to leverage knowledge obtained from user involvement 

(Cohen & Levinthal, 1990; Spithoven et al., 2011). 

In the context of user innovation, organisational mechanisms are needed for firms to access and 

transfer these tacit components of users’ innovation-related knowledge (Almeida et al., 2006; Grant & 

Baden-Fuller, 2004). Without complementary organisational mechanisms, it would be difficult for 

firms to systematically identify relevant knowledge for access and transfer (Almeida et al., 2006; Foss 

et al., 2011). This study adopts the KBV perspective to answer the research question by 
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conceptualising user involvement as a knowledge transfer process. Through user involvement, firms 

are attempting to identify, access, and transfer users’ knowledge embedded in user inputs – especially 

the tacit components – to achieve innovative product outcomes. It is proposed that application of 

supportive organisational mechanisms is required for firms to fully benefit from user involvement in 

their innovation processes. 

1.5.2 Organising for Innovation Management 

While we know from KBV that firms require mechanisms that enable access, transfer, and use of 

external knowledge (Almeida et al., 2006; Ketata et al., 2015), it is not entirely clear what are the 

actual forms of these so-called organisational mechanisms. Without a clearer picture of these 

mechanisms, methods promoting user involvement could be rendered ineffective in creating product 

innovations for firms. Here, the innovation management literature complements the KBV perspective, 

by providing better explanations about how firms are organised internally to coordinate innovation 

activities (Dodgson, Gann, & Phillips, 2014; Okhuysen & Bechky, 2009).  

Organising a firm for innovation requires supportive organisational structure and mechanisms, 

innovative culture, and team dynamics (Lam, 2006; Phillips, 2014). Specifically, research examining 

organisational design and mechanisms for integrating sources of innovation highlights that firms need 

to be organised a certain way in order to create product innovation outcomes (Bogers et al., 2017; 

Keinz, Hienerth, & Lettl, 2012; Lam, 2006).  This stream of literature argues that a firm needs to, 

amongst other things, design its organisational structure and underlying mechanisms as means for 

coordinating innovation activities to leverage knowledge sources, and create product innovation 

outcomes (Crossan & Apaydin, 2010; Foss, Lyngsie, & Zahra, 2013; Lam, 2006). 

This stream of research in the innovation management literature suggests different organisational 

mechanisms that enable a firm to leverage knowledge sources for innovation. When linking 

organisational design and mechanisms with the outcomes of user involvement, Foss et al. (2011) 

explained that firms need specific organisational mechanisms if they are to realise the benefits of user 

involvement in their innovation process. Delegation of decision-making, intra-firm communication 

channels, incentive systems, and knowledge governance mechanisms are some of the main 

organisational mechanisms that are essential to benefit from user involvement (Foss, Husted, & 

Michailova, 2010; Foss et al., 2011; Laursen & Foss, 2014; Salge, Bohné, Farchi, & Piening, 2012). 

These mechanisms help firm coordinate internally during innovation processes to leverage user 

knowledge and create technical products. These four categories of mechanisms are adapted in the 

conceptual model to operationalise the organisational mechanism construct.  
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1.5.3 Research Approach 

Taking an interpretivist perspective and the logic behind process theory research, this study follows a 

qualitative approach to research design. Here, a qualitative approach is suitable because the user 

innovation literature lacks clarity about (a) types of user inputs; and (b) intricacies within firms that 

enable firms to access and transfer user inputs through the use of user innovation methods (Foss et al., 

2011; Jensen, Johnson, Lorenz, & Lundvall, 2007). First, this lack of actual categorisation of input 

types makes it difficult to identify variables from the user innovation literature to generate testable 

hypotheses (Bacharach, 1989; Swedberg, 2012). This is because user input as a construct lacks actual 

dimensions to operationalise it into measurable variables (Bacharach, 1989; Suddaby, 2010).  

Second, there are no clear explanations in the user innovation literature to explain how utilising user 

innovation methods create product innovation outcomes for firms. Therefore, without measurable 

variables, one is not able to measure the effects between input types and the application of 

organisational mechanisms to create product innovation. Instead, a qualitative research approach is 

used to allow for rich and detailed information to be collected to answer the research question, and 

achieve the aim of explaining user involvement phenomena (Huff, 2009). This research design is 

summarised below: 

 Multiple case-study research method and collecting data through interviews, firms’ artefacts, 

periodicals, and a review of relevant academic literature.  

 An examination of five cases (innovation projects) that are utilising user inputs to develop their 

perspective on how the characteristics of inputs could influence the firms’ application of 

organisational mechanisms needed to access these inputs.  

A qualitative approach is suitable because this study identifies the types of user inputs, and shows 

whether these previously undefined inputs would invariably influence the application of organisational 

mechanisms to access these inputs. 

1.6 Contributions of This Study 

This study contributes to the user innovation concept by proposing a user-input typology grounded in 

the user innovation literature. The typology is then used to explain a firm’s application of 

organisational mechanisms that support access and transfer of user inputs. Using the typology in this 

way increases our understanding of a firm’s management of knowledge obtained through user 

involvement. First, typology of these inputs is developed and their characteristics are highlighted to 

explain how these inputs could influence a firm’s use of organisational mechanisms for product 

innovation. The user innovation literature is mainly user-centric in its examination of the user 
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involvement phenomena (Randhawa, Wilden, & Hohberger, 2016); this study will contribute a firm’s 

perspective to complement existing user innovation literature. 

Second, this study increases understanding of how organisational mechanisms are applied to access 

and transfer external knowledge flows through the analysis of five cases. There are recent calls by 

researchers in the open and user innovation area for more studies into the organisational processes that 

enable and support these collaborative innovation activities (Bogers et al., 2017; Stanko, Fisher, & 

Bogers, 2017). Kline and Rosenberg (1986) have highlighted that creating product innovation requires 

the sourcing, storing, and usage of different types of information generated internally and externally. 

The ‘chain-linked’ innovation model provides an overview of their argument, with a clear indication of 

the internal and external knowledge flows between the different stages of innovation. The findings of 

this study will likely increase our understanding of how organisational mechanisms are applied to 

access and transfer the feedback and knowledge flows. The findings also provide new insight in the 

area of user innovation and organisational mechanisms research.  

Third, the discussion about user inputs and their embedded knowledge components will increase our 

understanding of knowledge governance in the context of user innovation. The user-centric 

explanations of the user innovation phenomenon limit insight and discussion about how firms apply 

knowledge governance mechanisms when users are involved in a firm’s innovation processes. This 

study attempts to provide a firm’s perspective of this phenomenon, which would provide more insight 

on knowledge governance within a firm when accessing and transferring external user input (Foss et 

al., 2010). In summary, the core contribution of this study is in extending the user innovation concept 

by examining user involvement from the knowledge transfer perspective. That is, to provide 

explanations of how different user inputs affect firms’ access and transfer of user knowledge to create 

product innovations through the application of supportive organisational mechanisms.  

1.7 Structure of the Thesis 

This thesis is organised into seven chapters and follows a hybrid monograph structure. The flow of the 

chapters is illustrated in Figure 1.2. Chapter 2 reviews the user innovation literature to provide the 

contextual background and also addresses the gaps in the user innovation literature. The observations 

from the review set the scene and provide the justification for studying the key constructs in this study. 

Chapter 3 presents the theoretical framework guiding the research design and data analysis. This 

chapter provides definition of user inputs and organisational mechanisms. A conceptual model is also 

presented in this chapter. 
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Chapter 4 presents the research design of this study including more detailed descriptions of the 

methodology, research method, collection of empirical data, and data analysis process. Chapter 5 

presents detailed case description of the cases. These case narratives are used for case analysis to 

derive conclusions for this study. Chapter 6 analyses the collected evidence to answer the research 

question. Analysis is organised according to the theoretical propositions and conceptual model 

presented in the theoretical framework. Chapter 7 presents the conclusion and implications of this 

study. 

 

 

 

 

 
 
 
 
 
 
 
 
 
Figure 1.2. The structure of this study 
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Chapter 2 – Review of the User Innovation Literature 

2.1 Introduction 

The purpose of this chapter is to present the user innovation context. The outcomes from this literature 

review are used to justify the need for studying the key constructs and, where available, provide 

definitions for them. These constructs are user inputs and organisational mechanisms. Although the 

user innovation literature covers broad topics such as antecedents, process, methods and the creative 

potential of users, this review focuses on the user involvement process. Specifically, this review 

examines the themes of user inputs and organisational mechanisms to establish key arguments, and 

highlight drawbacks in the literature. Representative work describing these constructs will be 

synthesised to explicate the context and the issues in the existing user innovation literature in 

describing the user involvement phenomena (Huff, 2009). 

The review is organised into three main themes: the foundations of user innovation, inputs in user 

innovation, and organisational mechanisms for user innovation. To begin, this review defines user 

innovation and user before presenting four core arguments that form the foundation for discussions in 

subsequent sections. Then the types and characteristics of user inputs and the notion of organisational 

mechanisms are inferred from the literature. This chapter concludes with an overview of the need to 

examine the constructs of this study, and also the difficulty of relying solely on the user innovation 

literature to explain these constructs.  

2.2 Foundations of User Innovation 

This section defines and provides an overview of user innovation. First, it defines the user innovation 

concept and its relation with the co-creation perspective. Second, it outlines the four main arguments 

that form the foundation of user innovation. This serves as an introduction to the user innovation 

literature and as a basis for further synthesising the literature to ascertain the constructs of this study. 

User involvement in innovation processes was analysed methodologically circa the 1970s in 

management research (Bogers et al., 2010). The initial study of successful industrial innovations 

showed that, amongst other factors, the ‘understanding of user needs’ was a contributory factor to 

successful industrial innovations (von Hippel, 1976). In von Hippel’s (1976) seminal work on user 

innovation, he demonstrated empirical evidence from the field of scientific instruments that 

organisations understand user needs by engaging users in their innovation process. His research 

yielded case examples of user involvement in a firm’s innovation processes where the cases 

represented end-user dominated and supplier-dominated patterns. Extending his earlier research, von 

Hippel (1978) developed a user-oriented approach to new-idea generation contrasting the traditional 
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manufacturer-oriented approach. Subsequent streams of research into user innovation have 

investigated the antecedents and outcomes of user involvement, and developed methods to integrate 

users in a firm’s innovation processes (Franke & von Hippel, 2003; Lettl, Herstatt, & Gemuenden, 

2006a; Thomke & von Hippel, 2002; von Hippel & Katz, 2002). 

Studies of the user innovation phenomenon defined user innovation as a product or service that is 

developed, prototyped, or driven by a user or a group of users with the aim of benefiting from using it 

(Franke, 2014; Gambardella et al., 2016; von Hippel, 2017; von Hippel, de Jong, & Flowers, 2012). 

This definition assumes that firms play the role of encouraging and involving users in the firms’ 

innovation processes. Through user involvement, firms access and transfer user innovations developed 

by or co-developed with users. When firms involve users in their innovation processes, products and 

services are co-created with users (Bogers et al., 2010). User innovation literature suggests that co-

creation is where users are given the tools and methods to experiment and innovate collaboratively. An 

example of such a tool is toolkits, where firms provide users with a platform to experiment and 

innovate within the design boundaries set in the platform (Goduscheit & Jorgensen, 2013; von Hippel 

& Katz, 2002). Firms use toolkits to facilitate user involvement in an interactive and joint innovation 

process to create product innovations. This reduces knowledge stickiness and enables users to transfer 

their innovation-related knowledge to firms (Bogers et al., 2010). 

Although user innovation literature uses the term co-creation loosely to mean tools and methods that 

enable users to innovate collaboratively with firms and other users, it is noted here that co-creation is a 

distinctively separate concept in product development literature. In product development literature, co-

creation is the process and activities that firms use to create value collaboratively with various 

stakeholders in their networks. These stakeholders include suppliers, customers, and users (Gemser & 

Perks, 2015; Kohler, Matzler, & Füller, 2009). User innovation entails only the collaboration between 

the firms and users. The focus is on the innovative users and how firms could involve users in 

innovation processes, followed by the access and transfer of product and service innovation created by 

or co-developed with users. Table 2.1 compares the user innovation concept and the product 

development literature’s co-creation concept. 
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Table 2.1 Comparing User Innovation and Co-creation Concepts 

 User innovation Co-creation 

Key question How can users be encouraged and 

supported to innovate? 

How to work collaboratively with 

stakeholders to create value? 

Theoretical 

perspective 

Economics, innovation 

management 

Product development 

Key parties Users and producers Focal firm and stakeholders such as 

suppliers, customers, users 

Meaning of ‘co-

creation’ 

Tools and methods enabling user(s) 

to experiment and innovate with 

producer 

Activities and processes to create 

value collaboratively with various 

stakeholders in firm’s network 

Representative work (Bogers et al., 2010; Franke, 2014; 

Goduscheit & Jorgensen, 2013; von 

Hippel, 2017) 

(Gemser & Perks, 2015; Kohler et 

al., 2009; Prahalad & Ramaswamy, 

2003) 

 

A key focus of this definition of user innovation is users. Users are defined as intermediate users and 

end-users of a product and service. Intermediate users are user firms that use the innovation as a 

component to produce a product or service, while end-users are final users of the product or service, 

and include firms, individuals, or groups of individuals (Bogers et al., 2010; von Hippel et al., 2012). 

In user innovation literature, a user need not be a customer of the firm. For example, 3M engaged users 

of medical and surgical products whom are not direct customers when developing new surgical 

products (von Hippel et al., 1999). Following this definition, a user could be a customer of the firm or 

a user of a product category. 

Within these two categories of users is a group called lead-users. Lead-users are advanced users and 

are adept at innovating (von Hippel, 1986). Lead-users are users with high expectations of benefit from 

innovating, and advanced needs beyond the existing market (von Hippel, 1986, 2005). Their advanced 

needs motivate lead-users to innovate when existing product offerings fail to meet their needs. 
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Furthermore, as a lead-user expects to benefit highly from the innovation, that expectation acts as 

motivation for a lead-user to innovate (Lüthje & Herstatt, 2004). 

2.2.1 Main Arguments of User Innovation  

Users (lead-users or ordinary users) are important foci for analysis in user innovation studies. They are 

often seen as useful sources of innovation for firms. This is because they possess innovation-related 

knowledge such as need information that is required by firms to create products relevant to the market 

(Tidd & Bessant, 2013). When firms engage users in innovation processes, they are able to better 

understand market needs and reduce market uncertainty (Milliken, 1987; Moriarty & Kosnik, 1989). 

The user innovation literature argues that users are not only using products and services, they often 

invent, modify, and change the usage of these products (Bogers et al., 2015). The literature suggests 

four foundational arguments underlying this phenomenon are the shift in locus of innovation, users’ 

potential benefit from innovating, users’ possession of relevant knowledge, and knowledge stickiness 

that inhibits transfer of user knowledge.  

The first argument underlying the concept of user innovation is the shift in the locus of innovation 

from the firm to the user (von Hippel, 1986). Here, locus of innovation means the locale where product 

innovations are created (Crossan & Apaydin, 2010; West & Bogers, 2014). In contrast to the 

traditional view that innovation processes are bounded by the boundaries of the firm, user innovation 

researchers propose that innovation processes are centred in the user-innovator (Baldwin & von Hippel, 

2011; Crossan & Apaydin, 2010). This non-traditional view is important because it challenges a firm 

to identify the relevant users, and then access and integrate user knowledge with a firm’s existing 

knowledge base to create product innovations (Wallin & von Krogh, 2010). 

The second argument is the notion that user-innovators expect to capture value from the innovation by 

using it rather than by selling it to make a profit (Franke, 2014). Here, users commonly share their 

innovation with other users, as seen in studies on community-based innovation (Bogers et al., 2010; 

Lakhani & von Hippel, 2003), and they also freely reveal the innovation to firms (de Jong & von 

Hippel, 2009; Harhoff, Henkel, & von Hippel, 2003). Instead of expecting monetary payments for 

their efforts, users are content to use and share the product innovations for social good (Bogers et al., 

2010; Raasch, Herstatt, & Lock, 2008). However, recent studies have shown that users are also starting 

to seek benefits from their innovation through more pecuniary means. These users are not only 

motivated by the benefit of using the innovation, but also by the commercialisation of user innovation 

(Agarwal & Shah, 2014). This is where users commercialise their product innovations by selling them 

to other users to obtain direct monetary gain (Haefliger, Jaeger, & von Krogh, 2010). 
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The third argument is that users possess the relevant innovation-related knowledge and that such 

knowledge is difficult for users to articulate and transfer to firms (Bogers et al., 2010; von Hippel, 

1986). Here, innovation-related knowledge includes information about user needs and also technical 

knowledge necessary to create a solution for these needs (Poetz & Schreier, 2012; von Hippel, 1986). 

Users tend to innovate when it is difficult to transfer this innovation-related knowledge to firms (von 

Hippel, 1994). The difficulties associated with knowledge transfer are widely reported in the 

knowledge transfer literature, where researchers suggest that they are due to tacit components of 

knowledge (Szulanski, 1995). Tacit components reduce knowledge transferability because they are 

difficult to articulate; this difficulty reduces the sender’s and receiver’s ability to identify and 

comprehend the tacit components (Howells, 1996; Mowery, Oxley, & Silverman, 1996; Simonin, 

1999a; Szulanski & Cappetta, 2006). In the context of user innovation, this difficulty, or knowledge 

stickiness, means users would expend effort to create solutions to meet their needs rather than 

spending effort to transfer the related knowledge to firms (Lüthje et al., 2005; Ogawa, 1998). 

Knowledge stickiness also sees firms involving users in their innovation processes to mitigate the 

difficulties associated with obtaining, transferring, and using innovation-related knowledge residing in 

users (Sánchez-González et al., 2009). 

Fourth, knowledge stickiness encourages users to innovate because it is difficult and costly for them to 

transfer need-related information to firms (von Hippel, 1994). In the traditional producer-oriented 

innovation model, firms need to seek out information on user needs generated by users, and 

incorporate it into the new product (von Hippel, 1976). However, need-related information is costly to 

transfer as it depends on the type of knowledge, amount of information to be transferred, and the 

absorptive capacity of users and firms (Cohen & Levinthal, 1990; von Hippel, 1994). Von Hippel 

(1994, p. 429) referred to need-related information that is difficult to transfer as ‘sticky information’. 

Sticky information is information that is difficult to acquire, transfer, and use. When it is costly to 

transfer need-related information to firms, and user needs are not met by existing offerings from firms, 

users tend to act as innovators (Ogawa, 1998; von Hippel, 1994). Rather than wasting resources 

transferring the information to firms, users utilise their need-related information to modify existing 

products or create new solutions for their own problems (Lüthje et al., 2005; von Hippel et al., 2012). 

Furthermore, users’ expertise in using the product enables them to create low-cost and effective 

solutions that meet their needs (Bogers et al., 2010).  

Combining these four core arguments, the user innovation literature explains why users innovate and 

provides insight for firms to understand this innovative group of users. However, the user innovation 

literature fails to delineate clearly the components of this user involvement process, the interactions 

between these components, and the intended product innovations (Foss et al., 2011). While literature 



 21 

explains the difficulty in transferring user knowledge, there is serious lack of insight into inputs that 

are ultimately obtained by firms during this innovation process. One could argue that this is not the 

focus of user innovation studies as the foci of analyses are users and approaches to encourage users to 

innovate. But understanding these inputs provides much needed insight into how user involvement 

enables firms to create product innovations.  

2.3 Inputs in User Innovation 

This section establishes the extent user inputs are discussed in the user innovation literature. First, 

studies providing insight into input types are discussed. This is followed by discussion on the 

characteristics of these inputs. This section concludes with the impact of the implications derived from 

the insights on our understanding about a firm’s ability to tap users to achieve product innovations. 

2.3.1 Classifying the Types of Inputs 

Inputs as a stand-alone construct are discussed sporadically in the user innovation literature. Although 

user innovation studies claim that users are important because users provide inputs and feedback that 

are useful for firms (Bosch-Sijtsema & Bosch, 2014), no systematic categorisation of user inputs exists 

in the user innovation literature. Instead, inputs are grouped loosely according to their contributions to 

firms’ innovation processes (Bogers et al., 2010; Poetz & Schreier, 2012). When grouped this way, 

there are three types of inputs that provide firms with (a) novel product ideas; (b) feedback on existing 

and new product performance; and (c) information on unarticulated needs.  

First, studies show that users provide novel product ideas to firms. Inputs containing novel product 

ideas take the form of suggestions about new products, modified products, and even user-created 

solutions (Bogers et al., 2010; Lundvall & Johnson, 1994; von Hippel & von Krogh, 2006). Evidence 

in user innovation shows users providing such inputs to firms manufacturing industrial product and 

extreme sports sectors (Lüthje & Herstatt, 2004; von Hippel et al., 1999). Studies suggest that lead-

users commonly modify existing products or create new solutions to meet their needs (von Hippel, 

1986). Both lead-users and ordinary users provide novel product ideas to firms (Franke et al., 2006). 

These inputs are useful because firms are able to obtain information about market needs and potential 

solutions to meet these needs (Di Maria & Finotto, 2008; Franke, Keinz, & Schreier, 2008; Magnusson, 

2009; Öberg, 2010). Studies show that firms access and collect these inputs through complaints, 

suggestions, and user-feedback sessions (Hienerth, Keinz, & Lettl, 2011; Jeppesen & Molin, 2003). 

Second, users provide much needed feedback on product performance. This feedback is targeted at 

existing product and product prototypes. This type of input takes the form of suggestions, complaints, 

and after-trial interviews and data. Evidence in user innovation shows users provide such inputs to 
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firms in farming, consumer goods, and software sectors (Brockhoff, 2003; Füller, Hutter, & Faullant, 

2011; Ogawa & Piller, 2006; Ooi, 2015; Poetz & Schreier, 2012). Firms frequently select lead-users to 

conduct prototype trials because of lead-users’ advanced needs and technical skills (von Hippel, 1986). 

But ordinary users also provide these inputs, especially feedback on existing product performance 

(Bogers et al., 2010). These inputs are useful because firms are able to use them to improve existing 

products and new product prototypes before introducing them to the market. Studies show that firms 

access and collect these inputs from complaints, user interviews, and from product trials (Antorini et 

al., 2012; Füller, Jawecki, & Mühlbacher, 2007). 

Third, users also provide information about unarticulated needs. Unarticulated needs are dormant 

needs that are explored by firms through direct face-to-face interactions with users (Franke, 2014; von 

Hippel et al., 1999). Evidence in user innovation shows that users provide such inputs to firms 

operating in logistics and music equipment sectors (da Mota Pedrosa, 2012; Faulkner & Runde, 2009). 

Studies suggest that firms obtain these inputs from lead-users because lead-users have advanced needs 

beyond the existing market (Lettl et al., 2006a; Lüthje & Herstatt, 2004). Lead-users’ advanced needs 

enable firms to access and collect inputs that provide insight into latent needs that are adaptable for 

different markets or for future applications (Lilien et al., 2002). Firms access these inputs through 

specific lead-user workshops, where firms engage lead-users in specific activities to uncover such 

latent needs (Herstatt & von Hippel, 1992). Table 2.2 summarises the types of inputs suggested in user 

innovation literature. 

 
Table 2.2 Classification of Inputs from User Innovation 

Types of input Example Representative studies 

Novel product ideas Suggestions, modified 

products, user-created 

solutions 

(Di Maria & Finotto, 2008; Franke et al., 

2008; Lüthje & Herstatt, 2004; 

Magnusson, 2009; Öberg, 2010) 

Feedback on existing and 

new product performance 

Suggestions, complaints, 

trial interviews and data 

(Brockhoff, 2003; Füller et al., 2011; 

Ogawa & Piller, 2006; Poetz & Schreier, 

2012) 

Information on 

unarticulated needs 

Advanced need-related 

information 

(da Mota Pedrosa, 2012; Faulkner & 

Runde, 2009; Lilien et al., 2002) 
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2.3.2 Characteristics of User Inputs 

Studies in user innovation suggest that inputs have two main characteristics: inputs are characterised 

by the composition of their innovation-related knowledge and by their knowledge dimensions (Bogers 

et al., 2010; von Hippel, 1994). First, innovation-related knowledge is embedded in user inputs and 

divided into problem- and solution-based knowledge. Problem-based knowledge is information about 

unmet user needs that is guided by a user’s implicit usage experience (Bogers et al., 2010). Users share 

problem-based knowledge with firms to obtain possible solutions to their unmet needs. By contrast, 

solution-based knowledge refers to a user’s technical skills and know-how to create solutions to meet 

unmet needs (Lundvall & Johnson, 1994; Poetz & Schreier, 2012).  

User innovation literature commonly uses the problem- and solution-based knowledge characteristics 

to explain the types of inputs that firms obtain from users. In his study of lead-users, von Hippel (1986) 

argued that lead-users are valuable for firms because they provide inputs containing problem-based 

and solution-based knowledge. These inputs enable firms to discover unmet needs and tap technically 

inclined lead-users to develop solutions to meet those needs. More recently, Poetz and Schreier (2012) 

used these characteristics to compare users’ and professionals’ abilities to offer inputs that generate 

novel product ideas for firms. The authors found that users were equally adept at generating novel 

product ideas because their inputs contained problem-based and solution-based knowledge. These 

studies reinforce the relevance of using problem-based and solution-based knowledge as 

characteristics of user inputs. 

Second, user inputs are also characterised by their knowledge dimensions of tacit and explicit 

knowledge components. The user innovation literature argues that users possess tacit knowledge 

components embedded in user inputs that are useful for firms (Bogers et al., 2010; Greer & Lei, 2012). 

But the same literature also indicates that users and firms face difficulty in trying to transfer tacit 

knowledge components. Von Hippel (1994) argued that user inputs with tacit knowledge components 

are difficult to transfer to firms. This is because these inputs are difficult to articulate and observe due 

to their tacit knowledge components. These sticky knowledge components inhibit the ability firms to 

access and collect user inputs (Ogawa, 1998). The knowledge stickiness argument forms the 

foundation of user innovation, where it is recognised that tacit knowledge components encourage users 

to innovate. In turn, this increases the need for firms to involve users in their innovation processes, and 

use organisational mechanisms to access and collect these tacit knowledge components (Bogers et al., 

2010; Franke, 2014). 

Studies show that different inputs contain different combinations of problem- and solution-based 

knowledge, and tacit and explicit components. When users provide suggestions about product ideas, 
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this input contains mostly problem-based knowledge as suggestions are derived from users’ unmet 

needs (Poetz & Schreier, 2012). But when users provide input in the form of modified products, it 

contains both problem- and solution-based knowledge. The different combinations occur because users 

need to use different knowledge when offering different inputs to firms. Users require technical skills 

to create solutions to meet their needs, hence more solution-based knowledge (Herstatt & von Hippel, 

1992). The opposite is true when user input provides suggestions for product ideas, as users draw more 

from their problem-based knowledge. The user innovation literature assumes that tacit and explicit 

knowledge dimensions are present in user inputs, but the actual combinations of tacit or explicit 

components are not explored (Bogers et al., 2010; von Hippel, 1994). One can infer that user inputs 

contain multiple combinations of tacit and explicit components; these combinations in turn 

characterise the inputs users provide to firms. When users modify a product and offer the modified 

product to firms, such input is in a more explicit form. However, tacit components that users draw on 

to develop solutions are present and encapsulated in the modified product (Füller et al., 2007; Kohler 

et al., 2009). This is in contrast to input on unarticulated needs, where the literature suggests that it 

contains mostly tacit components that are residing within users (von Hippel, 1986).  The tacit 

component of input on unarticulated needs requires firms to use more personal and face-to-face means 

to access and collect this input. Table 2.3 summarises the characteristics of user inputs suggested in the 

user innovation literature. 

 
Table 2.3 Characteristics of User Inputs 

Types of input Example Innovation-related 

knowledge 

Knowledge dimensions 

Novel product ideas Suggestions, modified 

products, user-created 

solutions 

Problem-based and 

solution-based 

knowledge 

Combination of tacit and 

explicit components 

Feedback on existing 

and new product 

performance 

Suggestions, 

complaints, trial 

interviews and data 

Problem-based 

knowledge 

Combination of tacit and 

explicit components 

Information on 

unarticulated needs 

Advanced innovation-

related information 

Problem-based 

knowledge 

Mostly tacit components 
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2.3.3 Implications of User Inputs Research 

Studies in user innovation show that user inputs are neither defined nor categorised coherently in the 

user innovation literature, and are under-researched. Recent attempts by Bosch-Sijtsema and Bosch 

(2014) have highlighted the importance of different approaches to obtain user inputs during user 

involvement in the firm’s innovation process. But the user input construct is still underdeveloped and 

the authors have equated user involvement and user input. A definition of user inputs – inferred from 

the literature – could be stated as the contributions provided by users to firms during user involvement. 

These contributions take the form of novel product ideas, feedback on existing and new product 

performance, and information on users’ unarticulated needs (Bosch-Sijtsema & Bosch, 2014; Ooi & 

Husted, 2016).  

Following the user innovation literature, user inputs are characterised by the knowledge that users 

draw from (either problem- or solution-based), and the dimensions of such knowledge (tacit and 

explicit components). But such a classification of inputs is not very useful because the characteristics 

are not always operationally distinguishable and they are not mutually exclusive. This makes it 

difficult to empirically observe and measure user inputs (Bacharach, 1989; Hambrick, 1984). 

First, the characteristics of problem- and solution-based knowledge, and tacit and explicit knowledge 

components are not entirely distinguishable (Bogers et al., 2010). This means it is difficult to identify 

and separate these two main characteristics (that is, need/solution and tacit/explicit). Problem- and 

solution-based characteristics are difficult to separate because user inputs contain different 

combinations of problem- and solution-based knowledge. One example is user input in the form of 

modified product, where the input contains not only solution-based knowledge, but also a user’s 

problem-based knowledge. In order for users to modify a product, users require knowledge on unmet 

needs (problem-based knowledge) before they can apply technical skills and know-how (solution-

based knowledge) to create the modified product. The same issue arises when user inputs are 

characterised by their tacit and explicit knowledge components. It is not operationally feasible to fully 

separate tacit and explicit components. A user input could be explicit in its form, such as feedback on 

existing product. However, even in such an explicit form, a user’s feedback is guided by tacit 

components that are hidden in the input, such as a user’s experience of using similar products. 

Second, the issue of mutual exclusivity is important when categorising constructs in management 

research as it affects the extent the categories are empirically observable and measurable (Hambrick, 

1984). The characteristics of problem-/solution-based knowledge and tacit/explicit components are 

intertwined, and resemble more of a continuum rather than mutually exclusive dimensions. As in an 

earlier discussion on distinguishability, the inability to delineate these characteristics from one another 
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minimises their usefulness in categorising user inputs. When characteristics of user inputs are 

intertwined, it is difficult to truly categorise user inputs to derive mutually exclusive input types. 

The issues associated with distinguishing between input characteristics to derive mutually exclusive 

user input types, limit the capacity of the user innovation literature to explain the intricacies of the user 

involvement process. While the user innovation literature provides some insight into the types and 

characteristics of user inputs, these inputs are still not coherently categorised. Coherent, observable, 

and measurable categories of user inputs are important if research on user involvement is to advance 

beyond rhetorical discussion. Conceptualising types of user inputs provides important explanatory 

power to the user innovation literature in explaining the user involvement process. This also 

complements ongoing discussions about user innovation methods and organisational mechanisms that 

support user involvement in a firm’s innovation processes (Bosch-Sijtsema & Bosch, 2014; Foss et al., 

2011).  

2.4 Organisational Mechanisms for User Innovation 

Studies on organisational mechanisms in the user innovation literature centre on explaining how firms 

could employ different methods to encourage users to innovate and involve users in innovation 

processes. The notion of organisational mechanisms in user innovation literature is not explicitly 

defined. But discussions on methods that firms could use to access and transfer user inputs are seen as 

organisational mechanisms in the literature (Bogers et al., 2010; Greer & Lei, 2012). With the 

exception of Foss et al. (2011), studies in user innovation rarely address internal organisational 

mechanisms that support user involvement such as communication channels and decision-making 

mechanisms. 

This section outlines the organisational mechanisms in the user innovation literature and the product 

innovations resulting from the use of these mechanisms. Firms use these mechanisms to access and 

collect inputs when users are involved in firms’ innovation processes, such as during product 

development (Bosch-Sijtsema & Bosch, 2014). Specifically, these mechanisms – which can take the 

form of lead-user methods, toolkits, communities, and crowdsourcing – enable firms to access and 

collect valuable user inputs (Franke, 2014; Herstatt & von Hippel, 1992; Poetz & Schreier, 2012). This 

section concludes with a discussion about the implications of research in these mechanisms on our 

understanding of user innovation. 

2.4.1 Methods as Organisational Mechanisms to Access and Collect User Inputs 

Studies in user innovation suggests four methods that enable firms to systematically access and collect 

user inputs for innovation (Franke, 2014). These methods are lead-user, toolkits, communities, and 



 27 

crowdsourcing. First, the lead-user method allows firms to access and collect inputs from advanced 

lead-users (Urban & von Hippel, 1988). Research into the lead-user method suggests that it is an 

effective mechanism for firms to access the creativity and advanced innovation-related knowledge 

residing in lead-users (Franke et al., 2006; Hienerth et al., 2013; Lilien et al., 2002; von Hippel et al., 

1999). The lead-user method consists of four phases spanning from setting the objective through to 

identifying major trends and lead-user groups. These early phases lead to the last phase, which is the 

lead-user workshop (Franke, 2014). It is during the lead-user workshop that firms interact first-hand 

with lead-users through techniques such as brainstorming and discussion sessions to elicit the 

creativity and innovativeness of lead-users (Herstatt & von Hippel, 1992). The user innovation 

literature shows empirical evidence of firms in various sectors that successfully use the lead-user 

method as an organisational mechanism to access and collect user inputs (Herstatt & von Hippel, 1992; 

Hienerth et al., 2013; Lilien et al., 2002; von Hippel et al., 1999). 

Second, toolkits enable firms to transfer need-related development tasks to users (Bogers & West, 

2012). Need-related development tasks are duties relying heavily on user inputs anchored in problem-

based knowledge. Toolkits provide firms with a platform to organise tasks into relevant subcategories 

according to the types of knowledge required. These subcategories can then be assigned to either staff 

within the firm or to users, depending on the knowledge required to solve the task at hand (Piller & 

Walcher, 2006; von Hippel, 2001). The advantage of using toolkits is that firms are able to transfer 

need-related development tasks to users, and minimise the need and costs of transferring innovation-

related knowledge. However, firms need to spend the effort to embed solution-based knowledge held 

within the firm into comprehensive design software that users could use to perform development tasks 

(von Hippel & Katz, 2002). Empirical evidence shows that when firms are able to create a 

comprehensive toolkit, it is a successful organisational mechanism that allows users to design their 

final product, and for firms to access and transfer user inputs (Franke, Schreier, & Kaiser, 2010; 

Goduscheit & Jorgensen, 2013; Ogawa & Piller, 2006; Prugl & Schreier, 2006). 

Third, communities are commonly employed in open-source software development for firms to access 

and collect user inputs (Jeppesen & Frederiksen, 2006). This method is centred on the notion of free 

revealing. Free revealing is defined as the user action of sharing user inputs with other users and firms 

without a pecuniary benefit in return (Pénin, 2007; von Hippel & von Krogh, 2006). Free-revealing 

occurs when users reveal their inputs to peers and firms in communities without expecting a benefit or 

restricting access and rights to use these inputs (Harhoff et al., 2003; Hienerth et al., 2013). 

Communities encourage knowledge sharing among users and also with firms. Empirical evidence 

shows that firms in the fashion and consumer goods sectors are increasingly using communities as a 

stand-alone mechanism or to complement other organisational mechanisms to support user 
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involvement (da Mota Pedrosa, 2012; Franke et al., 2008; Mahr, Lievens, & Blazevic, 2013). This 

allows firms to closely involve users in their innovation processes to create product innovations. 

Fourth, the user innovation literature also suggests the use of crowdsourcing as an organisational 

mechanism to access and collect user inputs (Schemmann et al., 2016). Crowdsourcing provides an 

avenue for firms to source the best ideas from a hugely diverse group of potential innovative users 

(Poetz & Schreier, 2012). Through crowdsourcing, firms are able to access user inputs that are useful 

for their innovation processes (King & Lakhani, 2013). The Internet and technological advancement in 

communication technologies are making it possible for firms to use the crowdsourcing method, and 

reach a large audience of innovative users (Bogers & West, 2012). That means firms are able to 

expand their search for innovative users beyond the firms’ existing markets (Brem & Bilgram, 2015). 

Evidence shows that firms in the chemicals and consumer goods sector use crowdsourcing as a 

mechanism for user involvement, and to access more diverse groups of users for user inputs (Poetz & 

Schreier, 2012; Schemmann et al., 2016; Zhu, Djurjagina, & Leker, 2014). This enables firms to 

search for users in other markets for useful inputs that can be adapted to create product innovations 

(Afuah & Tucci, 2012). Table 2.4 summarises the mechanisms suggested in user innovation literature. 

 
Table 2.4 Organisational Mechanisms from User Innovation 

Method Purpose Representative studies 

Lead-user Engage lead-users to obtain inputs on novel product 

ideas, feedback on new product concepts. Lead-

users have advanced needs beyond the existing 

market and are a good source for innovative inputs 

(Herstatt & von Hippel, 

1992; Hienerth et al., 2013; 

Lilien et al., 2002; von 

Hippel et al., 1999) 

Toolkits Provide a firm-created platform that allows users to 

customise product designs before making a 

purchase. Firms access inputs in the form of users’ 

design preferences, and new product configurations 

(Franke et al., 2010; 

Goduscheit & Jorgensen, 

2013; Prugl & Schreier, 

2006) 

Communities Mainly online-based communities that facilitate 

knowledge sharing amongst users and with firms. 

Firms access more refined inputs that are then 

evaluated and improved by users in the 

communities 

(da Mota Pedrosa, 2012; 

Franke et al., 2008; Mahr et 

al., 2013) 
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Crowdsourcing Used by firms to search for inputs from users in 

other markets not currently served by firms. Firms 

access product ideas and potential solutions that are 

different from inputs provided by users in their 

existing markets 

(Poetz & Schreier, 2012; 

Schemmann et al., 2016; 

Zhu et al., 2014) 

 

2.4.2 Organisational Mechanisms Lead to Innovative Product Outcomes 

User innovation literature shows that user involvement leads to product innovation, both incremental 

and radical. The literature defines product innovation as incremental or radical changes to a product 

introduced to the market. This definition in the user innovation literature is derived from the wider 

innovation typology literature (Crossan & Apaydin, 2010; Tidd & Bessant, 2013; Tushman & 

Anderson, 1986). Firms use organisational mechanisms to involve different users in their innovation 

process, and obtain different inputs from these users. Lead-users and ordinary users possess different 

combinations of innovation-related knowledge, and result in different product innovations. 

First, lead-user contributions result in radical product innovations. This is because lead-users have 

advanced needs beyond the existing market, and also possess higher combinations of solution-based 

knowledge (Bogers et al., 2010; von Hippel, 1986). These characteristics of lead-users make them 

good contributors of novel product ideas and user-created solutions to firms. While user innovation 

methods are useful to engage lead-users and ordinary users, it is the lead-user method that is 

specifically designed to elicit inputs from lead-users (Lettl et al., 2006a). Empirical evidence shows 

that lead-user involvement often leads to novel product ideas and breakthrough products that tend to be 

far superior to existing products (Lüthje & Herstatt, 2004). This is evident for firms operating in 

farming, medical equipment, industrial products, and extreme sports sectors (Lettl, Herstatt, & 

Gemuenden, 2006b; Lüthje et al., 2005; Ooi, 2015; von Hippel et al., 1999). 

Second, ordinary-user contributions enable firms to create incremental product innovations. From the 

user innovation literature, ordinary users are less innovative compared to lead-users, possibly because 

of their lack of solution-based knowledge to complement their knowledge in market needs (Bogers et 

al., 2010; von Hippel, 1986). Toolkits, communities, and crowdsourcing are mechanisms firms use to 

access and collect inputs from ordinary users. Empirical evidence shows that inputs from ordinary 

users lead to better product designs, and enhancements to existing products (Jeppesen & Frederiksen, 

2006; Nishikawa, Schreier, & Ogawa, 2013; von Hippel & Katz, 2002). Table 2.5 summarises the 

product innovations suggested in the user innovation literature. 
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Table 2.5 Organisational Mechanisms and Product Outcomes 

Method Purpose Product outcomes 

Lead-user Engage lead-users to obtain inputs on novel 

product ideas, feedback on new product 

concepts. Lead-users have advanced needs 

beyond existing market and are a good 

source for innovative inputs 

Inputs are translated into radical 

product innovations  

Toolkits Provide a firm-created platform that allows 

users to customise product designs before 

making a purchase. Firms access inputs in 

the form of users’ design preferences, and 

new product configurations 

Inputs translated into incremental 

product innovations such as new 

configurations and design of 

existing products 

Communities Mainly online-based communities that 

facilitate knowledge sharing amongst users 

and with firms. Firms access more refined 

inputs that are evaluated and improved by 

users in the communities 

Inputs are translated into 

incremental product innovations 

that refine existing products 

Crowdsourcing Used by firms to search for inputs from 

users in other markets not currently served 

by firms. Firms access product ideas and 

potential solutions that are different from 

inputs provided by users in existing markets 

Inputs are translated into 

incremental or radical product 

innovations depending on the 

inputs users provide to firms 

 
 

2.4.3 Implications of Organisational Mechanisms Research  

In the user innovation literature, organisational mechanisms are the methods that firms use to 

encourage and support user involvement such as the lead-user method, toolkits, communities, and 

crowdsourcing. Using these methods enables firms to access and utilise user inputs to create 

incremental and radical innovative products. Most studies are focused on understanding these methods 

further and identifying new methods for firms to access and collect user inputs (Bogers & West, 2012; 
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Foss et al., 2011). While these studies increase our understanding of the methods that firms use to 

access and collect user inputs, these studies’ focus on the ‘front-end’ of the user involvement process 

limits our understanding of a major question, namely how does implementing these methods actually 

enable firms to create product innovations? 

Studies in user innovation offer no explanation of how a firm’s internal organisational mechanisms 

could support or inhibit the use of the proposed methods. Thus far, only Foss et al. (2011) have 

examined the relationship between internal organisational mechanisms and product innovations from 

user involvement. The authors have shown that firms’ organisational mechanisms in decision-making, 

reward, and communication, mediate the relationship between user involvement and product 

innovation. While the authors’ findings have provided insight into the function of internal 

organisational mechanisms in enabling firms to appropriate value from user involvement (Bogers et al., 

2010), those findings do not engage with issues related to the inputs that users provide to firms through 

user involvement. This warrants additional research into the potential effects user inputs could have on 

these mechanisms. This would generate micro-discussions about how and why firms create product 

innovations through user involvement. 

2.5 Summary of Chapter 

The synthesis of the user innovation literature highlights two key issues in relation to existing research 

in user inputs and organisational mechanisms. First, the user innovation literature shows that users 

provide input in the form of various contributions such as novel product ideas, feedback on existing 

products and modification of products, and information about users’ unarticulated needs. But the types 

of input and their characteristics are not explained or categorised clearly in literature (Bogers et al., 

2010). This minimises the usefulness of the user innovation literature to explain which user innovation 

methods are most suitable to access and collect different types of user inputs.  

Second, in their interdisciplinary review of the user innovation literature, Greer and Lei (2012) have 

argued that firms need to examine the different stages of the user involvement process to understand 

the drivers and barriers to user involvement. But their synthesis of the literature shows that there is 

also a need to examine the user involvement process to understand the internal organisational 

mechanisms that support user involvement. Little is known within the user innovation literature on 

how utilising user innovation methods to access and collect user inputs leads to product innovations 

for a firm. With the exception of work from Foss et al. (2011), the user innovation literature lacks the 

important link between user inputs and internal organisational mechanisms that can be used to explain 

how firms appropriate value from user involvement (Bogers et al., 2010). Table 2.6 summarises the 

avenues for future research identified from the synthesis of the user innovation literature.  
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Table 2.6 Avenues for Future Research in User Innovation 

 User inputs Organisational mechanisms 

Theme User inputs: User’s contribution 

to firm during user involvement 

Organisational mechanisms: Firm’s 

internal coordination mechanisms that 

support user involvement 

Main research 

question(s) 

Who are innovative users? Why 

do users innovate and offer 

inputs to firms? 

What are the mechanisms and methods 

used to encourage, access, and collect 

user inputs? 

Unexplored 

question(s) 

What are user inputs? What are 

the characteristics of user inputs? 

How do user inputs enable firms 

to create product innovations? 

What are the internal organisational 

mechanisms that enable firms to create 

product innovations from user 

involvement?  

Key contribution 

areas 

Understanding the reasons that 

lead firms to benefit from user 

inputs 

Explain why user involvement is useful 

for firms, and the internal coordination 

challenges and mechanisms required 

for firms to create product innovations 

Sample 

representative study 

(Bogers et al., 2010; Bosch-

Sijtsema & Bosch, 2014) 

(Foss et al., 2011) 
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Chapter 3 – Theoretical Framework 

3.1 Introduction 

This chapter presents the theoretical framework of this study that guides the research design and data 

analysis. The purpose of the theoretical framework is to lay a foundation for understanding the nature 

of user inputs and organisational mechanisms, and the interdependence between them in creating 

product innovation outcome within a user innovation context (Miles, Huberman, & Saldaña, 2014). 

From the review of the user innovation literature, two gaps are evident. First, no categorisation of user 

inputs exists in the current literature. This limits our ability to understand the reasons firms are able to 

benefit from user involvement. Second, discussion on organisational mechanisms is largely neglected. 

Organisational mechanisms are the internal mechanisms that support user involvement activities. This 

limits our understanding on firms’ internal coordination challenges and mechanisms that lead to 

product innovations. 

In order to understand user inputs, organisational mechanisms and their interactions, the theoretical 

framework builds on two theoretical perspectives: knowledge-based view (KBV) and innovation 

management. First, KBV is the overall theoretical perspective guiding this study and is used to develop 

the notion of user inputs and knowledge transfer process. Specifically, discussions in KBV on 

knowledge types and their characteristics are used to develop a user-input typology. These arguments 

complement the user innovation literature as users often provide firms with important inputs that are 

embedded with knowledge components. These inputs in turn enable firms to create product innovation 

(Bosch-Sijtsema & Bosch, 2014). KBV provides the necessary arguments to develop this user-input 

typology that will be used in the collection and analysis of empirical evidence. Furthermore, KBV 

arguments on knowledge transfer are used to conceptualise user involvement as a knowledge transfer 

process between the user and firm. From the innovation management perspective, difficulty in 

transferring knowledge is acknowledged in the user innovation literature (von Hippel, 1994), and 

organisational mechanisms are used to facilitate this transfer and mitigate the stickiness associated 

with knowledge transfer (Foss et al., 2011; Szulanski, 1996). These KBV and innovation management 

arguments on knowledge types and characteristics, knowledge transfer difficulty, and organisational 

mechanisms combine to provide insight on the interactions that occur between user inputs and 

organisational mechanisms. 

The use of KBV and innovation management as foundational perspectives in the theoretical 

framework provides a means to better understand user involvement phenomena through the 

examination of user inputs, organisational mechanisms and their interactions. The use of knowledge 

types and characteristics to develop a user-input typology from the user innovation literature adds a 
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firm’s perspective to managing knowledge flows from users which complements the user-centric 

perspective scholars most often take in the literature (Bogers & West, 2012; Randhawa et al., 2016). 

Adopting the organisational mechanisms discussion from innovation management literature also adds 

to the conversation on a firm’s management of user-knowledge flows. The theoretical framework 

makes explicit the organisational mechanisms that firms apply to facilitate access and transfer of user 

inputs, which in turn results in product innovation outcome (Foss et al., 2011).  

The subsequent sections are meant to provide a background on KBV and innovation management, and 

demonstrate how these are used and combined to form the theoretical framework for this study. This 

chapter is organised into five main sections. First, the overarching theoretical perspective adapted in 

this study is discussed. This study adapts KBV to achieve the research aim and guide the empirical 

examination of the research question. Second, the innovation management literature is discussed, 

specifically literature surrounding how a firm manages its innovation process and outcomes through 

the application of supportive organisational mechanisms. This is to operationalise the organisational 

mechanism construct in this study, by deriving the definition and guiding categories of organisational 

mechanisms. Third, a conceptual model is presented to illustrate the constructs and their relationships. 

The key constructs of this study, derived from the user innovation, KBV, and innovation management 

literature streams will be presented. Fourth, this chapter ends with a summary of the main arguments. 

3.2 Knowledge-based View (KBV) as an Overarching Theoretical Perspective 

This study adapts the knowledge-based view (KBV) as the overarching theoretical perspective to 

address the gaps in user innovation literature. This section discusses the use of KBV in this study and 

is organised as follow. First, an overview of KBV is presented to provide a background of KBV. 

Second, the notion of knowledge is derived from KBV literature. The knowledge types and 

characteristics are important in developing this study’s conceptual model. Third, arguments about the 

relevance of KBV to this study are discussed. Fourth, a user-input typology conceptualised from 

knowledge characteristics is derived from a published systematic review of user innovation literature 

article. Fifth, through user involvement, firms transfer user’s knowledge to create product innovations. 

The resulting knowledge stickiness during knowledge transfer is discussed. 

3.2.1 Background of KBV 

The KBV theoretical perspective stems from the resource-based view (RBV), and centres on 

answering the question of how firms can access, transfer, internalise, and use knowledge to create 

sustainable advantage. While proponents of KBV argue that knowledge is an important resource due to 

its heterogeneous nature, it is difficult to identify and pinpoint what knowledge is actually required to 

create a sustainable advantage for firms (Grant, 1996; Nightingale, 2003). Furthermore, possessing 
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knowledge doesn’t guarantee success in leveraging it as firms require capabilities to manage and use 

knowledge (Eisenhardt & Santos, 2006). Nonetheless, KBV is a valuable theoretical perspective to 

frame a phenomenon within the knowledge perspective. KBV is grounded in two core arguments: that 

knowledge is the key resource for firms, and firms need to leverage knowledge resources to achieve 

sustainable competitive advantage.  

First, KBV states that among resources it is the heterogeneous and intangible resources which are key 

components that enable firms to create sustainable competitive advantage (Grant, 1996). Intangible 

resource is understood in this study as knowledge. Knowledge is more important than other resources 

because knowledge possess the characteristics of being valuable, rare, inimitable, and non-

substitutable (Barney, 1991). In other words, competitor firms are unable to clearly articulate 

knowledge in other firms due to causal ambiguity, where the source and underlying meaning of the 

knowledge is difficult to articulate (Turner & Makhija, 2006). Spender (1996) asserted that knowledge 

is embedded in a firm and a firm’s core activities are centred on building and coordinating routines, 

processes, and mechanisms. These core activities enable the firm to access, transfer, and use 

knowledge embedded within the firm.  

Second, firms utilising knowledge to create product innovations require organisational mechanisms 

that support the management of knowledge. KBV suggests that firms possessing the most relevant 

knowledge resources would be able to create sustainable competitive advantage through systematic 

exploration and exploitation of these resources (Barney, 1991; Grant, 1996). The application of 

routines, processes, and mechanisms enables firms to combine various knowledge resources in new 

ways to create product innovations. That is, a firm commonly needs to recombine distributed 

knowledge and resources to create product innovations and maintain competitive advantage 

(Granstrand, Patel, & Pavitt, 1997; Kogut & Zander, 1996). Knowledge that is distributed could reside 

outside a firm’s boundaries and significant effort may be required for the firm to coordinate the 

recombination processes when external knowledge is used. Firms need to build and apply 

organisational mechanisms for accessing, transferring, and integrating various knowledge bases from 

these external knowledge sources (Grant & Baden-Fuller, 2004; Wallin & von Krogh, 2010). 

3.2.2 Knowledge Types and Knowledge Characteristics 

KBV literature argues that knowledge is the key to a firm creating sustained competitive advantage, 

and exploring and exploiting knowledge requires organisational mechanisms such as routine, 

processes, and practices (Grant, 1996; Greve, 2007; Kostova & Roth, 2002). KBV literature suggests 

that knowledge is the key resource that firms need to leverage for competitive advantage. Leveraging 

knowledge requires specific organisational mechanisms that facilitate access, transfer, and integration 
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of knowledge. The notion of knowledge and organisational mechanisms will be discussed here. 

Drawing from the KBV literature, knowledge will be discussed before moving on to discuss 

organisational mechanisms that facilitate a firm’s leverage of knowledge. 

Knowledge types 

Discussions about knowledge are centred on the types of knowledge and characteristics of knowledge. 

Studies of knowledge postulate that knowledge can be categorised into many types. The two types that 

are useful for this study are tacit/explicit knowledge and know-how/know-why categories. First, 

knowledge can be categorised as tacit knowledge and explicit knowledge. This understanding has its 

roots in Michael Polanyi’s work on tacit knowing (R. Hall & Andriani, 2003; Kang, 2007; Nonaka, 

Toyama, & Nagata, 2000). According to Polanyi (1966, p. 4), tacit knowing means ‘We know more 

than we can tell’. He explained that tacit knowing occurs when an individual is not fully able to 

express to others all that they knows unless adequate means are provided to the individual. Nonaka and 

von Krogh (2009) suggested that explicit knowledge is knowledge that could be codified and 

articulated; while tacit knowledge is embedded in routines, processes, values, and procedures  which 

make it difficult to articulate. However, the tacit and explicit distinction is not mutually exclusive; 

rather, all forms of knowledge have tacit components embedded in them (Spender, 1996). The tacit 

and explicit knowledge classification is widely used in innovation literature, especially to explain the 

inhibition of technology transfer due to tacit knowledge components that would normally reside in 

individuals and also different organisations (Nightingale, 2003). However, as most knowledge has tacit 

components (Spender, 1996), it is difficult to categorise knowledge based purely on the tacit and 

explicit taxonomy (B. Johnson, Lorenz, & Lundvall, 2002). 

Second, knowledge is also categorised according to its ease of codification. The difficulties in 

distinguishing between tacit and explicit knowledge types and to fully operationalise them in research 

have resulted in a call for better categories of knowledge types. Johnson et al.  (2002), proposed a 

taxonomy of knowledge that reflects the complexities of storing and sharing knowledge. They 

proposed four types of knowledge that are categorised based on their ease of codification:  know-what, 

know-why, know-who, and know-how. Know-what is knowledge about facts and, as such, can be 

codified and transferred more easily. Know-why is scientific knowledge that is mostly codified and, if 

adapted properly, will enable a firm to achieve rapid technological advancement. Both know-what and 

know-why are more able to be codified in the sense that they can be articulated and shared through 

many written forms. Know-who is related to specific social relationships; in essence, it is about 

knowing who knows what and can do what. In the innovation context, this can be interpreted as 

knowing who to collaborate with in the innovation process (Li, Eden, Hitt, & Ireland, 2008). Know-

how refers to the skills and capabilities that an individual possesses to perform different tasks that can 
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be developed and typically stored within a firm’s boundaries. While know-how has codified 

components, it is embedded in routines and processes which are much more innate, and it involves 

individuals tacitly knowing how to perform given tasks such as that of riding a bicycle or swimming 

(Polanyi, 1966). 

Knowledge characteristics 

Knowledge is categorised into different types – tacit and explicit, or know-how and know-why. These 

types contain underlying characteristics that form their dimensions. KBV literature widely uses the 

categories tacit and explicit to indicate whether a particular piece of knowledge can be articulated; the 

distinction between tacit and explicit knowledge is seen as a knowledge characteristic (Kang, 2007). 

But the distinction between tacit and explicit is not entirely clear. For instance, while explicit 

knowledge is normally codified and can be articulated clearly, such codified knowledge still contains 

components of tacit knowledge embedded in its explicit form (Nightingale, 2003; Nonaka, 1994). 

Therefore it is difficult to truly untangle tacit and explicit knowledge from one another, which makes it 

harder to operationalise them in research. Fortunately, the KBV literature offers two other knowledge 

characteristics that are closely related to the core argument that knowledge is valuable but difficult to 

articulate and imitate. These characteristics are complexity and uncertainty. 

First, complexity of knowledge refers to the number and variety of components that are present in a 

particular type of knowledge, such as know-how (Turner & Makhija, 2006). The complexity of know-

how depends on the number and variety of knowledge components that are present in the know-how. 

Determinants of complexity also include the relatedness of these knowledge components to a firm’s 

existing knowledge base. The more closely these knowledge components relate to a firm’s existing 

knowledge base, the more easily the firm will be able to comprehend them, due to the path-dependent 

nature in the firm’s knowledge-search processes (Cohen & Levinthal, 1990; Hansen, 1999; Szulanski, 

1996). Comprehending these knowledge components is the first step towards leveraging relevant 

knowledge to achieve competitive advantage. In many cases, leveraging knowledge resources enables 

firms to create innovative products (Cantner, Joel, & Schmidt, 2011; Fagerberg, Fosaas, & Sapprasert, 

2012; R. Hall & Andriani, 2003; Howells, 1996). 

Uncertainty of knowledge is the second characteristic that makes knowledge so valuable yet difficult 

for a firm to leverage effectively and efficiently (Podolny, 1994; Simonin, 2004). Uncertainty of 

knowledge is defined as the level of ambiguity and completeness of knowledge components in a 

particular type of knowledge (Arrow, 1974; Simonin, 1999b; Turner & Makhija, 2006). Using the 

example of know-how once more, ambiguity relates to the notion of causal ambiguity. Causal 

ambiguity is where decision-makers are unclear about what the different knowledge components are 
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and how they interact to create product innovations (Lippman & Rumelt, 1982; Szulanski, 1996). In 

this example, the knowledge components of know-how are uncertain to a firm, especially when it is 

unclear about the context in which the know-how is created. This is because firms are unable to grasp 

what and where knowledge components embedded in know-how would fit within their innovative 

activities to create competitive advantage (Rundquist, 2012; Zahra & George, 2002). In addition to 

ambiguity, the completeness of knowledge – the degree to which knowledge needed by the firm to 

innovate is sufficient and available (Turner & Makhija, 2006) – impacts the overall uncertainty of 

knowledge. But knowledge completeness does not guarantee lower overall uncertainty of knowledge. 

This is because, if the knowledge components are ambiguous to a firm, ambiguity reduces a firm’s 

ability to comprehend these knowledge components, even if the knowledge is complete (Szulanski, 

1996). 

3.2.3 Relevance of KBV to this study 

In this study, KBV provides the overarching theoretical perspective to answer the research question. 

This is because KBV’s arguments on knowledge characteristics are useful in providing the conceptual 

foundation to categorise user inputs, and identifying the organisational mechanisms supporting a 

firm’s use of external knowledge to create innovative product outcomes.  

First, the knowledge characteristics of complexity and uncertainty are useful when categorising the 

different inputs that firms obtain from users through user involvement. The user innovation literature 

indicates that users possess important innovation-related knowledge that sheds light on user needs and 

provides possible solutions to meet those needs. User knowledge is transferred to firms in the form of 

user inputs. However, using problem-based and solution-based knowledge to categorise user inputs is 

problematic as it is difficult to delineate between these two types of knowledge. The KBV literature on 

knowledge characteristics provides more nuanced arguments about the characteristics of knowledge 

components embedded in user inputs. This is beyond the problem- and solution-based characteristics, 

which are ineffective in creating mutually exclusive categories (Hambrick, 1984). The characteristics 

of complexity and uncertainty also explain the knowledge transfer difficulties firms experience when 

involving users in their innovation processes (Szulanski, 1996; von Hippel, 1994). These 

characteristics form an important and useful foundation for examining the user-input construct in more 

detail. 

Second, KBV’s focus on managing knowledge to create sustainable competitive advantage enables the 

identification of organisational mechanisms that support knowledge access and transfer. A firm 

involves users in its innovation processes to access valuable knowledge that resides in users. This user 

knowledge is important as it contains knowledge components related to market needs and also 
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potential solutions to these needs (Poetz & Schreier, 2012; von Hippel, 1994). A firm’s ability to 

access and transfer knowledge during user involvement is a major part of the innovation process. 

However, the user innovation literature lacks insight on both the organisational mechanisms that 

support user involvement and the potential interaction between users’ knowledge with organisational 

mechanisms (Foss et al., 2011). The KBV literature provides important foundational arguments about 

the use of organisational mechanisms to support external access and transfer of knowledge, 

specifically, in the context of user involvement. The arguments on organisational mechanisms are a 

stepping-stone in identifying the organisational mechanisms that complement a firm’s user 

involvement activities; they also guide this study in identifying existing organisational mechanisms 

that support a firm’s access and transfer of knowledge from users. 

3.2.4 A Typology of User Inputs
2
 

A systematic review of user innovation was conducted as part of this study. The outcome of the review 

was a typology of user inputs that firms obtain from users during the user involvement process. The 

basis for the typology was the knowledge characteristics of complexity and uncertainty. User inputs 

are categorised into four inputs based on their levels of complexity and uncertainty. These inputs were 

Add-ons, Homemade, Critiques, and White Spaces (Ooi & Husted, 2016). This typology is relevant 

because it is based on a clearer understanding of knowledge characteristics that enables the 

development of mutually exclusive categories (Hambrick, 1984). This addresses the limitations of 

using the problem- and solution-based knowledge characteristics to explain the inputs that users 

provide to firms during user involvement. The subsequent paragraphs present these four inputs and are 

followed by a discussion about methods firms are using to transfer these inputs from users.  

In the typology, inputs with low levels of uncertainty are Add-ons and Homemade. The category Add-

ons has the least complex and uncertain input in the typology. It contains only a small number and 

variety of knowledge components. These knowledge components are unambiguous and complete 

components. Examples of what might be found in Add-ons are user ideas to improve existing products 

in terms of their features or performance.  The category Homemade contains low levels of uncertain 

knowledge components but these knowledge components are highly complex. While these knowledge 

components are unambiguous and complete, there are huge numbers and varieties of these components. 

Examples of what might be found in Homemade are user-created working prototypes which include 

physical prototypes or written technical specifications as in the case of software codes. 

                                                           
2 This is a summary of Ooi, Y. M., & Husted, K. (2016). Knowledge characteristics and organisational practices in user 

innovation. Kindai Management Review, 4, 22–39. 
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Inputs with high levels of uncertainty are Critiques and White Spaces. The category Critiques contains 

high levels of uncertain knowledge components but these knowledge components are low in 

complexity. While Critiques contains only a small number and variety of knowledge components, 

these components are highly ambiguous and incomplete. Examples of what might be found in 

Critiques are users’ evaluations of working prototypes. This input is mostly found when firms conduct 

field trials on their product prototypes. The critical and developmental evaluations firms obtain from 

users help improve the product prototypes. White Spaces is the most complex and uncertain input in 

the typology. It contains a large number and variety of highly ambiguous and incomplete knowledge 

components.  An example of what might be found in White Spaces is information about user’s latent 

needs. The typology is illustrated in Figure 3.1. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1. User input typology (reproduced from Ooi & Husted, 2016) 

 

Given the different levels of uncertainty and complexity associated with these four inputs, firms need 

to use different methods to transfer these inputs and embedded knowledge components. In most cases, 

firms transfer user inputs through verbal methods such as face-to-face interactions and spoken 
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comments. Verbal methods are useful especially for highly complex inputs such as Homemade and 

White Spaces. The larger number and greater variety of knowledge components require firms to 

interact more closely with users to obtain inputs verbally. For instance, when a user offers a working 

prototype, face-to-face interactions enable firms to understand the underlying knowledge components 

better, which facilitate knowledge transfer. However, verbal methods are not limited to highly 

complex inputs. The systematic review shows that firms also use verbal methods to transfer Critiques, 

especially when testing technologically complex prototypes with users.  

In addition to verbal methods, firms also use written methods to transfer user inputs. This is especially 

so for less complex inputs such as Add-ons and Critiques. The smaller number and variety of 

knowledge components embedded in these inputs allow firms to use methods such as feedback forms, 

surveys, and discussion threads to transfer user inputs. For instance, when a user provides feedback on 

product performance, this could be transferred through a feedback form that the user completes and 

sends to the firm. However, for highly complex and uncertain input such as White Spaces, firms use an 

additional non-verbal method, that is, observation. This is because it is difficult even for users to 

articulate their latent needs, thus non-verbal methods such as observation are required to elucidate such 

information from users. The knowledge characteristics, examples, and knowledge transfer methods of 

the four inputs are summarised in Table 3.1. 

 
Table 3.1 Overview of User Input Typology 

User input Knowledge characteristics Example Knowledge transfer 

method 

Add-ons Less complex and uncertain. 

Contain only small number and 

variety of unambiguous and 

complete knowledge components 

Ideas to improve 

performance and 

features of existing 

product 

Written methods such 

as feedback forms, 

surveys, and online 

discussion threads. 

Homemade Highly complex but less 

uncertain. Contain numbers and 

varieties of unambiguous and 

complete knowledge components 

User-created working 

prototypes (Physical or 

written technical 

specifications) 

Verbal methods such 

as face-to-face 

interactions 

Critiques Less complex but highly 

uncertain. Contain only small 

Critical and 

developmental 

Verbal and written 

methods such as 
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number and variety of ambiguous 

and incomplete knowledge 

components 

evaluation of working 

prototypes 

evaluation comments, 

online discussion 

threads, and face-to-

face interactions. 

White 

spaces 

Highly complex and uncertain. 

Contain numbers and varieties of 

ambiguous and incomplete 

knowledge components 

Information on latent 

needs 

Verbal methods such 

as face-to-face 

interactions. 

Observations 

Note. Adapted from Ooi & Husted (2016, p. 32). 

 

3.2.5 Knowledge Transfer in the User Involvement Process 

When firms access and transfer various user inputs, it is essentially a knowledge transfer process. A 

firm’s employees tasked with transferring user inputs are a repository of the accumulated user 

knowledge (Tsoukas & Vladimirou, 2001). With knowledge being distributed within the firm amongst 

employees in different departments and locations, transferring knowledge becomes increasingly 

difficult (Becker, 2012). The tacit components of knowledge increase the difficulty (Howells, 1996). 

In the following paragraphs, the knowledge transfer process and associated knowledge stickiness are 

discussed. 

KBV defines knowledge transfer as a process where an organisational unit benefits from the 

knowledge and experience of another unit (Argote & Ingram, 2000). This process involves moving 

knowledge from a sender to a receiver, either within a firm’s boundaries or between firms (Easterby-

Smith et al., 2008). Studies in KBV have examined the knowledge transfer process from two 

perspectives: inter-organisational (Dyer & Hatch, 2006; Mowery et al., 1996; Oxley & Wada, 2009; 

Simonin, 2004), and intra-firm (Levin & Cross, 2004; Thompson, Jensen, & DeTienne, 2009). Inter-

organisational knowledge transfer examines knowledge exchanges between collaborators and partners, 

focusing on how knowledge can be transferred more efficiently and effectively between inter-

organisational partners to create product innovations (Dyer & Hatch, 2006; Phelps, Heidl, & Wadhwa, 

2012; Simonin, 2004). Research on intra-firm knowledge transfer on the other hand, has focused on 

examining knowledge transfer between departments within the firm, including the study of knowledge 

transfer in multinationals (Thompson et al., 2009). Multinationals are unique organisations as they 

have operations and subsidiaries in different geographical locations. Research on intra-firm knowledge 

transfer has analysed how firms transfer knowledge in the form of organisational mechanisms and 
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processes across departments and business units (Gupta & Govindarajan, 2000; Kostova, 1999; van 

Wijk, Jansen, & Lyles, 2008).  

Studies in KBV have postulated that a firm encounters stickiness during the knowledge transfer 

process. Knowledge stickiness is prevalent in a knowledge transfer process when either or both the 

sender and receiver encounter difficulties in transferring knowledge (Easterby-Smith et al., 2008; 

Szulanski, 1996). Knowledge stickiness arises from the underlying knowledge characteristics and the 

characteristics of the sender or receiver. First, the nature of knowledge itself affects a firm’s ability to 

transfer knowledge in an intra- and inter-organisational context (Almeida et al., 2006; Easterby-Smith 

et al., 2008; Howells, 1996). Simonin (1999b)  indicated that the extent to which knowledge is tacit 

significantly affects a firm’s ability to transfer knowledge; he also asserted that this factor is a 

significant antecedent of knowledge ambiguity. Another one of his researches showed that knowledge 

ambiguity affects knowledge transfer, that the effects of tacit components, complexity, and the 

experience of knowledge transfer are weakened in the presence of knowledge ambiguity (Simonin, 

1999a).  

Second, knowledge stickiness occurs not only because of the underlying knowledge characteristics, 

but also because of the characteristics of the sender or receiver. Szulanski (1996) argued that stickiness 

occurs at four stages of the knowledge transfer process: at initiation, implementation, ramp-up and 

integration. The level of stickiness that a firm encounters during the transfer stages is affected not only 

by the characteristics of knowledge, but also by the source, recipient, and context. These four process-

based descriptors of stickiness correspond to the stages in the knowledge transfer process, as the 

process model illustrates that a firm will encounter varying problems at different stages of the transfer. 

For example, a firm is likely to encounter difficulty at the initiation stage, which is the process of 

identifying the need for a transfer, what needs to be transferred, and the feasibility of the transfer 

(Szulanski, 1996, p. 30). 

The knowledge stickiness arguments in the KBV literature are also used by studies in the user 

innovation literature to explain the likelihood that a user will innovate and be involved in firm-initiated, 

user involvement activities. Studies of user involvement have shown that knowledge stickiness inhibits 

the transfer of a user’s knowledge to a firm and it is this factor which prompts innovative users to 

make modifications to existing products or create their own solutions (Bogers et al., 2010; Ogawa, 

1998). According to von Hippel (1994), stickiness is the difficulty in transferring knowledge due to the 

costs associated with the transfer. His argument concentrated on the costs of knowledge transfer as a 

measure of stickiness. Consistent with the KBV literature’s line of argument that knowledge 
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characteristics impact stickiness, he also suggested that the degree to which knowledge has tacit 

components could play a major part in causing knowledge stickiness. 

3.3 Innovation Management 

Complementing the KBV perspective, this study uses the innovation management literature to explain 

that firms are organised in a particular manner to facilitate firms’ efforts to leverage various sources of 

knowledge for innovative outcome. For firms to create product innovation, they are required to not 

only search for relevant knowledge, but also to combine various knowledge sources with existing 

knowledge bases (Cohen & Levinthal, 1990; Kogut & Zander, 1996). The innovation management 

literature provides insight on how firms are able to manage these combinative activities. Innovation 

management is essentially the firm’s management of innovation activities and outcomes, whether 

through organisational design, mechanisms, culture, or team dynamics (Keupp, Palmié, & Gassmann, 

2012; Lam, 2006; Phillips, 2014). 

This section discusses how firms manage the innovation process from the perspective of innovation 

management. First, an overview of innovation management is presented to provide a background of 

innovation management. Second, the notion of organisational mechanisms is derived from innovation 

management literature. The innovation management literature’s arguments about the role 

organisational mechanisms play in a firm’s management of its innovation activities and outcomes are 

discussed. Third, from these arguments, the organisational mechanism construct in this study is 

operationalised by presenting the definition and guiding categories of organisational mechanisms 

derived from innovation management literature. 

3.3.1 Background of Innovation Management 

The firm’s ability to innovate is an important element for gaining and sustaining long-term advantage 

in the form of superior innovative performance (Keupp et al., 2012; Teece, Pisano, & Shuen, 1997). 

Ability to innovate includes creating new outcomes through existing processes or new methods, and 

finding new ways of doing things (Fagerberg, 2006; Lam, 2006). Innovation’s association to novelty is 

closely related to the term “creative destruction”, which is commonly related with the disruptive nature 

of innovation on existing rules, competencies, and products (Schumpeter, 1942). In his contribution, 

Schumpeter (1942) explains that new entrants to the economy need to create fundamentally new 

processes to challenge established firms, these in turn fuels long-term economic growth. However, 

innovation is not merely creating something fundamentally new; rather, innovation focuses on the 

appropriation and application of newly created processes or products (Crossan & Apaydin, 2010; 

OECD, 2002). Innovation management is grounded on two things: managing the creation and 

appropriation processes, and the innovative outcomes as result of these processes. The subsequent sub-
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sections will discuss the innovation process of creating a product or service, and the various innovative 

outcomes. 

The innovation process 

The innovation process is an organisational process that leads from research, development, through to 

market introduction of a product or service (Crossan & Apaydin, 2010). From a process perspective, 

innovation is the process of combining and recombining various components, including knowledge, to 

create a new product and service (Fagerberg, 2006; Granstrand et al., 1997; Kogut & Zander, 1996). 

Innovation research following this perspective is focused on how the firm is converting diverse inputs 

and components into new products and services. Specifically, researchers commonly examine the 

drivers, sources, locus, direction, and the level of innovation (Crossan & Apaydin, 2010; Gatignon, 

Tushman, Smith, & Anderson, 2002). Studies showed that innovation could be triggered by 

technology-push or technology-pull factors. Technology-push happens when a firm develops new 

products based on its research and development efforts and tries to push those products to the market. 

This is distinctive from technology-pull, where customers in the market requested for new products 

based on their needs, and this drives the firm to develop the products requested by the market (Di 

Stefano, Gambardella, & Verona, 2012). 

Earlier model of the innovation process offers a simple representation of the process. Researchers 

propose that organisational innovation process moves from one stage to another in a linear fashion 

(Godin, 2006; Kline & Rosenberg, 1986). The linear model assumes that innovation progress in a pre-

determined sequence, where a firm starts at the research stage of the linear model, subsequently 

moving along the stages to development, production, and marketing (Godin, 2006). The linear model 

also assumes that the firm is the sole innovator, and products and services are mainly driven by 

technology-push factors within the firm (Kline and Rosenberg, 1986). This means that knowledge only 

flows in one direction from left to right within the pre-defined stages, and there are no feedback or 

knowledge loops that flow backwards (Di Stefano et al., 2012; Kline & Rosenberg, 1986). 

While the linear model has been the dominant innovation model since its emergence circa 1945 (Godin, 

2006), more innovation researchers are realising the limitation of the linear model, with it being 

critique as being over-simplistic and doesn’t necessarily represent the complex and intricate innovation 

process (Chesbrough, Vanhaverbeke, & West, 2006; Kline & Rosenberg, 1986; Lundvall & Johnson, 

1994).  In Kline & Rosenberg (1986), the authors argue that innovation does not always follow a pre-

determined path from the research through to market introduction stages. Furthermore, the linear 

model is criticised by the authors for ignoring the important knowledge flows that loop backwards 

between the stages (Fagerberg, 2006; Kline & Rosenberg, 1986). For instance, sales figures are 
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important data for the production team, as the turnover of products will have an effect on the amount 

of goods to produce. Similarly, sales figures also inform the research and development teams whether 

the product they researched and developed meet market needs, which is normally reflected in sales 

turnover.  

Taking into account that the innovation process is complex and the possible knowledge flows, a new 

model of innovation process is proposed. In Kline and Rosenberg (1986), the authors propose the 

“chain-linked model” as an updated model that captures the intricacies of the innovation process. The 

“chain-linked model” uses the linear model as a base, but feedback loops flowing backwards between 

the stages are added to reflect knowledge flows. In the chain-linked model, innovation process is more 

than a static push of new products developed by firms in silo to meet firm perceived market demand. 

Instead, Kline and Rosenberg (1986) argue that the process starts at the stage when the firm identifies 

an unfulfilled market need. The unfulfilled market need drives research and development of a 

prototype, which then leads to prototype testing and production, before finally being introduced in the 

market. Complex feedback loops move between all the stages to provide the necessary knowledge to 

the stages in the innovation process (Fagerberg, 2006). In the chain-linked model of innovation 

process, the knowledge flows show a continuous learning process for firms and feedback on products 

from the market (Di Stefano et al., 2012).  

Discussions so far about the innovation process are to provide an understanding about the evolution of 

the innovation process. Although the linear and chain-linked models are simple representations of 

complex innovation process, they are useful in explaining the stages in the process. At different stages 

of the innovation process, firms need to apply different approaches to manage the process. 

Understanding the innovation process forms a basis for firms to manage the innovation process, 

whether through organisational design, structure, forming innovative culture, and finding new ways to 

organise the innovation process (Lam, 2006; Phillips, 2014). 

The innovation outcome(s) 

The expected innovative outcomes that firms achieve through the innovation process are multi-faceted 

(Salter & Alexy, 2014; Tidd & Bessant, 2013). A firm’s careful management of its innovation 

processes would enable the firm to create different types of innovative outcomes with varying 

magnitudes, referents, and forms (Crossan & Apaydin, 2010). These will be discussed below. 

First, the magnitude dimension of innovation is segmented into two distinctive categories: one that 

enhances a firm’s existing competencies, and one that destroys the existing competencies (Tushman & 

Anderson, 1986). A competency-enhancing innovative outcome is developed through existing 
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processes and practices. It reinforces a firm’s existing innovative capabilities. On the contrary, a 

competency-destroying innovative outcome requires the firm to develop and implement new processes 

and practices. It renders existing innovative capabilities obsolete and requires learning of new methods 

and ways of innovating (Crossan & Apaydin, 2010; Tushman & Anderson, 1986). This dichotomy 

between competency-enhancing and competency–destroying provides a perspective for researchers to 

examine incremental and radical changes that are associated to the innovative outcome (Abernathy & 

Clark, 1985). Incremental change is when a firm makes minor alterations to the outcome’s existing 

form as opposed to making radical change, which requires the firm to make major revisions to the 

innovative outcome’s existing form. Innovative outcome with incremental changes is argued to be 

reinforcing a firm’s existing innovative capabilities. A software patch update for Microsoft Word is 

considered an incremental innovative outcome. In contrast, radical changes require the firm to learn 

and apply new innovative capabilities (Crossan & Apaydin, 2010; Salter & Alexy, 2014). Back in the 

18th century, commercialisation of steam engine in the transportation sector was a radical innovative 

outcome. Forcing operators in the sector to learn and apply new methods to provide products that 

incorporated the steam engine. 

However, incremental and radical changes are not the only way to examine the magnitude of 

innovative outcomes. Innovation management literature also categorises innovative outcomes as 

component or architectural innovation (Damanpour, 1991; Henderson & Clark, 1990). In Henderson 

and Clark (1990), the authors propose a dichotomy between component and architectural innovative 

outcomes. Component innovation represents changes to the parts of the product without changing its 

overall structure; and architectural innovation is changes to the overall structure of a product that alters 

its magnitude to different referent. Architectural innovation is somewhat more radical than component 

innovation as the product might serve similar function but the full structure of the product is altered 

and perceived as more radical to the market, even if the component of the products remains the same 

(Henderson & Clark, 1990). When firms reveal technological knowledge externally, such as the case 

of open source software, firms are revealing components of software with the expectation of receiving 

relevant feedback that allows for improvements to the software (Henkel, 2006). The innovative 

outcomes that firms create from receiving the feedback are diverse, and could be changes to product 

offerings, or component improvements as a result of feedback from the market (Alexy & Dahlander, 

2014). 

Second, the magnitude alone is insufficient to categorise innovative outcomes. This is especially the 

case for incremental and radical changes, which are not mutually exclusive because the novelty of the 

innovative outcome depends on the outcome’s referent. Referent means the parties that consider the 

outcome incremental or radical (Crossan & Apaydin, 2010). When a firm commercialises existing 
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technological knowledge in an entirely new market, the innovative outcome here is considered 

incremental to the firm. But for the new market where this technology is introduced, the outcome is 

perceived as radical for the market (Gatignon et al., 2002). For example, automated parking system 

(APS) is commonly found in densely populated cities such as Berlin, Tokyo, Osaka, and Taipei when 

building a car park above ground is a problem. APS allows parking garages to be located underground, 

with most systems either partially or fully automated. As such system is unavailable in Malaysia, if 

German firm Lödige Industries, designs and builds an APS in Malaysia, the technology would be 

considered radical for the Malaysian car parking solutions market. But to Lödige Industries, the 

solution is considered incremental, if it is merely adapting existing technological know-how in APS to 

the Malaysian market. 

Third, there are debates as to the forms that innovative outcomes could take. In their review of 

innovation management literature, Crossan and Apaydin (2010) concluded that there are three forms of 

innovative outcomes commonly mentioned in innovation management literature. These innovative 

outcomes are product innovation, process innovation, and business model innovation. A product 

innovation is changes that a firm makes to its product offerings. A product innovation is incremental 

when the innovating firm introduces improvements to an existing product; whereas it is radical when a 

fundamentally new product is introduced to the market (Tidd & Bessant, 2013). Process innovation is 

the changes that a firm makes to the methods of producing a particular product. For process innovation, 

it is incremental when the innovating firm improve existing methods to produce products and services; 

while it is radical when entirely new methods and ways to produce products and services are 

introduced (Tidd & Bessant, 2013; Tushman & Anderson, 1986). Business model innovation is the 

changes that a firm makes to the way it operates in creating and capturing value (Zott, Amit, & Massa, 

2011). Business model innovation includes the changes to organisational structure, routines, and 

mechanisms that contribute to the creation and commercialisation of products and services (DaSilva & 

Trkman, 2014; Spieth, Schneckenberg, & Matzler, 2016). It is incremental when changes are limited to 

improving existing ways to create and appropriate value to its customers, but radical when it 

profoundly alters the way the innovating firm creates and captures value (DaSilva & Trkman, 2014; 

Teece, 2010).  

Discussions about magnitudes, referents, and forms of innovative outcomes provide a background on 

the outcomes resulting from a firm’s systematic management of its innovation process. While the 

innovation management literature indicates that successful management of the innovation process 

would lead to desired innovative outcomes; this is normally achieved through the application of 

managerial levers that enable innovation such as organisational design, structure, and processes 

(Crossan & Apaydin, 2010). The interest here is on the organisational design and structure that enables 
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a firm to management its innovation process to reach desired outcomes (Lam, 2006; Phillips, 2014). 

Specifically, the focus is on how firms apply supportive organisational mechanisms to facilitate 

innovation management (Dodgson et al., 2014). 

3.3.2 Organisational Mechanisms for Innovation Management 

In the innovation management literature, researchers are moving beyond examining how 

organisational design and structure enable innovation in firms, as more innovation studies are looking 

at processes and mechanisms that support purposeful management of innovation (Phillips, 2014). 

Organisational mechanisms are the internal mechanisms that enable a firm to coordinate its innovation 

activities to achieve the desired innovative outcome (Crossan & Apaydin, 2010; Foss et al., 2011; 

Phillips, 2014; Salge et al., 2012). More specifically, these mechanisms allow firm to coordinate its 

activities to access, transfer, and use knowledge to create innovative outcomes (Granstrand et al., 1997; 

Kogut & Zander, 1996). Prior literature provides definition of organisational mechanism and the 

determinants that impact the successful use of organisational mechanisms to support the management 

of innovation activities. The subsequent paragraphs explain the concept of organisational mechanisms 

and two factors that affect a firm’s ability to utilise organisational mechanisms successfully for 

innovation. 

According to Kostova (1999), the term organisational mechanism is defined very loosely in the 

literature. Based on institutional theory, she defined organisational mechanism as the evolved methods 

of running organisational functions that are institutionalised in a firm, akin to routines. These 

mechanisms are built on organisational knowledge and competence and contain different elements 

which differ in scope, extent of formalisation, content, and focus (Kostova & Roth, 2002; Szulanski, 

1996). These organisational mechanisms are grouped as mechanisms facilitating access and transfer of 

various types of knowledge, and those which enable a firm to adapt its existing knowledge base to 

access such knowledge (Foss et al., 2011; Phillips, 2014; Salge et al., 2012; Szulanski, 1996). These 

mechanisms are present in the firm before the actual transfer of knowledge to ensure that the 

knowledge transfer is relevant and viable (Szulanski, 1996). In addition, Kogut and Zander (1996) 

indicated that firms are commonly combining new knowledge with existing knowledge to create 

advantageous outcomes. The organisational mechanisms that facilitate access to a firm’s existing 

knowledge base enable them to combine externally obtained knowledge with internal knowledge more 

effectively (Okhuysen & Bechky, 2009; Turner & Makhija, 2006). This includes mechanisms that 

enable firms to store acquired knowledge for future use. 

As firms strive to be more innovative, they are increasingly tapping external sources in search for 

relevant innovation-related knowledge (Chesbrough & Bogers, 2014; Fey & Birkinshaw, 2005; 
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Laursen & Salter, 2014). Organisational mechanisms need to be adapted to enable firms to access and 

transfer external sources of knowledge. There are two main factors that determine the likelihood a firm 

will be successful in utilising organisational mechanisms to search, transfer, learn, and adapt 

knowledge: path-dependency and openness (Almeida et al., 2006; Szulanski, 1996).  

First, strategic management literature argues that firms need to manage knowledge strategically to 

benefit from it (Grant, 1996; Zack, 1999). Firms need to develop processes and mechanisms that 

enable effective identification of the knowledge required to execute organisational goals, and increase 

their existing knowledge base (Laursen & Salter, 2014; Quintas, Lefrere, & Jones, 1997). Almeida et 

al. (2006) indicated that when firms are identifying what knowledge needs to be transferred, the 

process is likely to be path-dependent because a firm’s prior learning would steer them towards 

scanning for knowledge similar to its existing knowledge base. 

Likewise, Jensen et al. (2007) have argued that not only would a firm most likely access external 

knowledge close to its existing knowledge base, but the process of accessing knowledge would 

normally require prior skills and competencies that complement the external knowledge. Taking into 

account the strategic and innovation management perspectives, a firm is likely to search for external 

knowledge from its existing relationship networks such as users, suppliers, and inter-organisational 

networks (Chesbrough & Bogers, 2014; Ritter & Gemünden, 2003). Studies which discuss networks 

and inter-organisational collaboration in industries such as biotechnology (Ahuja, 2000; Dodgson, 

2014; Powell, Koput, & Smith-Doerr, 1996) have highlighted the extent that networks would increase 

a firm’s access to related knowledge, and utilisation of such knowledge to create product innovations. 

Second, the level of openness when firms search for knowledge also impacts its ability to use 

organisational mechanisms to leverage knowledge (Fey & Birkinshaw, 2005; Salge, Farchi, Barrett, & 

Dopson, 2013). Laursen and Salter (2006) have argued that firms tend to benefit from external 

knowledge if they widen the scope of search. Widening the scope of search enables firms to access a 

variety of knowledge and find new combinations of different knowledge components to improve 

existing products. But widening the scope of search is more useful when firms are attempting to 

increase the competitive advantage of mature products. When firms need more radical product 

outcomes, depth of search is more important because it allows firms to access specific knowledge that 

is deeply embedded in a few sources within and outside the firms (Alexy & Dahlander, 2014). 

The path-dependent nature and openness of a knowledge search impacts a firm’s implementation of 

complementary organisational mechanisms to leverage knowledge to create innovative outcomes in 

the form of product innovations (Almeida et al., 2006; Grimpe & Sofka, 2009; Laursen & Salter, 

2014). Cohen and Levinthal (1990) have argued that a firm needs to develop internal capabilities to 
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build their absorptive capacity, which would allow the firm to acquire and integrate various types of 

knowledge to create product innovations. In this situation organisational mechanisms build the 

foundation of a firm’s internal capabilities that ultimately allow the firm to search, acquire, and 

assimilate various types of knowledge, especially the tacit knowledge components (Zahra & George, 

2002). These mechanisms explain how a firm could manage its innovation process to better support 

innovation, which is an important part of organising the firm to manage innovation process and 

outcomes (Lam, 2006; Leonard & Barton, 2014). 

3.3.3 Operationalising Organisational Mechanisms in the User Involvement Context 

As innovation activities move toward more collaborative and distributed processes, there is also a need 

to adapt organisational mechanisms to access and transfer external innovation-related knowledge 

(Bogers & West, 2012). From discussions above, the likelihood for a firm to apply organisational 

mechanisms to manage innovation processes is conditioned on its path-dependency and openness. The 

firm would require organisational mechanisms that balance between being path-dependent while also 

open to external knowledge that is distinct from existing knowledge base (Fey & Birkinshaw, 2005; 

Leonard & Barton, 2014). In the context of this study, the focus is on the organisational mechanisms 

that a firm applies to access and transfer user knowledge, which in turn supports its innovation 

activities. This sub-section operationalised the organisational mechanism derived from innovation 

management literature. Subsequent paragraphs present the organisational mechanism definition for this 

study and the likely categories these mechanisms take as derived from innovation management 

literature. 

In earlier discussions about knowledge characteristics, we also know that knowledge characteristics of 

complexity and uncertainty combine to inhibit a firm’s use of various knowledge types to create 

competitive advantage. Knowledge transfer literature suggests that when a firm transfers knowledge, 

knowledge complexity and uncertainty act as barriers to successful knowledge transfer in intra- and 

inter-organisational contexts (Easterby-Smith et al., 2008; Simonin, 2004; Szulanski, 1996). Mitigating 

the issues relating to knowledge complexity and uncertainty requires a firm to implement 

countervailing organisational mechanisms. These organisational mechanisms enable a firm to access, 

transfer, and integrate the different types of knowledge. 

The definition of organisational mechanisms in this study is based on earlier discussions. As discussed 

earlier, innovation management literature defines organisational mechanisms loosely to describe the 

systematic use of routines and procedures embedded in an organisation for the purpose of managing 

innovation processes, including leveraging knowledge, to create innovative outcomes (Kostova, 1999; 

March, 1991; Szulanski, 1996). A firm uses these routines and procedures to access, transfer, and 
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utilise the knowledge residing within and outside the firm, converting knowledge into product 

innovations (Almeida et al., 2006; Kogut & Zander, 1996). 

When adapting the definition of Kostova and Roth (2002, p. 216) and building on the work of Foss et 

al. (2011), organisational mechanisms in this study are defined as the firm’s routine use of knowledge 

embedded within the organisation for creating product innovation. Essentially, organisational 

mechanisms focus on how a firm coordinates the various functional units to manage and leverage its 

resources and capabilities (Grant, 1996; Okhuysen & Bechky, 2009; Turner & Makhija, 2006). These 

organisational mechanisms are related to the delegation of decisions, communication within the firm, 

staff incentives, and knowledge governance (Foss et al., 2010; Foss et al., 2011; Leonard & Barton, 

2014; Salge et al., 2012). 

When applying this definition to the user involvement phenomenon, these delegations, communication, 

incentives, and knowledge governance mechanisms are complementary to the firm’s user involvement 

activities. They facilitate access and transfer of various user inputs, and also enable the firm to adapt 

its existing knowledge base to access and transfer such inputs (Alavi & Leidner, 2001; Almeida et al., 

2006; Foss et al., 2011; Szulanski, 1996; von Hippel, 1994). Adapting an existing knowledge base to 

access and transfer user inputs is necessary as a firm’s knowledge base affects its ability to 

comprehend user inputs, especially those with highly complex knowledge components. This is to 

ensure that the inputs to be transferred are relevant and useful to the firm (Szulanski, 1996). 

Furthermore, an adaptive knowledge base also allows the firm to store knowledge components 

embedded in user inputs for use in innovative product developments (Okhuysen & Bechky, 2009; 

Turner & Makhija, 2006). 

3.4 The Conceptual Model 

This study set out to provide insight on the interactions between user inputs and organisational 

mechanisms that enable firms to create product innovation through user involvement. Achieving this 

aim requires an answer to the research question: 

How do the characteristics of user inputs affect a firm’s use of organisational mechanisms for product 

innovation? 

In order to answer the research question and achieve the aim of this study, the theoretical perspective 

of KBV and innovation management are used to develop an appropriate theoretical framework. KBV 

works as the overarching theoretical perspective to understand the user involvement process, while 

innovation management is used to operationalise organisational mechanism construct. This section 

will firstly present the conceptual model. A conceptual model is an illustration representing a 
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theoretical framework (Miles et al., 2014). The purpose of the model is to present the conceptualised 

user involvement concept and the constructs that are subject to investigation in this study. The 

conceptual model also serves the purpose of guiding the data analysis. Second, these constructs and 

potential interactions between the constructs are explained. Third, the conceptual model is then 

positioned within the user innovation concept in Figure 1.1 (see Chapter 1). Fourth, this section ends 

with a summary of the assumptions of this study. 

3.4.1 Presenting the Conceptual Model 

The focus of this study is to provide a firm’s perspective to phenomena by examining the interactions 

between user inputs and organisational mechanisms that enable firms to create product innovation 

through user involvement. In the preceding sections, user involvement phenomena are conceptualised 

as a knowledge-transfer process. The conceptual model reflects this logic where it is proposed that, 

during the user involvement process, the characteristics of user inputs could affect a firm’s application 

of organisational mechanisms to transfer user knowledge. In turn, applying these organisational 

mechanisms to transfer user knowledge leads to product innovation. The conceptual model is 

presented in Figure 3.2. 

Defining the constructs 

User involvement is defined as a firm involving users in its innovation processes, where the 

involvement methods are the ways the firm employs to access and transfer users’ feedback, 

suggestions and modification of products. In this context, knowledge transfer is defined as the process 

of transferring user input and embedded knowledge to firms (Argote & Ingram, 2000; von Hippel, 

1994). This is consistent with the literature where users are reported to have offered feedback on 

existing products, modified the firm’s product offering, and developed product prototypes (Bogers et 

al., 2015; Franke, 2014). Product innovation is defined as an outcome that brings about incremental or 

radical change in a product as a result of a firm’s effort in recombining multiple technological and 

knowledge components. This definition stems from the innovation literature, where product innovation 

can be categorised based on the changes they bring to the product either incremental or radical (Kogut 

& Zander, 1996; Tidd & Bessant, 2013; Tushman & Anderson, 1986). The user innovation literature 

also supports the notion that user involvement in a firm’s innovation processes could lead to 

incremental changes to existing products as well as the creation of radical products (Lettl et al., 2006; 

von Hippel, 2005). 
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Figure 3.2. The conceptual model 

 

User input is defined as input that users provide to a firm that leads to product innovations for the firm. 

The user-input typology consists of four inputs with varying degrees of complexity and uncertainty. 

These user inputs are: Add-ons, Homemade, Critiques, and White Spaces (Ooi & Husted, 2016). The 

user innovation literature supports this definition; studies indicate that users provide important inputs 

to firms, grounded in problem- and solution-based knowledge (Bosch-Sijtsema & Bosch, 2014; Poetz 

& Schreier, 2012; von Hippel, 1986). Organisational mechanisms are defined as a firm’s routine use of 

knowledge embedded within the organisation for creating product innovation (Ooi & Husted, 2016). 

This definition is adapted from the work of Kostova and Roth (2002, p. 216), and Foss et al. (2011). 

Organisational mechanisms are essentially centred on how a firm coordinates the various functional 

units to manage and leverage its resources and capabilities (Grant, 1996; Okhuysen & Bechky, 2009; 

Turner & Makhija, 2006). 
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Positioning the conceptual model in the user innovation concept in Figure 1.1 

From Chapter 1 of this study, the user involvement process is conceptualised by researchers as two 

parallel innovation processes belonging to the user and the firm (see Figure 1.1). These two innovation 

processes are linked by the methods that firms use to tap user-driven innovative outcomes and their 

related knowledge (Gambardella et al., 2016). The user innovation literature posits that employing 

certain methods to involve users such as lead-user and toolkits, firms would be able to create product 

innovations in the form of incremental and radical product innovation (Lettl et al., 2006a; von Hippel, 

2005).  

The conceptual model fits into this area that links the two parallel innovation processes. User 

innovation literature argues that when a firm employs methods to involve users in its innovation 

processes it leads to the creation of product innovation. This is because the methods to involve users 

enable a firm to access and transfer various user inputs. The conceptual model extends this argument, 

by showing that firms apply organisational mechanisms that support innovation activities. In turn, 

these mechanisms are the factor why firms are able to create product innovation through user 

involvement. The conceptual model focuses on how user-input typology influence a firm to apply 

relevant organisational mechanisms to transfer user knowledge. Focusing on the characteristics of 

these user inputs is intentional as the KBV literature suggests that complexity and uncertainty increase 

knowledge stickiness, and affect knowledge transfer (Simonin, 1999a; Szulanski, 1996). 

Understanding the interactions between these characteristics and a firm’s application of organisational 

mechanisms to transfer user knowledge provides insight and explains how firms can be organised and 

coordinated to manage the innovation processes to create product innovations. 

3.4.2 Assumptions of This Study 

There are two assumptions underlying this study. It is assumed that firms involve users for the purpose 

of transferring knowledge residing in users, and that product innovation is the result of recombining 

various inputs, not just user inputs. First, innovation requires the sourcing, storing, and usage of 

different types of knowledge generated internally and externally (Kogut & Zander, 1996; West & 

Bogers, 2014). When knowledge components reside outside a firm’s boundaries, firms need to access 

and transfer these components. It is assumed here that the purpose of firms employing user innovation 

methods is to transfer the knowledge components residing in users. It is acknowledged that user 

involvement could serve the purpose of knowledge access, such that firms access knowledge residing 

in users rather than transferring and internalising the knowledge within the firm (Grant & Baden-

Fuller, 2004). But in this study, user involvement is conceptualised as a knowledge-transfer process, 

where firms not only access, but also transfer and internalise, user knowledge to create product 

innovation. 
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Second, it is assumed that user input is not the only input in a firm’s innovation processes. While the 

context of this study examines only user inputs, it is important to note that user inputs are not the only 

source of input that contributes to the ultimate goal of capturing value from firm innovation. 

Innovation for a firm is created through the use of various knowledge components located within and 

outside a firm’s boundaries (Chesbrough & Bogers, 2014; Jensen et al., 2007). Although the firm’s 

product innovation is likely to be a combination of these different knowledge components, it is 

pertinent to frame the assumption within the boundaries of this study. Thus, in this study, the 

discussion about contributions of user inputs to innovation in a firm would assume the existence of 

other knowledge components essential for firms to successfully create and commercialise product 

innovations. 

3.5 Summary of Chapter 

This chapter has presented the theoretical framework of this study. The theoretical framework provides 

a foundation grounded in KBV and innovation management to answer the research question in order to 

achieve the aim of this study. The main arguments are summarised below: 

 KBV is the overarching theoretical perspective guiding this study.  

 A user-input typology is derived from a systematic review of the user innovation literature, 

based on the knowledge characteristics of complexity and uncertainty. 

 User involvement is conceptualised as a knowledge-transfer process. This is where a firm 

involves users to access and transfer various user inputs, including knowledge components 

embedded in these inputs. 

 Innovation management literature is engaged to explain the innovation process, the resulting 

innovation outcomes, and to operationalise the organisational mechanism construct in this 

study. 

 Organisational mechanisms are explained from the innovation management perspective as the 

routines, processes, and methods that support a firm’s management of its innovation process to 

create innovative outcomes. This is based on institutional logic, where organisational design 

and structure  (including organisational mechanisms) are used by firm as underlying guiding 

principles of organising innovation activities (Lam, 2006; Phillips, 2014; Spieth et al., 2016). 

 A conceptual model is presented to examine interactions between user inputs and 

organisational mechanisms that enable firms to create product innovation through user 

involvement. Specifically, the research question examines how characteristics of these user 

inputs affect a firm’s use of organisational mechanisms to transfer user knowledge for product 

innovation. This is illustrated in Figure 3.2.  
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Chapter 4 – Research Design 

4.1 Introduction 

The purpose of this chapter is to explain and justify the research-design decisions employed in this 

study. The justification for the chosen research design will be described in detail. This includes 

explanations of the research methodology, data collection, and data analysis strategy. 

This chapter is organised into five sections. First, the research method employed in this study is 

explained and justified. This study employs a multiple case study method to guide data collection and 

analysis of empirical data. Explanations are provided to show the appropriateness of employing a 

multiple case study method. Second, data collection sources and procedures are presented. Third, the 

data analysis strategy is presented. This study’s data analysis strategy is focused on developing 

explanations for the user involvement phenomenon. Fourth, explanations are given to show how 

validity and reliability of qualitative data are maintained throughout the research process. This chapter 

concludes with a summary of the key research design choices employed in this study. 

4.2 Research Methodology 

This section presents and explains the research methodology that is employed in this study, and is 

organised into three parts. First, the philosophical background of the chosen research approach is 

presented to provide a foundation for arguments supporting the use of a qualitative multiple case study 

method. Second, the multiple case study method used in this study is explained. Third, the sampling 

strategy employed in this study is explained and justified. 

4.2.1 Overview of This Study’s Research Approach 

Research approaches in the social sciences are broadly categorised as quantitative and qualitative, 

although researchers also employing a mix of both approaches (Creswell, 2014; McGregor & Murnane, 

2010). The approaches are grounded in different ontological orientations and have different 

epistemological foundations. First, ontological orientations are concerned with the study of social 

entities and address the nature these entities are created and organised. Two main ontological 

orientations guide social science research: objectivism and subjectivism. The objectivism orientation 

advocates that a social entity exists regardless of the actors within the entity (Huff, 2009). The focus is 

to examine the facts that form reality regardless of the social actors in the entity. By contrast, the 

subjectivism orientation advocates that actors within a social entity provide meaning to the 

construction of the social entity (Bryman & Bell, 2015). These actors are important in shaping the 

social entity. 
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Second, epistemology addresses the nature and scope of knowledge, and is concerned with what 

constitutes knowledge and how knowledge is produced and acquired (Bryman & Bell, 2015). Two 

main epistemological foundations guide most social science research: positivism and interpretivism. 

Researchers adopting the positivism perspective believe that one can discover and examine what 

happens through scientific measurement and categorisation (Huff, 2009; Van Maanen, Sørensen, & 

Mitchell, 2007). Theory is used in positivism research to generate hypotheses that can be tested and 

provide explanations about the relationships between variables through measurements (Bryman & Bell, 

2015). By contrast, researchers adopting the interpretivism perspective believe that knowledge can 

only be created and understood from the point of view of individuals in a particular context (Bryman 

& Bell, 2015). Therefore, theory is used in interpretivism research to guide research questions and the 

empirical process because social context needs to be interpreted by the researcher. 

The methodology that is adopted in this study follows a subjectivism orientation and interpretivism 

perspective. It is assumed that research participants are important actors in the construction of the 

research context, and the role of the researcher is to interpret the views of research participants within 

this context to achieve this study’s aim. A subjectivism orientation and interpretivism perspective are 

suitable for two reasons: adding contextual influences and clarifying the constructs (McGregor & 

Murnane, 2010; Suddaby, 2010). First, the internal mechanisms that enable firms to create product 

innovations are not entirely clear and specific to the user innovation context. It is assumed that given 

the user innovation context, the internal mechanisms firms use to create product innovation will be 

different and affected by user involvement activities (Bryman & Bell, 2015; McGregor & Murnane, 

2010). Therefore, it is necessary to obtain data from the actors within the user innovation context, that 

is, the staff in these innovative firms. A researcher’s role here is to interpret the data collected from 

these actors to explore whether mechanisms are affected by the user innovation context. Second, the 

proposition that user inputs affect a firm’s use of these mechanisms to achieve product innovation 

requires the identification of these inputs from a firm’s perspective. The user innovation literature is 

unclear about the inputs that users provide to firms. Understanding these inputs requires the 

interpretation of data to identify categories and patterns (Creswell, 2014; McGregor & Murnane, 2010; 

Suddaby, 2010). This interpretation would enable the identification of not only conclusions about 

which internal mechanisms are useful for firms within the user innovation context, but also the user 

inputs obtained through user involvement activities and the relation between inputs and mechanisms. 

In accordance with the subjectivism orientation and interpretivism perspective, this study adopts a 

qualitative methodology in conducting empirical work. A qualitative methodology is suitable for two 

reasons. First, it allows the researcher to grasp the subjective meaning of social action and emphasises 

the contextual differences between actors and objects within the social entity (Bryman & Bell, 2015; 
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McGregor & Murnane, 2010; Stake, 2010). This enables the collection and analysis of empirical data 

qualitatively to understand how characteristics of user inputs affect a firm’s choice of organisational 

mechanisms that are used to create product innovations. Second, the lack of research in the user 

innovation literature to provide operationalisable user-input variables suggest that a qualitative 

approach is more suitable when selecting the research method for this study (Bacharach, 1989; 

Bryman & Bell, 2015). A qualitative approach provides the flexibility necessary to search empirically 

and interpret the data that highlights the notion of user inputs within the user innovation context. 

4.2.2 Case Study Method 

There are many research methods that are suitable for use in a qualitative research such as narrative, 

phenomenology, ethnography, case study, and grounded theory (Creswell, 2014). The case study 

method has been chosen to carry out the empirical investigation of user involvement phenomena. This 

study aims to provide insights on the internal organisational mechanisms that enable firms to create 

product innovations through user involvement. This is done by exploring the notion of user inputs to 

understand their underlying interactions with organisational mechanisms that lead to product 

innovations (Bacharach, 1989). Given the research need to understand the notion of user input and 

organisational mechanisms in the user innovation context, a case study method is suitable for 

achieving the research aim (Baxter & Jack, 2008; Creswell, 2014). Furthermore, the case study method 

provides the rich and in-depth data necessary to achieve the research aim without foregoing the rigour 

required to ensure the validity and reliability of the results (Yin, 2014). The case study method is 

suitable because (a) it enables the researcher to closely examine the phenomena within a specific 

context, and (b) it allows the flexibility of using either a single case or a multiple case design. 

First, the case study method provides a formal process for a researcher to conduct an in-depth 

empirical examination of a phenomenon within a specific context. A case study is most useful to 

examine a phenomenon in its context, especially when the boundaries between the phenomenon and 

context are not clearly delineated (Baxter & Jack, 2008; Yin, 2014). Case study method is suited for 

this study because it allows an in-depth examination of user inputs and organisational mechanisms 

within the user innovation context. The existing user innovation literature provides little actual 

evidence of user inputs. Further, the KBV literature, when discussing organisational mechanisms, 

considers the user innovation context only minimally. The lack of evidence on both user inputs and the 

influence of the user innovation context on organisational mechanisms demands a more in-depth 

understanding through the examination of relevant cases (Ghauri & Grønhaug, 2005; Yin, 1981).  

Second, using a case study method gives flexibility in carrying out the research. That is, empirical 

investigation is not limited to a single entity or case, but could consist of a small number of cases. 
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While a single in-depth case study allows a researcher to understand a phenomenon in detail, a 

multiple case study design is considered more robust due to the collection of data from multiple cases 

(Yin, 2014). A multiple case study method is suitable for this study because it allows the collection of 

empirical evidence from multiple cases. The cases provide in-depth detail and the evidence required to 

understand the research problem within the user innovation context. Conclusions can also be drawn by 

comparing the evidence across cases to refine existing theory on user involvement, and increase the 

reliability, validity, and generalisability of this study (Eisenhardt, 1989; Eisenhardt & Graebner, 2007; 

Ghauri & Grønhaug, 2005).  

4.2.3 Sampling Strategy 

In following a multiple case study method, there is a need to determine the sampling strategy and 

criteria for the case studies. This study follows the sampling strategy used in multiple case study 

designs, that of replication logic. This is where cases are considered different experiments and must be 

carefully selected to exhibit literal replication or theoretical replication (Eisenhardt & Graebner, 2007). 

Literal replication refers to cases exhibiting similar results whereas theoretical replication refers to 

those cases exhibiting contrasting results, but within anticipated factors (Yin, 2014). Further, the 

number of cases also affects the robustness of this study, so having at least four cases in a study 

ensures that any speculation made on user inputs and organisational mechanisms has convincing 

empirical grounding (Eisenhardt, 1989).  

The first step towards developing sampling criteria is to decide on the unit of analysis. In this study, 

the innovation project is chosen as the unit of analysis, and is the case. Taking a firm’s perspective, 

collecting primary data at project level is relevant for two reasons. First, it allows the researcher to 

determine what user inputs project teams are accessing and transferring, and to understand how these 

inputs affect the organisational mechanisms that are used by the teams to access and transfer these 

inputs. Although the user innovation literature reports the user involvement phenomenon at the firm 

level, examining purely firm-level data is insufficient to provide a clearer understanding of how inputs 

and mechanisms interact to create product innovations. Instead, starting the analysis at the project level 

allows a better understanding of the intricacies of user involvement at project level. This enables the 

researcher to understand and theorise how user involvement leads to product innovation for the firms.  

Second, it provides a firm’s perspective to user involvement and extends the user-focused user 

innovation concept. While identifying user input types from the user’s perspective could be useful, it 

might also result in inconsistent conclusions on the features and perceived value of the inputs since 

users and firms could have different perceptions on what the input types are. By utilising a firm’s 

perspective as the point of analysis, this study would contribute to the user perspective predominantly 
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found in the user innovation literature. This extends the user innovation concept to include a firm’s 

perspective about user involvement phenomena and provide practical implications for firms. 

Based on the requirement that innovation projects will be the unit of analysis, five criteria are 

developed to screen and select potential cases. This is summarised in Table 4.1 and discussed in the 

subsequent paragraphs. 

 
Table 4.1 Sampling Criteria for Selecting Cases 

Criteria Description 

Operate in traditional industries Firms operating in the traditional industries are defined in 

OECD terms as low- and medium-technology industries 

Active innovation portfolio Firms actively innovating and with a history of innovative 

activities leading to product innovations 

Projects involving product 

technology or innovation 

Product innovation is the goal of the projects, yielding 

incremental or radical changes to the product 

Project teams directly involved in 

user involvement activities 

Team members of the project teams need to be directly 

involved in accessing and transferring inputs from users 

Existing organisational structure Firms with an organisational structure reflecting business 

functions or business units, for example sales, marketing, 

product development 

 

First, New Zealand’s economy is dominated by traditional industries, such as the dairy industry. 

Setting the criterion to select firms operating in the traditional industries results in generating cases 

that are relevant for a country dominated by traditional industries such as New Zealand. Traditional 

industries are defined as firms operating in the low- and medium-technology industries (Hirsch-

Kreinsen, 2008a; OECD, 2005; OECD & Eurostat, 2005), as classified in the International Standard 

Industrial Classification of All Economic Activities (ISIC) Rev.4 (Department of Economic and Social 

Affairs, 2008). Furthermore, traditional industries are a novel study as many cases reported in the user 

innovation literature are in the high-technology and software-based industries (e.g. Chan & Husted, 
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2010; de Jong & von Hippel, 2009). Although there are cases from the traditional industries in the user 

innovation literature (Herstatt & von Hippel, 1992; Hienerth et al., 2013), and the open innovation 

literature (Spithoven et al., 2011), more cases from traditional industries will provide insight on the 

user innovation concept from the perspective of firms operating in traditional industries. 

Second, innovation in the form of innovative activities and product innovations is the primary focus of 

this study. The criteria of an active innovation portfolio and product innovation outcomes ensure that 

selected firms are innovative firms. Research and development (R&D) activities alone do not 

guarantee that a firm is innovative because R&D is the creation and accumulation of knowledge by a 

firm through various activities (OECD, 2002). This is because being innovative requires firms to have 

the ability to translate this body of knowledge into product innovations that are then commercialised 

(Crossan & Apaydin, 2010). Therefore, these criteria are a signal that a firm is innovative. 

Third, the aim of this study is to provide insight into the organisational mechanisms that allow firms to 

create product innovations through user involvement. Project teams involved directly in accessing and 

transferring inputs from users, and firms having a professional organisational structure are two criteria 

which ensure that the actors in the cases are experienced in user involvement activities. This is 

important because actors with first-hand experience in user involvement could provide more detailed 

information on how the inputs and mechanisms could interact and contribute to product innovations. 

Furthermore, having a professional business structure is important as it normally signals the presence 

of organisational mechanisms in controlling and governing user involvement activities (Keinz et al., 

2012; Turner & Makhija, 2006). When taken together, having project team members focused on user 

involvement activities in a business with a professional organisational structure indicates a firm 

experienced in accessing and transferring user inputs. 

4.2.4 Cases in This Study 

The search for cases started in early 2013. A search in the Kompass business directory and trade 

publications provided a small list of New Zealand-based firms that seemed to fit the sampling criteria. 

Further examination of this list revealed around 15 potentially suitable firms.  A list of firms meeting 

the sampling criteria in Denmark and Finland was also generated from Kompass.  This search was 

arduous because of the limited number of firms meeting the sampling criteria, the lack of responses 

from firms, and time and cost constraints. 

First, the number of firms in New Zealand that met the sampling criteria was limited. The size and 

structure of most firms made them unsuitable subjects for this study. These firms lacked a proper 

delineation of business functions and users were not actively involved in their innovation processes. 
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Further, there were no proper processes or mechanisms to involve users. Most firms sought out inputs 

from users only when necessary and for one-off projects. Second, amongst the suitable firms that were 

contacted, most did not respond at all, either positively or negatively. Attempts to contact them were 

made through follow-up emails or calls but no formal responses were forthcoming. An explanation for 

this occurrence is the small size of the business community in New Zealand; firms are commonly 

over-researched which reduces their willingness to participate in new research projects (Chetty, 1996). 

Third, there were time and cost constraints that limited the firms that could be used as case firms. Due 

to these constraints, only a handful of the firms located in Denmark and Finland were contacted, and 

most did not provide a response. Time and cost limited the search to only New Zealand and Australia-

based firms. Through personal contacts, suitable firms in Malaysia and the United Kingdom were 

contacted, but responses from these firms indicated that they were not interested in participating either. 

In the end, three suitable firms were willing to participate in this study. Two of these firms were 

contacted through the University of Auckland’s Centre for Innovation and Entrepreneurship. Gaining 

access to these two firms through the Centre eliminated the constraint of gaining the firms’ 

cooperation and willingness to participate in this study (Bouma & Ling, 2004). The firm in Australia 

agreed to participate on the basis of a formal request I made to the head of research and development. 

In total, I collected data from six cases (projects) spanning three firms located in New Zealand’s and 

Australia’s traditional industries. These firms were selected because they had, or still have, ongoing 

projects that utilise users as a source of external knowledge. As summarised in Table 4.2, these cases 

are projects involving two firms in the farm management industry, and one firm in the steel casting 

industry.  

 
Table 4.2 Overview of Cases 

Case Product Firm Industry Location 

FAR Farm automation system 

LI 

Farm 

management 

Hamilton, New 

Zealand 
GEN Dairy genetics product 

MULTI Multi-herd information reporting 

WEIGH Animal weighing scale and identification 

reader 

TT Auckland, New 

Zealand 
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KEA Ground engagement tool (GET) KA Steel casting Bendigo, Australia 

 

4.3 Data Collection 

This section describes the data collection process used in this study. It outlines the sources of data used 

for data collection, and the process of formulating the interview questions. A key advantage of the case 

study method is that it allows the use of multiple sources of data as part of the data collection process 

(Baxter & Jack, 2008; Yin, 2014). This study used two main sources of data: primary and secondary 

sources. Primary source includes semi-structured interviews. A voice recorder is used during these 

interviews. These voice recordings from these interviews are then transcribed verbatim. The collection 

of data from multiple sources enables triangulation between the sources, and increases the validity of 

the study; it is important to establish a chain of evidence in data collection to maintain construct 

validity (Bryman & Bell, 2015; Eisenhardt, 1989; Yin, 2014). Table 4.3 summarised the sources of 

data collected in this study. 

 
Table 4.3 Sources of Data 

Category Source Description 

Primary Meeting Minutes are taken during meetings and written up after the meetings. 

This is used for data analysis 

Interview Semi-structured interviews with project team members and corporate 

staff 

Secondary Firms’ 

artefacts 

Included publications and information on the Internet published by the 

participating firms, and confidential documents relating to product 

development and user involvement provided by these firms 

Periodicals Publications and information on the Internet related to participating 

firms but published by a third party  

Literature Academic literature relating to innovation, organisational studies, and 

user involvement 
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4.3.1 Sources of Data 

Primary data was collected through semi-structured interviews and meetings. First, three meetings 

were held with organisational-level staff in December 2013, February 2014, and July 2014. A phone 

meeting was held in July 2014 with the head of R&D at the Australian firm. The staff members were 

mainly from R&D and individual business units of the firms. Notes were taken during the meetings 

and form part of the empirical data in the data collection process. Second, semi-structured interviews 

were conducted with project team members from April to December 2014 at the premises of the 

participating firms. The interviews provided the descriptive data required to answer the research 

question. Collection of data through interviews provides the flexibility of conducting a controlled, 

semi-structured interview protocol. Apart from providing rich descriptive data, qualitative data is 

important as it forms the basis for understanding the underlying phenomenon or scenario, increasing 

the internal validity of theory in the case study approach (Eisenhardt, 1989).  

Secondary data sources are firms’ artefacts, periodicals, and relevant streams of literature. First, firms’ 

artefacts include publications, information on the Internet, and confidential documents published by 

the participating firms. Notes were taken when reading these artefacts at the premises of the firms. 

Information on the Internet published by the firms was accessed as and when required, and used as 

supplementary information during case write-ups and data analysis. Second, periodicals and other 

information pertaining to the participating firms but published by a third party were also accessed as 

and when required through the Internet. These periodicals provided information about the industries 

that the firms are operating in, and also news about the participating firms. These are used as 

supplementary information during case write-ups and data analysis. Third, literature in this context 

refers to academic literature. These various fields of literature had a focus on innovation, collaborative 

innovation, user innovation, information stickiness, knowledge management, knowledge transfer, and 

organisational mechanisms. The literature was used to provide the necessary theoretical background 

when writing up cases and during data analysis. 

In total, 23 semi-structured interviews were conducted. The average duration of all interviews was 40 

minutes. All interviews were conducted at the premises of the three firms. During interviews with the 

KEA team, interviewees used a scaled GET model, and design drawings to explain the development 

and outcomes of the project. The visual aids facilitated their explanations during the interview, which 

resulted in shorter average interview times. Table 4.4 summarises the basic details of the interviewees, 

such as position, title and role in the project team. Meetings and email exchanges with participants in 

relation to data collection were conducted at several intervals throughout the data collection process. 

Notes were taken during these meetings and form part of the empirical evidence. Apart from 

interviews, all three firms offered relevant artefacts for review. Some of the artefacts were documents 
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on the firms’ innovation processes, company policies on new product development, reports on 

customer needs, and tools for understanding and involving customers in the innovation process. Field 

notes are also taken as part of the data collection process. Field notes were used to record information 

arising from informal chats with the interviewees, and observations outside the interviewing time that 

were not recorded by the voice recorder. 

 
Table 4.4 Summary of Interviewees Across Cases 

Case Interviewee Position title Role in the project team 

FAR: Farm 

automation 

system 

PET Engineer Involved in developing the hardware for the 

projects 

STE Business Analyst Involved in developing and validating the 

software for the projects 

RAC Product Manager Led the employees developing the software for 

the projects and marketing 

JAV Engineering 

Manager 

Led the engineers developing the hardware for 

the projects 

GEN: Dairy 

genetics 

product 

APR Product Manager Involved in marketing and developing dairy 

genetics product 

ARI Product Manager Involved in marketing and developing dairy 

genetics product 

MIK Product Manager Involved in marketing and developing dairy 

genetics product. Led the user-survey initiative 

MIW Product Manager Led the dairy genetics project 

MULTI: 

Multi-herd 

DAV Accounts Manager Led the multi-herd reporting project 

NEV Account Manager Involved in marketing and developing multi-
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information 

reporting 

herd reporting product 

LOI Account Manager Involved in marketing and developing multi-

herd reporting product 

GUI Software Engineer Involved in developing multi-herd reporting 

product. Provides technical software 

development expertise 

WEIGH: 

Animal 

weighing 

scale and 

identificatio

n reader 

BRE Business 

Development 

Manager 

Led the livestock weighing scale project 

WHI Product Manager Involved in marketing and developing the 

livestock weighing scale 

CRA R&D Manager Involved in developing the hardware and 

software of the livestock weighing scale 

KEA: 

Ground 

engagement 

tool (GET) 

SID Design Engineer Involved in developing the GET project 

LUK Design Engineer Involved in developing the GET project 

MAR Project Coordinator Coordinated and involved in developing the 

GET project 

CHA Field Engineer Involved in developing the GET project and 

visits users at mine sites to obtain product 

development input 

FAR, GEN, 

MULTI 

HAR Commercialisation 

Manager in LI 

Involved in managing innovation projects in 

R&D and across LI 

JAC LI Advisor Involved in providing specialist advice across 

LI’s businesses. In charge of LI’s Customer 

Watch programme 
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CAM R&D Programme 

Manager 

Managed R&D’s new product development 

activities 

DIO Business 

Development 

Manager 

Managed LI’s business development activities 

across all business units 

 

4.3.2 Formulating the Interview Questions 

The interview questions used in the semi-structured interviews were formulated based on the research 

aim and research question. These questions were open-ended questions related to a firm’s innovation 

process, user engagement, organisational mechanisms, and intra-firm innovation challenges. Open-

ended questions serve the purpose of providing the flexibility to ask follow-up questions based on the 

responses of the interviewees (Bryman & Bell, 2015; Ghauri & Grønhaug, 2005). While there is some 

need for structure when interviewing for a multiple case study project to ensure cross-case 

comparability (Bryman & Bell, 2015), a structured interview narrows down the responses of 

interviewees and limits the depth of responses that are collected. Thus, a semi-structured interview 

protocol is designed to ensure rigour and allow for flexibility. One example of an open-ended question 

used in the interview protocol is, ‘How do you collaborate with customers to obtain feedback, ideas, 

trial feedback?’ This question focused the interviewee on their collaboration with customers, and the 

inputs related to feedback, ideas, and trial-related information. But this question is open-ended in the 

sense that it doesn’t constraint the interviewee in providing a definite answer such as yes or no. It 

requires the interviewee to describe a scenario where collaboration occurred, which allows the 

researcher to obtain detailed descriptions and probe further for more information based on these 

descriptions (Kvale, 1996). 

Following Creswell (2014), an interview protocol was developed for the interviews and used 

consistently across all interviews. This ensured the consistency and validity of all interview data that 

was collected (Riege, 2003). The interview protocol is attached in Appendix A and consisted of the 

following: 

 a standardised opening paragraph outlining the purpose of the research and interview to the 

interviewee; and 

 open-ended questions designed to elicit information from the interviewees and facilitate 

follow-up questions.  
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Note that during interviews, with the permission of interviewees, a voice recorder was used to record 

the interview sessions. The recordings are important for the data analysis stage, where interview 

recordings are transcribed. It also allows the interviewer to concentrate on the responses, and observe 

the non-verbal cues of interviewees when responding to questions or posing follow-up questions as 

required. Prior to the interview sessions, I personally provided each interviewee with a Participant 

Information Sheet (Appendix B) and explained the extent of this study. Interviewee consent was given 

via the Consent Form (Appendix C). Overall, interviewees were reminded that the interviews were 

confidential, as outlined in the Participant Information Sheet. All the participants agreed to have their 

interview sessions recorded. 

4.4 Data Analysis 

This section outlines the data analysis process used to analyse the various sources of data. The data 

analysis process began once the interviews from the first case were conducted. The data analysis 

strategy used in this study was based on the research question and the theoretical propositions. While 

relying on theoretical propositions in data analysis enables researchers to focus on answering the case 

study question, this reliance also meant that certain data will be ignored in the process (Yin, 2014). 

The proposition that constructs of user input and organisational mechanisms interact to result in 

product innovation for firms requires more careful treatment during analysis. This ensures that data, 

patterns, and themes are captured in the overall data analysis strategy. Therefore, in this study, data 

analysis relied on theoretical propositions while also allowing for more specific patterns and themes to 

be identified from the data and literature (Yin, 2014). The following sub-sections present the overall 

analytic strategy guiding the data analysis, the data analysis process, and descriptions of how interview 

data is treated for data analysis. 

4.4.1 Analytic Strategy for Data Analysis 

I used within-case and cross-case analyses as analytic strategies for analysing and sorting the collected 

data (Eisenhardt, 1989). The use of within-case analysis increases the internal validity of this study 

while comparing data with the extant literature; cross-case analysis increases the external validity of 

this study (Eisenhardt, 1989; Riege, 2003). Furthermore, cross-case analysis enhances the probability 

of capturing novel findings from the data (Eisenhardt, 1989). The overall analytic strategy consists of 

three main steps: case study write-up, within-case analysis, and cross-case analysis. The overall 

analytic strategy is illustrated in Figure 4.1. 
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Figure 4.1. Analytic strategy for data analysis 

 

First, detailed case narratives for each case were written to familiarise myself with the details of each 

case. These case write-ups were the key to generating insight when analysing the data (Eisenhardt, 

1989). Second, the data from individual cases were analysed to identify unique patterns in each case in 

relation to user input and the effect of user input on organisational mechanisms (Ayres, Kavanaugh, & 

Knafl, 2003; Eisenhardt, 1989). These patterns were compared to the literature related to user 

innovation, knowledge management, and organisational mechanisms. Third, cross-case analyses are 

conducted to compare the patterns of each case.  

Two ways that are adapted during data analysis to ensure the accuracy and reliability of findings 

generated from cross-case analysis are as follows (Eisenhardt, 1989; Eisenhardt & Graebner, 2007): 

 Analysis of categories and dimensions: looking for within-case similarities followed by cross-

case differences. 

 Triangulation of data: Exploits unique insights from different types of data and also provides 

stronger and more grounded findings. Checking whether a pattern from one data source is 

corroborated by the evidence from another or not. 
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4.4.2 Qualitative Data Analysis Process 

This study adapted Creswell’s (2014) hierarchical process to qualitative data analysis as shown in 

Figure 4.2. Although the figure suggests a linear process, the qualitative data analysis process is far 

from linear, and not always visited in the order presented (Creswell, 2014; Miles et al., 2014). Rather 

than being a definite process flow, the figure indicates the actual actions at various stages of the 

process. Throughout the data analysis process, the categories, themes, and patterns that were identified 

based on the theoretical propositions of this study and from empirical data were triangulated to ensure 

the validity of the findings. This was achieved by searching across data sources to find evidence that 

corroborated the findings. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2. Qualitative data analysis process 
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Data for each case includes the following:  

 Meeting minutes. 

 Interviews. 

 Artefacts prepared and published by participating firms. 

 Periodicals and information published by a third party. 

The very first step involved collating and organising all these data sources. Interviews were transcribed 

from the interview recordings. Next, the interview transcripts and relevant artefacts were read to 

facilitate the case study write-up. In tandem with writing up the case studies, the interview transcripts 

were imported and coded using the NVivo 10 software. The role of the qualitative data software was to 

assist in the coding process due to the sheer amount of data collected (Yin, 2014). The themes and 

descriptions that identified from the coding process were interpreted and within-case analyses were 

conducted (Eisenhardt, 1989). This was followed by cross-case analysis to examine the patterns across 

all cases.  

4.4.3 Treatment of Interview Data 

I imported the interview transcripts into NVivo 10 software and began coding. Coding is the process of 

organising empirical data into categories, which is codes/nodes. Following Miles et al. (2014) and 

Spiggle (1994), data was coded in three stages: first coding, abstraction, and selective coding. 

Although the coding process adapted in this study followed a three-stage process, the process is more 

iterative rather than concrete stages. There are cases where it is necessary to move iteratively between 

the stages when refining the codes and constructs. The codes from the abstraction stage are used as the 

basis for within-case analysis and cross-case analysis. The codes, constructs, and their dimensions are 

polished throughout the data analysis beyond the coding process. The coding stages are summarised in 

Table 4.5. 

Stage 1 - Interview transcripts were sorted and coded into parent/ umbrella nodes derived from the 

research question (Miles et al., 2014). Interview transcripts were coded into five parent nodes: (a) firm 

and case; (b) user input; (c) organisational mechanisms; (d) innovation types; and (e) features of inputs. 

These parent nodes were derived from the theoretical framework. This process started after collecting 

interview data from the first case and continued until all interview data was coded. 
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Table 4.5 Three-stage Coding Process 

Stage Description 

1. First coding Parent nodes are derived from research question. Interview quotes coded under the 

parent nodes 

2. Abstraction Codes are analysed to look for patterns. Sub-nodes are created under the parent 

nodes. Conceptually similar codes are merged into their abstract concepts (i.e. 

Add-ons > User input) 

3. Selective 

coding 

Raw data is examined again for contradictory and/or confirmatory examples. Data 

structure table is developed, including dimensions of codes and constructs 

Note. Adapted from Miles et al. (2014); and Spiggle (1994).  

 

Stage 2 - The codes developed in the previous stage were then analysed to look for patterns (Miles et 

al., 2014). Level 1 sub-nodes were created under the parent nodes from the theoretical framework. 

Conceptually similar codes from the previous stage were grouped together into these level 1 sub-nodes 

(Schüssler, Rüling, & Wittneben, 2014; Spiggle, 1994). Within these level 1 sub-nodes, the interview 

quotes were grouped further into level 2 sub-nodes. These level 2 sub-nodes were derived from the 

interview data and known as in-vivo codes (Miles et al., 2014). In-vivo codes are nodes identified from 

empirical data, and having in-vivo codes ensured that patterns and themes from the data were not 

disregarded just because they were not part of the theoretical propositions of this study. This is where 

data is coded according to the theoretically derived nodes and nodes which identified purely from data 

(Miles et al., 2014; Yin, 2014). 

Stage 3 - The raw data was examined again for selective coding. This occurs where interview quotes 

were examined again to search for examples that explain the abstract constructs (i.e. parent nodes and 

their sub-nodes), whether these examples are contradictory or confirmatory (Miles et al., 2014; Yin, 

2014). It is also at this stage that the data structure was developed, which includes dimensions of codes 

and constructs (Schüssler et al., 2014; Spiggle, 1994).  

Figure 4.3 provides an example of this analytical process when developing the “Organisational 

Mechanisms” construct. First, “organisational mechanisms” construct was operationalised through the 

definition (see p.52) derived from the work of Foss et al. (2011) and Kostova and Roth (2002). Coding 
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began after the first few interviews were transcribed. Interview quotes related to the themes of 

delegation of decisions, communication within the firm, staff incentive, and knowledge governance 

were coded under the umbrella node “ORG PRACTICES”.  

 

 

 

 

Figure 4.3. Example of the analytical process 

 

Developing “Organisational Mechanisms” construct 

Using the definition of organisational mechanisms based on Foss et al. (2011) and Kostova & Roth 
(2002) 

Initial analysis began by coding interview quotes related to organisational mechanisms: themes of 
delegation of decisions, communication, staff incentive, knowledge governance 

 

 

 

“ORG Practices” node 

 

Sub-nodes (a) delegation; (b) communication; (c) staff motivation; and (d) knowledge governance 
created under “ORG PRACTICES” node 

Interview quotes re-sorted into these sub-nodes. Examples of the mechanisms related to these sub-
nodes (i.e. first-order categories) derived directly from interview transcripts 
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Second, using the theoretical framework as a guide, I went through the interview quotes coded in the 

“ORG PRACTICES” node to look for themes. These themes were used to create sub-nodes under the 

“ORG PRACTICES” node. Four level 1 sub-nodes were created: (a) delegation; (b) communication; 

(c) staff motivation; and (d) knowledge governance. As I obtained more interviews, I began 

categorising the interview quotes within these level 1 sub-nodes into level 2 sub-nodes. These level 2 

sub-nodes were identified from interview data and formed the categories underpinning the four level 1 

sub-nodes. 

Third, the interview quotes were examined again to look for either more examples that could be used 

to support these level 2 sub-nodes or to create new level 2 sub-nodes. The interview quotes were also 

compared with meeting minutes and company reports to corroborate the level 2 sub-nodes that I coded 

from the interview data. 

4.5 Validity and Reliability of Qualitative Data 

This section discusses validity and reliability issues arising from qualitative research, and the steps 

taken in this study to maintain the validity and reliability of the data. The notions of reliability and 

validity in qualitative research have different connotations to those in quantitative research. Validity in 

the context of qualitative research is determined by the accuracy of the findings while reliability is the 

ability and consistency of applying the research procedures across different cases (Creswell, 2014; Yin, 

2014). Validity and reliability issues that arise from researcher bias – such as confirmatory bias (see 

Miles et al., 2014) – are commonly present in qualitative research, and steps need to be taken to 

minimise any bias. 

The use of validity and reliability criteria throughout this study was important to ensure this study was 

credible, consistent, and applicable (Golafshani, 2003). In a multiple case study method, it is important 

to ensure that cases meet the replication logic criterion, whether literal replication or theoretical 

replication. Then one can ensure that the findings from the cases produce either similar results or 

predictable differences within a similar theoretical context. This would also increase the 

generalisability of the findings to other cases (Yin, 2014). 

4.5.1 Checks in This Study 

In this study, several checks were used that contributed to the validity and reliability of the research 

findings. Two main concepts form the foundation for these checks. First, triangulation was maintained 

by using multiple sources of data to support the arguments in this study. Triangulation is the notion 

that patterns and themes in the data can be corroborated through the use of multiple data and 

theoretical sources (R. B. Johnson, 1997; Patton, 2015). In this study, multiple sources of data were 
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utilised to understand the phenomena (R. B. Johnson, 1997; Patton, 2015). The use of user innovation 

and knowledge management perspectives when interpreting data provided the theoretical triangulation 

needed to ensure the validity of this study (Golafshani, 2003). 

Figure 4.4 illustrates an example of the triangulation process when conceptualising LI’s innovation 

process. During a meeting with LI’s team leaders on 13 February 2014, I was provided with specific 

information about the different operating business units. The information also included details about 

innovation processes and user involvement within their respective teams and LI in general. I 

corroborated this initial information I obtained in the meeting by comparing it with literature on 

innovation process and model (e.g. Kline & Rosenberg, 1986). This was also triangulated with 

interview data and confidential documents I sighted as part of my data collection in the research 

process.  

 

 

 

 

 

 

 

 

 

Figure 4.4. Example of triangulation 

 

Second, these checks follow the replication logic that underpins the multiple case study research 

method. Research is said to conform to replication logic if the research findings can be generalised 

across different sets of cases (R. B. Johnson, 1997; Yin, 2014). The cases in this study followed this 

replication logic and were able to provide insight on the user involvement phenomenon. A point to 

note is that although Yin (2014) has indicated that internal validity is not altogether applicable to 

 
LI’s Innovation process 

Interview, HAR,  
11 Mar 2014 

Meeting minutes, 
13 Feb 2014 

Documents 

sighted,  
14 Jul 2014 

Innovation model 
(e.g. Kline &  

Rosenberg, 1986) 
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descriptive and exploratory case studies because the aim of such case studies is not to infer causal 

situations between the cases. However, causal arguments and logical reasoning between the constructs 

are important elements in a case study research to ensure the conclusions are plausible (Gibbert, 

Ruigrok, & Wicki, 2008). As such, the theoretical framework in Chapter 3, the within-case analysis, 

and cross-case analysis conducted in this study served to provide internal validity of the research 

findings (Eisenhardt, 1989; Miles et al., 2014). The checks used in this study are summarised in Table 

4.6. 

 
Table 4.6 Validity and Reliability Checks 

Issue Checks Description Source 

Construct 

validity 

Triangulation Multiple data sources were used (e.g. 

interviews, websites, artefacts). Data were 

interpreted and explained using user 

innovation and knowledge management 

perspectives, and focused on corroborating 

between multiple sources. 

(R. B. Johnson, 1997; 

Miles et al., 2014; 

Patton, 2015; Yin, 

2014) 

Chain of 

evidence 

Interviews were recorded. Interview 

recordings were transcribed verbatim.  

(Riege, 2003; Yin, 

2014) 

Internal 

validity 

Within-case 

and cross-

case analysis 

Patterns were examined within cases before 

comparing these patterns across cases. 

(Ayres et al., 2003; 

Yin, 2014) 

External 

validity 

Replication 

logic 

Cases in this study were replicated across 

industries (e.g. farm management and steel 

castings) and geographic location (e.g. New 

Zealand and Australia). 

(Eisenhardt, 1989; 

Yin, 2014) 

Case study 

write-up 

Chapter 5 provided thick description of the 

cases in detail for use in within-case analysis. 

(Eisenhardt, 1989; 

Eisenhardt & 

Graebner, 2007; Yin, 

2014) 
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Specific 

coding 

process 

A 3-stage coding process was adapted in this 

study. The description of the stages provided 

transparency in the coding process. 

(Miles et al., 2014; 

Schüssler et al., 2014; 

Spiggle, 1994) 

Interview 

protocol 

The same interview protocol was used to 

ensure consistency in the interview questions 

across the different cases. 

(Creswell, 2014; 

Riege, 2003) 

Reliability Research 

database 

A database was developed in NVivo 10 to 

organise the interview transcripts ensuring 

easy retrieval. 

(Riege, 2003) 

Constant 

comparison 

method 

Codes derived from the coding process were 

compared iteratively with data to ensure 

consistency. 

(Schutt, 2015; 

Spiggle, 1994) 

 

4.6 Summary of Chapter 

The intention of this chapter was to describe and justify the research design choices of this study. In 

summary, the actual research design is based on comparing and contrasting empirical and theoretical 

evidence with the aim of understanding the phenomenon, and providing insight on the mechanisms 

that enable firms to create product innovations in the user innovation context. This study’s 

methodology follows a subjectivism orientation and interpretivism perspective. Through a qualitative, 

multiple case study method, this study examines innovation projects within participating firms to 

provide rich descriptive data on the types of user inputs, and how the characteristics might affect 

organisational mechanisms used to access these inputs.  

Data were collected from multiple primary and secondary sources. The primary data was derived from 

semi-structured interviews conducted with project team members in the participating firms. The 

interview protocol was designed to include themes originating from the theoretical framework, but 

also allowed for more open-ended themes to be identified. By presenting in this chapter the overall 

analytic strategy, data analysis process, and coding stages, it increased the transparency of the analysis 

methods, and maintained the reliability and validity of this study. The reliability and validity checks 

incorporated into the methods of data collection and data analysis ensured the construct validity, 

internal validity, external validity, confirmability, credibility, transferability, and dependability of this 
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study. The actual analysis and the interpretation of findings take place in a separate analysis chapter in 

this study. Key research design decisions are summarised in Table 4.7. 

 
Table 4.7 Summary of This Study's Research Design 

Key research design decisions Description 

Ontology Subjectivism 

Epistemology Interpretivism 

Research approach Qualitative 

Research method Multiple case study 

Unit of analysis Innovation project within participating firms 

Data sources Primary: Interviews, meetings 

Secondary: Firm artefacts, periodicals, literature 

Data analysis strategy Within-case, cross-case analyses 

Coding process 3-stage process 

Validity and reliability checks Data was triangulated with multiple sources. Cases and 

conclusions follow the replication logic 
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Chapter 5 – Case Narratives and Within-case Findings 

5.1 Introduction 

This chapter presents the case descriptions and within-case findings that are used for the analysis. 

These detailed case narratives of participating firms and projects are described to provide thick 

descriptions that form the basis for conducting the analyses (Eisenhardt & Graebner, 2007; Yin, 2014). 

The preliminary within-case findings provide a starting point for analysing the evidence to answer the 

research question. 

Innovation studies are dominated by cases of innovative high-technology firms with limited 

representation of firms from low- and medium-technology industries (Hirsch-Kreinsen, 2008b).  

Despite the lack of research, these low- and medium-technology industries form the backbone of many 

developed economies, such as that of New Zealand and Australia (Hirsch-Kreinsen, 2008b). These 

firms can also exhibit innovative behaviours and outcomes that are worth exploring and provide 

enriching insights (Chiaroni et al., 2011). These so-called traditional industries include industries such 

as agriculture, forestry, fisheries, manufacturing, food, and mining (Hirsch-Kreinsen, 2008b; OECD, 

2005). In this study, traditional industries as a category is defined as industries operating in the low-

technology and medium-low-technology areas as classified in the OECD Science, Technology and 

Industry Scoreboard (2005). They are usually at the mature stage of the industry life-cycle (von 

Tunzelmann & Acha, 2006). While it is difficult to provide concrete characteristics that delineate firms 

in traditional industries compared to those in the high-technology industries (von Tunzelmann & Acha, 

2006), they are reported to have low R&D intensity, and are likely to be more reliant on suppliers to 

provide them with technological advantage when it comes to innovation (Hirsch-Kreinsen, 2008b; 

Pavitt, 1984). 

Traditional industries such as agriculture, livestock farming, forestry, fisheries, manufacturing, and 

mining are important contributors to the New Zealand and Australian economies, contributing huge 

chunks to exports (Australian Trade Commission, 2015; Statistics New Zealand, 2015). Recent 

research commissioned by New Zealand Trade and Enterprise showed that exports of agricultural 

products were valued at approximately NZ$1.2 billion in 2013 (Coriolis & New Zealand Trade and 

Enterprise, 2014). The report categorises the agricultural technology sector into eleven product 

categories ranging from animal genetics to farming equipment and machinery. In Australia, products 

from traditional industries such as agricultural, food, and mining products provide growth areas for the 

economy, mainly in the areas of goods exportation (Australian Trade Commission, 2015).  

In this study, the cases (or projects) were selected from three firms located in New Zealand and 

Australia. All three firms operate in traditional industries in their respective countries. LI and TT (not 
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their actual trading name) are New Zealand-based firms operating in farm management. They offer 

farming services and products to individual and corporate farming users in New Zealand and abroad. 

KA (not its actual trading name) is an Australian-based firm in the steel foundry and casting industry. 

KA manufactures innovative and customisable steel casting products to various sectors, especially the 

mining industry in Australia and abroad. 

The following sections provide case narratives for the participating firms and the five innovation 

projects where data were collected. This is followed by the presentation of within-case findings. First, 

case narratives were derived from several data sources such as meeting minutes, interviews, artefacts 

published by the participating firms (for example, websites), and periodicals published by third parties. 

Information that could identify the participating firms has been removed or changed to comply with 

the requirements of ethics approval and to preserve the privacy of the participants. The case narrative 

starts with the background of each firm. Then there is a description of the innovation processes and 

user innovation methods in each firm. Second, the cases are described and findings within these cases 

are presented. The focus here is to present evidence of user involvement examples, the inputs that are 

obtained from users, and the organisational mechanisms that are applied in the process.  

5.2 The Firms 

5.2.1 Firm A: LI
3
 

LI is a New Zealand farm management firm operating in the livestock farming industry with roots in 

the first organised Herd Testing Service initiated by New Zealand farmers in 1909. It started as a 

routine herd-testing initiative to ensure and improve the effectiveness and efficiency of New Zealand 

dairy farmers. The Royal Commission Study on the New Zealand dairy industry in 1934 led to the 

formation of the Herd Recording Council (later renamed the Herd Improvement Council) in 1936. The 

launch of the Herd Improvement Plan in 1939 saw 28 Herd Testing Associations across New Zealand 

consolidated to just six Herd Improvement Associations, each with a New Zealand Dairy Board 

appointed Consulting Officer. New Zealand Dairy Board is the statutory board for dairy produce 

exports in New Zealand. The shaping of the present day LI started with the formation of the New 

Zealand Dairy Board LI Division in 1984. LI combines the activities of its existing herd improvement 

function and that of the six Herd Improvement Associations. LI became a New Zealand Dairy Board 

spin-off in 1988 followed by the winding up of the six Herd Improvement Associations.  

Since the merger of the six Herd Improvement Associations in 1984, LI became the sole firm in New 

Zealand offering herd-testing services at a national level. It was after the merger and creation of LI that 

                                                           
3 Information on this company was obtained from primary sources (meetings and interviews), LI’s website, and 
publications such as The National Business Review, New Zealand Herald, and New Zealand Dairy Exporter. 
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herd testing in the New Zealand dairy industry achieved significant cost reductions and consistency as 

a result of the consolidation. The 2000s saw the enlargement of LI’s business strategy to target its 

products and services to all farmed animals.  LI ventured into Australia, United Kingdom, and Ireland 

through a sales representative structure, join-venture, and acquisitions. LI also introduced PROT Farm 

Automation Solutions and ventured into deer herd improvement services. In 2002, after the enactment 

of the Dairy Industry Restructuring Act in 2001, LI officially became an independent farmer-owned 

cooperative. A short two years later, LI was listed in the Alternative Market of the New Zealand 

Exchange (NZAX). The Act also resulted in the database of dairy animals being separated into raw 

data – named the New Zealand (NZ) Dairy Core Database under the auspices of an independent panel 

appointed by the Ministry of Agriculture – and value-added data, later known as the LI Database. The 

purpose of this separation was to open up herd testing to competitors, requiring all herd testers to input 

raw data into the Core Database. Ambreed, – currently known as CRV Ambreed, part of a 

Netherlands-based CRV4 – a Hamilton-based herd-improvement firm, was authorised to provide herd-

testing services in direct competition to LI. 

The LI database formed a core competitive advantage for LI in the herd testing market. The database 

consisted of genetic information about dairy herds and was used by LI when designing its other 

products. Apart from herd testing and farm automation solutions, LI’s other key market was in 

artificial breeding.  Since the 1930s, artificial breeding and livestock genetics were key components of 

LI’s product line-up. In New Zealand, LI bulls sire four out of five dairy cows.5 LI has evolved, 

throughout its more than 100 years of history, from a small, organised herd-testing initiative to a 

NZ$65 million herd improvement and farm management products and services firm in 2015. While LI 

is listed on the NZAX, it is still a farmer-owned cooperative, as only qualifying dairy farmers in New 

Zealand can purchase LI shares. Today, LI provides farming markets with herd information, dairy 

breeding, and farm automation products. LI’s achievements thus far have not been based solely on the 

evolution and changes in the New Zealand dairy industry. Rather, it has been the systematic 

implementation of R&D strategies that has enabled LI to generate and commercialise innovative herd 

improvement and farm management solutions. 

Innovation processes at LI
6
 

When data was collected at LI in 2014, the firm still retained its cooperative shareholding structure. In 

operations, LI employed a business unit organisational structure, with each business unit taking charge 

of a product line. The product lines in LI were clustered into information and automation, biological 

                                                           
4 A co-operative owned by Dutch co-operative CR Delta and Flemish co-operative VRV (abbreviated as CRV). 
5 LI R&D staff  (personal communication, December 18, 2013). 
6 LI R&D staff (personal communication, December 18, 2013) and LI Business Unit team leaders (personal communication, 
February 13, 2014).  
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systems, and artificial breeding. Complementing the business units were a R&D department, corporate 

development, portfolio office, and marketing and national sales managers at regional levels. The R&D 

department has progressively introduced an updated new product development (NPD) process 

culminating from many years of learning. But prior to this updated NPD process being introduced, 

LI’s innovation processes were very different. Innovation activities were mainly initiated in silos, with 

each individual business units managing their own research and development capabilities within the 

business units. The R&D department also initiated innovation projects in statistics and analytical 

software projects but took a limited role in the innovation projects of other business units. For instance, 

the genetics business unit had an internal team researching and developing new artificial breeding 

techniques and genomic technology. The R&D department was limited to a peripheral role rather than 

being the owner of R&D initiatives in the genetics product lines. Similarly, the farm automation 

business unit had its own research and development capabilities to develop its farm automation 

systems.  

Progressing from these haphazardly managed innovation processes distributed across different 

business units, the LI management introduced the portfolio NPD process in the hope of achieving the 

right balance between novel market-relevant products, speed to market, and control.7 In the portfolio 

NPD process, all new innovation initiatives have a project management style governance structure, 

where a scientific lead and a project manager were appointed to every new initiative. These positions 

in the project team were not limited to members of the respective business units. Instead, an R&D 

department staff member with expertise in the area of inquiry would assume one or both positions. 

One example was the ongoing genomic development project, where the head of R&D was appointed 

scientific lead, with the R&D’s commercialisation manager as the project’s manager. The idea of 

having a formal governance structure was to ensure the projects were managed appropriately and there 

was management oversight over the allocation of scarce resources. When LI first started implementing 

the portfolio NPD process across the organisation, project teams were spending most of their time 

researching the area of inquiry in the sense that project teams were focused on researching the topic to 

write a business case for management’s approval rather than moving to the next step of developing a 

prototype. The downfall of the portfolio NPD process lay in the metrics used by the portfolio office to 

assess the viability of projects before allocating resources. As LI has diverse products ranging from 

scientifically driven genomic products to farm automation systems and software products, the portfolio 

office was finding it arduous to screen all new projects in an efficient and effective manner. 

 

                                                           
7 LI Commercialisation Manager (personal communications, February 13, 2014 and July 14, 2014). 
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Table 5.1 Modes of Innovation in LI 

Mode of innovation Purpose 

Portfolio NPD process R&D works closely with business units to research and develop 

new product lines and improve existing ones. 

R&D outsourcing Outsource research and administration of projects to universities 

and research institutions—for example, Dairy NZ.   

Portfolio office Owner of NPD projects not owned by R&D department 

External sources of knowledge 

and innovation 

Mainly for software development projects 

 

In light of this development, LI management decided that the firm required different modes of 

innovation to cater to the diverse product markets. LI outlined four modes of innovation as 

summarised in Table 5.1. This was intended to provide more effective project management and 

increase the speed of introducing product to the market. Apart from the portfolio NPD process, LI 

started working closely with universities and research institutions in the hope of accessing the 

capabilities of those institutions. Over the years, LI was able to learn and build capability in the use of 

complex analytical methods from these institutions. R&D was involved in innovation projects directly 

related to product lines, whether NPD or process innovation initiatives. The portfolio office remained 

in the NPD process, but its role was to manage projects out of the purview of R&D, such as more 

managerial innovation projects. The third mode of innovation was to source innovations in the 

software development areas from outside the firm. These sources were mainly information technology 

vendors specialising in software development. 

The identification of these modes of innovation was a useful foundation but the firm recognised in 

2012 that the existing portfolio NPD process was still inefficient for three main reasons.8 

 The existing pipeline was slow. There were issues with innovation projects, as these projects 

were struggling to go through the stages of innovation, that is, from research to development 

and from development to the commercialisation stage. This impeded LI’s product pipeline. 

                                                           
8  LI Business Unit team leaders (personal communication, February 13, 2014).  
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 Misalignment of objectives. The R&D department and business units had different priorities. 

There were examples where the R&D department developed a product for the business unit, 

but the business unit was not using the product for its intended purpose. There were also 

examples where business unit managers decided not to sell certain products developed by the 

R&D department.  

 Incomplete transition of new products. The project manager’s role ceased after handing over 

the product to business units. The lack of follow through from the project manager to ensure 

the product was correctly adopted by the business units meant that there were bound to be 

issues in product adoption.  

Since then, LI has learnt systematically from past innovation processes, and introduced a new 

streamlined NPD process in 2014. LI viewed its NPD process as having two main sections. Section 1 

consisted of the concept, research, and development stages. Section 2 consisted of the 

commercialisation and deployment stages. LI also viewed the development of prototypes as a 

distinctive and important activity that moved iteratively between the research and development stages. 

LI’s NPD process is illustrated in Figure 5.19. 

 

 

 

Figure 5.1. LI's 2014 NPD process 

 

                                                           
9 This figure has been adapted from documents sighted on July 14, 2014. 

Concept Research Development Commercialise Deployment 

Prototyping 

1 2 
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The R&D department actively involves relevant business units and the marketing department early in 

the concept, research, and development stages of projects. This ensures that the project team has a 

holistic view of the project and not is just myopic with respect to technological feasibility, but rather 

has a balanced technological and market view of the project.  

I suppose the solutions then come from sort of within R&D and other parts of the business. So there 

tends to be a lot of people around in the business who have a good feel for what our customers are and 

aren’t (CAM, Interview, 11 March 2014). 

A steering group was included in the process and the role of the steering group was to act as evaluators 

of projects. The goal of the steering group was to ensure projects effectively progressed from the 

concept to the deployment stage of the NPD process. Furthermore, the business case that was required 

in the old portfolio process was replaced by a feasibility study that was required only after a prototype 

was developed by the project team. This ensured that project ideas were thoroughly explored before 

any ‘kill’ or ‘go’ decision was made. The flexibility and agility provided in the new NPD process 

enabled LI to innovate with creativity at a steady, forward-moving pace. 

You’ve kind of got to rely on the steering groups in a way. This is because they are a fairly broad group 

of people. Their role is to make sure the projects stay on track and don't get hijacked for something else 

(CAM, Interview, 11 March 2014). 

In this new NPD process, the users of LI’s products were involved at various stages. A stark contrast 

between this and previous NPD processes was the interaction between the R&D staff and users. 

Interactions with users used to be limited to customer-facing departments such as marketing and sales. 

Technical staff in R&D had limited interactions with users, having a more technology-push mentality 

when it comes to product development. This posed a problem for product development because R&D 

staff commonly declared user inputs about product needs that were being communicated by marketing 

and sales staff to be irrelevant or unimportant. This mentality impeded LI’s ability to develop and 

introduce market-relevant products in a timely manner. This has changed with the new NPD process as 

users are involved in product development starting from the concept stage. Marketing and sales 

departments were tasked to engage users at the concept stage, whether through conversations and 

interviews during farm visits, conducting needs-identification workshops, or actually observing the 

farmers at work. R&D staff members were also involved during these interaction sessions, tagging 

along to understand the needs and ideas of users. These interactions provided R&D staff with a much-

needed market perspective that guided their product development initiatives. HAR sums up the new 

NPD process: 
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At the development, commercialisation, and deployment stages, users were involved in testing the 

products and providing LI with feedback on product quality and technical issues. R&D and technical 

staff were mostly involved in engaging users at these stages of product development. Users were 

selected based on recommendations by LI’s staff due to the quality of users’ feedback; because the 

users had a pre-existing complaint related to the product; or the product was targeted at a particular 

group of users. LI also used ‘innovation farms’ as part of its innovation process (HAR, Interview, 11 

March 2014).  

These ‘innovation farms’ were owned by LI, and located near LI’s headquarters. But these farms were 

managed by actual farm operators and not by LI. These farms acted as testing grounds for LI’s 

products and a useful source for feedback during testing. Furthermore, the proximity of these farms to 

LI’s headquarters meant that members of the R&D staff were able to more easily observe the testing 

process when required. Table 5.2 summarises user involvement at different stages of the new NPD 

process. 

 
Table 5.2 User Involvement in LI's NPD Process 

NPD stage User involvement 

Concept Users share issues and problems they faced in running farms. 

Development Users trial products and offer feedback on product testing. 

Commercialisation/ 

Deployment 

Users interact with technical staff during early commercialisation and/ or 

during deployment of new products to provide instant feedback on 

technical issues 

 

‘Customer Watch’ was a separate organisational-level initiative that was developed more than 10 years 

ago as a means to engage users. While this initiative was not targeted specifically at product 

development, it had major influences on LI’s innovation initiatives and was part of LI’s customer 

focused orientation. LI conducted Customer Watch four times a year, visiting clusters of farms in the 

North and South Islands. Senior staff members from across LI were selected for these visits. The aim 

was to provide senior staff members with insight into users’ daily farming activities, challenges in 

farming, the dairy farming ecosystem, and the user needs to meet these challenges. Users were chosen 

based on the theme of the Customer Watch, for example, farmers who were heavy users of LI’s farm 
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automation systems in the South Island would be included among the farms to visit. Interactions with 

users consisted of formal meetings, discussions, farm observations, and informal communication. 

While Customer Watch was a more strategic level initiative for LI, the discussions with groups of 

users during each visit provided valuable insight into the issues arising from the use of LI’s products, 

the trends in the local and overseas markets, and also ideas for new products. Reports were produced 

from every Customer Watch and these reports were provided across LI. Specific information and 

insights were assigned to relevant departments and teams for follow-up. As most of the staff members 

involved in Customer Watch were heads of departments or team leaders, they acted as a conduit of 

information, communicating the insights from Customer Watch to other staff members. 

Table 5.3 summarises LI’s main firm-level innovation processes. The new NPD process and Customer 

Watch initiative were firm-level processes that guided the innovation activities of LI. The user-

engagement notion embedded in both processes was evident from the case descriptions. However, 

there were three embedded cases within LI where empirical evidence was collected for this study. All 

three cases have slightly different perspective when it comes to innovation and also in the way users 

were involved in their innovation processes. 

 
Table 5.3 Innovation Processes in LI 

Innovation 

process 

Description Key interview quote 

New Product 

Development 

(NPD) process 

Five-stage process 

(concept, research, 

development, 

commercialisation, 

deployment). The 

development of 

prototypes was a 

recurring cycle between 

the research and 

development stages 

‘I suppose once we start doing some of the prototyping, 

we continually check back with the customer or a group 

of customers to see if that is what the customers wanted. 

You have the conversation and you go right, let’s just 

knock something up’ (CAM, Interview, 11 March 

2014). 

‘So there’s a very strong product development pipeline 

emphasis that is customer driven. The NPD descriptions 

about what need to happen are very clear. So it’s really 

interesting, and a little bit novel but not super novel, but 

effectively using, market forces and supply chain 

economics to drive product development in the right 

direction’ (HAR, Interview, 11 March 2014). 
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Customer 

Watch 

A quarterly thematic 

initiative that included 

farm visits, and 

discussion and 

observation sessions 

with a selected group of 

users. The initiative 

provided technical and 

non-technical 

management staff with 

exposure to various 

user inputs. A report 

was available to LI staff 

after every visit. 

Respective 

management staff 

followed up on 

innovation problems, 

issues, and requests 

raised during the 

sessions 

‘[The] Customer Watch concept sort of evolved and 

really what it is, is myself taking a team of five or six 

people out into the field … Normally I would take two 

or three of our most senior staff or people from across 

the business or one of two new people that we want to 

expose a bit more to the business.  The idea is to go into 

an area and identify six farmers that we want to visit 

over the course of three days. After this, we prepare a 

report or we usually have a debrief session.  At the end 

of it we say, these are the common themes that came 

back and that’s what we report to the business, the 

common themes.  So that’s pretty much Customer 

Watch’ (JAC, Interview, 11 March 2014). 

‘One of the things we picked up was a thing called 

Customer Watch, which is where we take kind of senior 

managers from the company and go out over three days, 

usually with six farmers or six sites. Some of them will 

have multiple farmers or like a meeting of farmers’ 

(DIO, Interview, 11 March 2014). 

Innovation 

farms 

LI owned farms ran by 

independent farm 

operators that acted as 

testing grounds for 

product testing and 

trials. Proximity to LI 

headquarters allowed 

project team members 

to observe the testing 

sessions. Farm 

operators also provided 

valuable feedback on 

trialled products. 

‘it’s run as a commercial dairy farm so it’s not like a 

research farm where we do experiments on animals.  We 

don’t do that at all. It’s actually a proper commercial 

milking dairy farm. It’s as close as possible to a 

commercial farm. We use this farm to put devices out 

there and measure things’ (CAM, Interview, 11 March 

2014). 

‘We also have a very specific R&D initiative called a 

doc farm … Basically what it is, is there are two farmers 

that are based in the Waikato here, very typical New 

Zealand farmers’ (HAR, Interview, 11 March 2014). 
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5.2.2 Firm B: TT
10

 

TT is a New Zealand farm management firm operating in the livestock farming industry with a 

turnover of NZ$130 million for the financial year ending March 2014. It started in 1963 when a farmer 

(henceforth John11) invented, developed a prototype, and tested a milk meter in the span of a day 

(Lomas, 2011). Reliable milk meters were not available in the market in 1963, and this caused 

problems for farmers, and government groups globally, because there was no way to accurately 

measure a cow’s milk production. The milk meter invented by John was revolutionary in 1963. 

Subsequently, he incorporated the TT Group in 1964 for the purpose of developing and 

commercialising – both locally and globally – the milk meter he had invented. It took him three years 

of development and trial to produce a milk meter that was reliable and suitable for manufacture and 

introduction to the market. The proportional-flow milk meter was an important milestone for TT and 

the dairy industry because the milk meters enabled farmers and herd associations in New Zealand and 

overseas to monitor the milking performances of cows. Furthermore, the milk collected by milk meters 

also provided information on somatic cell count (SCC), which was an indicator of milk quality. 

A stream of acquisitions in the 1990s and early 2000s saw TT venturing into the livestock fencing 

product business, which includes electric fencing energisers and accessories. Acquiring these electric 

fence firms allowed TT to obtain electric fencing R&D capabilities. The 1990s also saw TT winning 

numerous industry awards in recognition of its livestock equipment exports. In 2000, TT group 

headquarters moved to its state-of-the-art manufacturing facility in Auckland. The manufacturing 

facility allowed TT to build and improve its manufacturing capabilities, which set the foundation for 

its future status as an effective and reliable contract manufacturer. A year after moving to its 

manufacturing facility in Auckland, TT introduced its animal-weighing scale. This was followed by 

the introduction of the electronic milk meter the year after. The electronic milk meter was a radical 

product for TT because the portable device provided several automated features not available in the 

traditional proportional-flow milk meter. The electronic version automatically recorded milk yield and 

dispensed a representative sample. Complementing the electronic milk meter were milk sample vials 

that could be conveniently identified by using barcode labels or radio frequency identification (RFID) 

tags. Therefore, there was no need for sequencing sample vials in trays for herd testing as samples 

could be identified through the barcode labels or RFID tags. It was also configured to communicate 

wirelessly with TT’s data software and interfaced to animal RFID systems allowing for seamless 

linking of data. 

                                                           
10 Information on this company was obtained through primary sources (meetings, interviews), TT’s website, and 
publications such as The National Business Review, New Zealand Herald, and New Zealand Dairy Exporter 
11 His name has been changed to minimise the possibility of identifying the participating firm as required for ethics 
approval 
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Through the years, TT has evolved from a firm commercialising milk meters to a leader in the design 

and manufacture of farming equipment and tools. TT has an extensive line of agricultural products 

targeting livestock farming such as electric and traditional fencing products, animal-weighing scales, 

various types of milk meters, RFID equipment for its electronic identification (EID), herd-

management software, dairy automation, and farm-based milk storage systems. In its manufacturing 

facility in Auckland, TT employed a total of 500 staff across all local and overseas operations. TT 

products and services were exported to many key regions worldwide such Asia-Pacific, North America, 

South America, and Europe (Skellern, 2015). TT’s achievements and growth thus far were not only 

attributed to its strategic acquisitions throughout the years, but also to its R&D initiatives that resulted 

in the design and production of innovative products for the livestock farming industry. In addition, TT 

needed to capitalise on its ability to engage users in its innovation processes to design products that 

meet users’ needs. 

TT is now a dominant player in the international milk meter and animal-weighing scale product 

categories with a 90 per cent and 50 per cent global market share respectively (Simmons, 2014). While 

TT was initially set up to commercialise the proportional-flow milk meter, TT expanded into many 

fields in the livestock farming industry. More recently, through acquisitions, TT has added dairy 

automation and milk-cooling systems to its portfolio. TT has a strong domestic and international 

presence, reaching its customers in 130 countries through a network of subsidiaries and partners. Until 

today, TT’s core focus has been to add value to users through innovative products that improve the 

productivity and profitability of users. While TT has an innovative portfolio of products, customer-

focused strategy, and excellent lean manufacturing capabilities (Kolb & Jacobs, 2013), the innovation 

processes that propelled TT into its existing position remained a mystery, especially how TT engaged 

its users throughout the innovation process. 

Innovation processes at TT
12

 

Empirical data was collected at TT at the end of 2014. At the time of data collection, TT was a 

privately held, non-listed firm with a total of 155 shareholders. The operations of TT consisted of five 

business-operating divisions segregated by product categories. The product categories were electric 

fencing, weighing and EID, milk-cooling and tanks, dairy automation, and milk metering. In each 

operating division, there were three departments covering marketing and operations; product 

management and product development; and manufacturing. Innovation processes such as NPD were 

under the purview of the product-development department of each business division. An R&D team 

was embedded in each product-development department, with each R&D team headed by a 

Programme Manager.  

                                                           
12 TT Business Development Manager (personal communication, July 9, 2014; and field notes dated 10 December 2014. 
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I’m the programme manager. My responsibility’s basically to lead an R&D team that looks after one 

business unit. The R&D team looks after the animal systems group; we look after all the weighing 

equipment and electronic ID products for the business. I really just try and make sure that the R&D 

team itself has got what it needs to do product development.  And there’s always a bit of an overlap 

between technical management, people management, and commercial management (CRA, Interview, 

10 December 2014). 

The role of the programme manager was to manage the R&D team and R&D efforts within its team. 

Programme managers also acted as liaison between the different R&D teams, different operating 

divisions, and also provided technical expertise when evaluating projects in TT. 

Initially, innovation processes in TT were not as well organised. The NPD process, for instance, used 

to be less systematic. A person with an idea would start lobbying for it within TT until enough support 

was garnered for the idea to progress from the concept stage to actual research and development. The 

downside of this approach to product development was the lack of a systematic process to evaluate 

these ideas before deciding whether to proceed further. Ideas were usually funnelled through the 

product development process based on the lobbying skills of the lobbyist rather than the feasibility of 

developing the product to meet technological and market demands. Good ideas were often disregarded 

because of this and some ideas failed to reach market introduction stage despite spending substantial 

resources developing them. It was also difficult to manage the new product pipeline because no 

measurable criteria existed in TT’s processes to objectively evaluate projects. The inability to evaluate 

projects meant that no one knew when projects were ready and at which stage of development the 

projects were at a given period of time. 

In recent years, TT started experimenting with a more systematic innovation process. New ideas now 

go through different stages of NPD and are evaluated based on certain criteria by the corporate-level 

executives, executives of operating divisions, product management, and R&D. This team conduct 

evaluation sessions at least once a month to evaluate new ideas and existing projects at various stages 

of development. The product managers from the marketing department of the operating divisions play 

a major role in this process. They are responsible for managing the product pipeline for their product 

category which includes products currently in the market and those still at developmental stages. The 

product managers also provide strategic advice at these sessions, sharing their knowledge on market 

trends, demands, and technological advancement in their respective product categories. All the 

information from the product managers is important to inform go-kill decisions on projects in the 

pipeline. The R&D programme manager provides the technical expertise in these sessions, advising on 

the technical details for the projects, and whether the projects are feasible. 
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When evaluating projects, TT follows the R-W-W criteria promulgated by Day (2007) to guide its 

innovation initiatives. TT uses two tools as Day (2007) recommended in tandem: risk matrix and R-W-

W screening.  

And we have formal evaluation criteria, the Harvard Business Review’s RWW Criteria for business 

cases. And we adapt that along with some of our own criteria to decide whether or not to take projects 

forward … I guess a tool that’s buried in there, it’s using risk analysis to help make decisions, more 

deliberately, not just the business practice stuff, but from a design point of view as well (CRA, 

Interview, 10 December 2014). 

Table 5.4 summarises the R-W-W criteria used by TT when evaluating projects. The risk matrix is 

used to evaluate the risk profile associated with a particular project along two dimensions: how 

familiar was the intended market and product/ technology to the firm. The risk matrix allowed TT to 

make important decisions regarding the type and proportion of innovations it should pursue, whether 

incremental or radical (Day, 2007). The R-W-W criteria screens product development projects 

according to three criteria: (a) is the project real?, (b) can we win?, and (c) is the project worth doing?  

 
Table 5.4 TT's R-W-W Screening Criteria 

R-W-W criteria Main questions Supporting questions 

Is the project real? Is the market real? Is there a need or desire for the product? Can a 

customer buy it? Is the size of the potential 

market adequate? Will the customer buy the 

product? 

Is the product real? Is there a clear concept? Can the product be 

made? Will the final product satisfy the market? 

Can we win? Can the product be 

competitive? 

Does it have a competitive advantage? Can the 

advantage be sustained? How will competitors 

respond? 

Can our firm be 

competitive? 

Do we have superior resources? Do we have 

appropriate management? Can we understand 

and respond to the market? 
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Is the project 

worth doing? 

Will the product be 

profitable at an acceptable 

risk? 

Are forecasted returns greater than costs? Are 

the risks acceptable? 

Does launching the product 

make strategic sense? 

Does the product fit our overall growth strategy? 

Will top management support it? 

Note. Adapted from Day (2007). 

 

The R-W-W criteria allow TT to evaluate and decide whether a particular product development project 

will be successful or otherwise. Apart from using the risk matrix and R-W-W criteria to screen projects, 

all product development projects also need to fall within the strategic business areas that TT is 

pursuing or plans to pursue. 

 
 

 

Figure 5.2. TT's innovation process (adapted from Muir, 2014) 
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Figure 5.2 illustrates TT’s innovation process. While TT has a set of criteria to evaluate product 

development projects, there was no set process or method for the actual generation of product-

innovation ideas. However, TT implemented ‘lean principles’ in its operations, encouraged ongoing 

improvement on existing products and experimentation amongst its staff. These five lean principles 

guide TT in operations, manufacturing, and in its innovation processes (Muir, 2014). The risk matrix 

and R-W-W screening tools were implemented at Section 1 of the innovation process. That was during 

the idea generation, idea scoping and evaluation, and portfolio management stages. At Section 2, the 

criteria from the evaluation stages were reinforced when developing the product. It was also at this 

stage that field trials were conducted, followed by beta testing before finally being released into the 

market. User inputs obtained during these trials and testing sessions were fed back to the previous 

stages and, depending on the inputs, could result in the product moving to a preceding stage again for 

further development. The learning cycle loops in the figure were used to illustrate this feedback loop. 

With this innovation process in place, TT was able to assign more definite timelines for its projects, 

which normally lasted six months to a few years depending on the product. This also allowed TT to 

better manage its product pipeline. 

Complementing the innovation process was an ideas channel, where anyone within TT with a product 

idea or business opportunity could have that idea or opportunity entered into the ideas channel for 

evaluation. The respective product manager was responsible for going through the ideas in the channel 

to conduct an initial assessment as to whether any of these ideas were worth pursuing. Any ideas that 

were feasible and offered potential benefits to TT would be researched further to develop a technical 

feasibility study. Apart from encouraging experimentation within the firm, TT also tapped external 

sources for product innovation ideas. TT has collaborative relationships with various universities in 

New Zealand that conduct research in agricultural technologies. TT worked closely with these 

institutions to develop its own product ideas, and also to source technologies developed by these 

institutions that could be developed into innovative and relevant product innovations. Furthermore, TT 

also sourced product innovations externally. This sourcing strategy proved fruitful in 2013 when TT 

management licensed and added a user-created twin hook design handle to its suite of accessories for 

electric fencing system. This multipurpose handle was created by an innovative user, who needed a 

sturdier handle that could conduct electricity when required, and be insulated and used as a gate break 

at other times. This handle – called the Zammr handle – was an interesting innovation for TT because 

a user invented it. When TT executives saw it on Fieldays,13 they decided they wanted the handle due 

to its practicality and immediate market application. TT finally decided that licensing was the best 

                                                           
13 New Zealand National Agricultural Fieldays is an annual event held at Mystery Creek in Hamilton. It showcases an array 
of innovative agricultural technology products from firms and individual users (www.fieldays.co.nz). 

http://www.fieldays.co.nz/
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approach and has since licensed the Zammr handle from the user. The handle was then marketed and 

included in TT’s suite of accessories for its electric fence system. 

Recognising that users are an important source of input and innovation, TT employed a ‘Voice of the 

Customer’ (VOC) programme to obtain in-depth knowledge about users. These VOC programmes are 

used in its New Zealand, Australian, and North American markets. VOC programmes enable TT to 

understand user satisfaction with TT products and support purchase behaviours and perceived value of 

new products. Rather than just a programme that asks what a user wants, the VOC programme was 

designed to elicit tacit information about user needs, problems, and even potential solutions. This 

programme forms the foundation for TT’s customer-focused business strategy. A recent VOC 

programme14 saw technical and non-technical TT staff visiting selected users across New Zealand. The 

users were selected based on the market segments they belonged to such as different farming systems, 

graziers or milking farms. Market segments were created from an organisation-wide effort involving 

corporate and operating divisions. The interviews that followed will be transcribed and information 

inserted into a master workbook. The information collected from this programme informed TT’s 

business strategy and innovation strategy across all its product categories. 

Table 5.5 summarises TT’s main firm-level innovation processes. The innovation process for product 

development, lean principles, and the VOC initiative guided the innovation activities of TT. The 

embedded user-engagement notion in both processes was evident from the case descriptions. The 

following case from TT provides an overview of additional tools that were used to engage users when 

developing the animal-weighing scale product. 

 

Table 5.5 Firm-level Innovation Processes at TT 

Innovation process Description 

Product 

development 

Product development ideas are rigorously assessed when going through the 

stages. Feedback loops and lessons learnt from each stage are learning 

opportunities for the preceding stages 

Lean principles Lean manufacturing focuses on reducing wastage and increasing the market 

value of products through a customer-focused strategy, and clear 

communication and teamwork within the organisation 

                                                           
14 For a full description of the process see Brodie & Burchill, 1997 
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Voice of the 

Customer (VOC) 

This is used by TT to build in-depth understanding of its users. Technical and 

non-technical staff visited users to engage in discussions, interviews, and 

made observations in a concerted effort to elicit user inputs. 

 

5.2.3 Firm C: KA
15

 

KA is an Australian firm operating in a traditional industry, the manufacture of steel castings. KA has 

been designing and manufacturing steel castings since 1934. The founder of KA believed that 

innovation would offer value to the firm’s customers. He started the firm by renting a foundry in 

Sydney. As a family-owned foundry business operation with just three staff, KA manufactured general 

industrial iron and steel castings. During WW2, KA hired 250 staff and switched from manufacturing 

iron and steel castings to munitions such as hand grenades. After the war, KA continued its innovative 

mission and started manufacturing hand tools. In 1945, KA’s effort bore fruit and it became the first 

Australian manufacturer of hand and sharp-edge tools. The 1950s saw the founder’s sons joining the 

firm and also the steady growth of KA. In the 1960s cheaper imports made it difficult for KA to 

compete in the tools market. Realising that KA was unlikely to compete with these cheaper imported 

tools, KA started developing hardened steel products for the earthmoving and agricultural industries as 

a means of diversifying its portfolio of products. 

In the 1970s, KA opened its first office in Melbourne with the purpose of serving the earthmoving and 

mining industries in the state of Victoria. This was also the time when third generation family 

members joined the firm. By the 1980s, KA had branches Australia-wide and was a major supplier of 

steel replacement parts to the earthmoving and mining industries. KA also ventured into the rail 

transport industry, supplying the industry with rail bogie components. While KA was experiencing 

growth, the owners decided to relinquish executive management of the firm and hired the firm’s first 

non-family member, an external Chief Executive Officer (CEO). The owners believed that hiring an 

external CEO would contribute new expertise and business experience to KA. Ownership of KA was 

transferred in 1991 when the existing directors of the firm bought KA’s shares from their fathers, 

effectively passing the firm to the family’s third generation. 

Six years after hiring an external CEO, KA expanded its operations. After operating for more than 60 

years from its Mascot foundry, KA moved its headquarters to Bendigo, Victoria. KA also operated two 

foundries in this new expanded location. The Sidelock retainer system for its ground engagement tool 

(GET) was launched in 2001; the product enhancement offered increased strength, lowered 
                                                           
15 This information was obtained through KA’s website and external publications such as Australia’s Mining Monthly and 
Business Review Weekly (now BRW). 
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maintenance costs, and a longer operational life. The GET with the Sidelock system was targeted at 

the mining industries, and offered an easy changeover of bucket teeth without involving hammers. 

GET solutions were bucket teeth fitted to excavator trucks in the mining industry. These were 

consumables and meant to protect more expensive components of excavator trucks from daily wear 

and tear (Finning Canada Inc., 2015). In 2011, KA worked tirelessly to achieve the ISO 9001 Quality 

Assurance Accreditation. KA also invested more than A$3.5 million to upgrade the technology of its 

No. 2 foundry in Bendigo, transforming it into one of the most modern foundries in Australia. Apart 

from an increased production capacity to potentially seven tonnes a day, the upgraded No. 2 foundry 

offered new and modern manufacturing systems and also enabled almost all sand used in production to 

be recycled. In early 2012, KA opened its Innovation and Quality Centre in Bendigo. The centre 

provided KA with a state-of-the-art facility where metallurgists, patternmakers, scientists, and Quality 

Assurance (QA) specialists could work collaboratively. The main objectives of the Innovation and 

Quality Centre were to develop new products that solved issues experienced by KA users in the 

different industries, and to improve its existing products and processes through collaborative R&D. 

With 20 per cent of its castings exported overseas and with the South American market being a growth 

region, KA opened its South American office in Santiago, Chile. The Santiago office offered KA 

closer proximity to mining markets in the South American region, and enabled KA to better service 

these growing mining markets. On the back of being named one of Australia’s most innovative firms 

in 2013 and 2014 by Business Review Weekly (BRW), KA invested A$5 million to upgrade its No. 1 

foundry to increase production by an estimated 170 per cent.  Subsequent investment to upgrade its No. 

1 foundry was aimed at incorporating clean technology into its production processes. More recently, 

KA launched an additive manufacturing (that is, 3-dimensional) subsidiary to harness the potential of 

3D printing in its innovation processes, and to provide its clients with advanced manufacturing options. 

Over time, KA has evolved from a family-run foundry with three staff that manufactured general iron 

and steel castings to an innovative global player in the steel castings manufacturing industry 

employing around 150 staff globally. KA has developed into a global firm with turnover of A$50 

million in 2014, serving the Australian market and international markets such as Japan, Russia, North 

America, South America and Asia. With the understanding that innovation was the key to growth, KA 

invested millions in upgrading its facilities and upskilling its staff to meet the innovation challenges of 

the industry. A substantial seven per cent of revenue was invested in R&D at KA. The systematic 

investments and steps taken by KA have transformed it into a specialised designer and manufacturer of 

steel castings product targeted at the mining, earthmoving, rail, and defence industries. KA focused on 

designing quality and innovative steel castings with engineering precision, resulting in innovative 

products categories such as GET, industrial castings, wear parts, mining buckets, and bucket teeth. 
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KA’s latest venture into additive manufacturing has increased its capabilities in designing precision 

steel castings, and increased its business. But the global steel castings industry is a competitive one. 

The strength of large, innovative, overseas competitors such as ESCO and Komatsu meant that KA 

needed to find new ways to innovate if it was to compete globally. KA needed to capitalise on its 

knowledge of user needs, and its ability to engage users in its innovation processes to design and 

manufacture castings that could compete in the international arena. While KA has shown it possesses 

an innovative culture and has been featured in the press for precisely that reason, the innovation 

processes that propelled KA into being an innovative firm operating in a traditional industry remain a 

black box.  

Innovation processes at KA 

Empirical data was collected at KA in 2014. At the time of data collection, KA was a third generation, 

family-owned business that emphasised continuous improvement and novel innovation. Operating 

divisions in KA were organised according to industries consisting of foundries, agriculture, and 

excavating and mining divisions. These operating divisions managed products in their respective 

industries and were complemented by the R&D division. The R&D division provided the operating 

divisions with R&D capabilities. Two subsidiaries also played an important role in KA’s innovation 

process. A Bendigo-based patternmakers subsidiary assisted the R&D division in developing custom-

moulded prototypes while the 3D printing subsidiary provided the additive manufacturing capabilities 

to R&D in the form of printing complex, scaled-down prototypes. KA’s product lines consisted mainly 

of GET and associated castings for equipment in the excavating, mining, and construction industries. 

Other products included various types of wear replacement castings, high alloy castings, and the 

treatment and finishing of steel for engineering requirements.  

The innovation process for product development in KA was fairly straightforward as illustrated in 

Figure 5.3. It consisted of several stages. 

We start with field research, finding out what are the similar products out there, which competitors, and 

collect as much data as possible. We also collect data that informs how we should place our product in 

the market, basically a benchmarking exercise. After that, then we start doing our concepts (MAR, 

Interview, 12 September 2014). 
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Figure 5.3. Simple illustration of KA's product innovation process 
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feedback was collated and evaluated to identify useful and important feedback that could be 

implemented. 

The next stage in the development process was to develop a full-scale prototype. The prototypes were 

built to the exact specifications of the intended finished product. Prototypes at this stage were either 

internally validated using KA’s test rigs or passed on to users for field trials. For field trials, prototypes 

are tested on their performance in actual usage conditions. The purpose was to collect trial data to 

validate the product design. Feedback and data collected from the trials were analysed, and 

improvements were made where necessary. If major issues were found with the prototype, then the 

product would move back to the relevant preceding stage for further follow-up. Prototypes that met 

trial standards were then launched in the intended markets. Figure 5.3 is a simple representation of 

KA’s product innovation process. The feedback loops represent instances where designs or prototypes 

needed to be redesigned and were sent back to the preceding stage. 

KA engaged its users in the product innovation process mainly at the initial field research and 

validation stages. When conducting field research to conceptualise product ideas, and during field 

trials, field engineers were the source of user inputs. Field engineers frequently visited mining sites to 

check on the performance of KA’s products. During these sessions, users normally shared their usage 

patterns and experience of using KA’s and competitors’ products. Feedback given by users normally 

related to the ease of changing bucket teeth on the buckets of excavators, and the longevity of the GET. 

Users also provided probable solutions and would approach R&D directly with those solutions. Given 

the technical nature of steel castings, these users provided the solutions to R&D in the form of in 

technical drawings. These instances were uncommon, given the technical nature of steel castings, but 

advanced users with relevant innovation-related knowledge were able to do so. At field trials, users 

collected trial data and passed them on to the field engineers. There were instances when users trialled 

KA’s prototypes, compared the performance of the prototypes with competitors’ products, and offered 

the comparison information to KA’s field engineers. The learning from such experience was immense 

as KA was able to assess competitors’ products and used them as a benchmark for product 

developments. 

5.3 Case 1 – FAR Project 

Farm automation was a business unit within LI managing the farm automation solutions offered to its 

users. The PROT Farm Automation Solutions technology was acquired in 2003 as a step towards 

gaining capability in developing farm automation systems. PROT was LI’s major venture into the farm 

automation systems market and offered farmers the ultimate ecosystem of farm management when 

used in conjunction with MIND software, herd management systems, and breeding technologies. 
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Making PROT part of the suite of products and services offered to users enabled LI to be a one-stop-

solution vendor to users needing herd improvement and farm management solutions. The PROT 

system included hardware and software components. The hardware components consisted of physical 

drafting gates and equipment, and were complemented by software components such as herding, 

drafting, and identity (ID) tagging software. The objective of the farm automation business unit at the 

time of data collection was to develop different mobile platforms (for example, Android, iOS) for 

users to operate PROT.16 

5.3.1 User Involvement in FAR Project 

The farm automation business unit was organised into marketing and technical teams. The marketing 

team focused on marketing the PROT system and developing the software components of PROT. The 

team’s focus was to ensure that PROT software could be used across multiple platforms, and was 

backwards compatible with existing herding software in LI, such as MIND. The technical team on the 

other hand, was focused on developing new applications and enhancing existing PROT hardware 

technology. The technical team had a prototype-testing ground on-site at LI’s headquarters that was 

used as a ‘sandbox’ for developing and testing novel components and enhancements, or new 

configurations of existing hardware. When developing the PROT system, the marketing and technical 

teams followed LI’s corporate NPD process as illustrated in Figure 5.1 to a certain extent. As the 

marketing team was developing in the software components of PROT, the team followed a shorter 

product development cycle. Rather than going through all the NPD stages, software updates were 

usually distributed to users in the development stage. With the exception of entirely new software to 

the firm, enhancements to existing software generally followed a much shorter product development 

cycle. The marketing team governed and managed software innovation initiatives but the actual 

development (for example, coding) was outsourced to an information technology (IT) vendor. IT 

professionals from the vendor were assigned to the marketing team, and provided business analysis 

and software coding expertise. The technical team followed an innovation process similar to the LI’s 

NPD process. Product development followed a more systematic process through the stages of the NPD 

process. The technical team also frequently tested new configurations and new PROT components in 

the ‘innovation farms’. It provided more comprehensive testing capabilities than the on-site testing 

ground. Furthermore, members of the technical staff were able to collect feedback from users at 

innovation farms.  

Users were engaged in PROT innovation initiatives in three ways. First, the farm automation business 

unit collected ideas and feedback from users through an inbound call centre, sales staff, and the 

technical support staff that assisted users with installation, maintenance, and troubleshooting the 

                                                           
16 LI Team Leaders (personal communication, February 13, 2014).  
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PROT system. Second, users were involved in testing new components that added new functionalities 

to existing PROT products. The user feedback from these sessions was implemented to improve on the 

product prototype. Third, users were also involved at earlier stages of product development. The farm 

automation business unit used rapid methods of developing prototypes to engage users at the concept 

and research stage through interviews, discussions, and observations. The purpose was to identify user 

needs during these sessions. Rapid methods of developing prototypes enabled the farm automation 

team to immediately test the ideas brainstormed from these sessions, refining them according to users’ 

feedback until an idea was ready for further development. All the user input obtained by the farm 

automation team was recorded in an ‘ideas database’ that provided a mechanism to manage the wealth 

of ideas and feedback from users. Table 5.6 summarises the methods the farm automation team 

employed with users. 

 
Table 5.6 How Did the Farm Automation Team Engage Users? 

Method for 

engaging users 

Purpose Key interview quote 

Collect ideas and 

feedback through 

call centre, sales 

staff, and support 

team 

This method provided the 

team with access to a 

wider range of unsolicited 

(call centre) and solicited 

(sales and support staff) 

input from users 

‘Support specialists are the ones who support 

the product in the field. And we take a lot of 

feedback from them because they are the 

people in the field supporting the users. So we 

collect feedback from them as well’ (JAV, 

Interview, 28 April 2014). 

‘So there was no method other than we had a 

thing called VOC where someone would ring 

in to the call centre, and they would just punch 

into a little database.  Customer would ring up 

about this issue to be resolved, or an 

outstanding query’ (HAR, Interview, 11 March 

2014). 

Test and trial of 

products, including 

rapid development at 

Allowed the team to refine 

the products and make 

necessary changes before 

‘So what we have done is choose a group of 

users who can give us good feedback and we 

install the prototype for farm trials.  After six 



 104 

earlier stages of 

prototype testing 

deploying to the market. 

Minimised deployment 

failures. Enabled the team 

to tap more advanced 

users 

months of trial, we visit the users to get 

feedback on how well the prototype is working, 

what they like and don’t like about it’ (JAV, 

Interview, 28 April 2014). 

‘I mean that’s the best feedback you can get – 

to get out there and get it used. [To] get people 

that are actually pressing the buttons and 

clicking the mouse to test whether the 

prototype works or not, and tell you why it 

does or doesn’t’ (STE, Interview, 14 April 

2014). 

 

5.3.2 User Inputs from User Involvement 

The FAR team actively engaged users in its innovation process. Three methods were commonly used 

to engage users: (a) collecting ideas and feedback through user interaction; (b) sessions for the rapid 

development of prototypes in order to hone the concept and design; and (c) getting users to trial 

prototypes. The purpose of these methods was to obtain relevant user input to help improve existing 

product, and access the input of advanced users. 

Users provided feedback that enabled the team to sort out issues with existing farm automation system 

products; this mostly resulted in incremental changes to update existing product. This type of input 

was guided by the users’ usage experiences when using farm automation products. The feedback 

included information about what is working and what is not working with existing products. This 

allowed the team to fine-tune existing products and introduce new enhancements to meet changing 

user needs. Ironically, users also provided insight into how the product should have been designed in 

the beginning. This input is useful, as it would reduce the time and effort spent on fixing the product 

once it is introduced to the market. 

Users also provided what the team termed cosmetic feedback, which would normally reinforce an 

existing product modification idea that the team was considering introducing to the market. Thus, 

some of the feedback from users was useful, but wasn’t really new to the team. Therefore, it was 

relatively easier for the team to comprehend cosmetic feedback compared to other inputs. This 

feedback affected the outlook of the product, but not its core functionality. These inputs were obtained 

through many methods, but observation allowed the team to better understand the way users actually 
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used the product. The team acknowledged that sometimes the best way to understand a problem with 

an existing product was to go directly to the source of the problem. This allowed the team to observe 

and understand the core issue that the user was facing, and they obtained more accurate inputs. 

Both the hardware and software parts of the farm automation system were subject to field trials. Newly 

coded websites that formed the software component of the farm automation system were sent to users 

for testing. This allowed the team to tweak features and software codes where necessary based on the 

feedback from users. It was also a learning experience for the team, where mistakes that were pointed 

out by users were noted to prevent similar mistakes from occurring in the remaining product 

development cycle. Field trials were useful because the team collected feedback derived from the 

actual testing of the prototypes. According to the team, such feedback from field trials was the best 

feedback because it offered the team insight into important usage patterns that would guide changes 

and future prototype developments, and the team received suggestions about how the existing 

prototypes could be improved. But field trials were not the only method used by the FAR team to 

source inputs from users. The team involved users at an early stage of product development through 

user groups. These user groups were intended to be a testing ground for the early stage of concept 

development. Inputs obtained through the user groups were incorporated into developing the product, 

in the same way as input obtained through field trials. 

The FAR team highlighted an example where some users actually reconfigured the hardware parts of 

the farm automation system to suit their needs. According to the team, the farm automation system 

was meant to draft animals with an electronic tag on their ears. But some users rearranged the location 

of the drafting gates so that animals without an electronic tag could be drafted rather than going 

straight back to the main paddock. Another team member encountered a similar scenario where a user 

raised the drafting gates to create gaps at the bottom. By doing so, the user was able to slide a 

livestock-weighing scale underneath the gates to weigh the drafted animals. The team agreed that the 

input user shared from such examples was very insightful. 

From users’ involvement in the FAR team’s innovation processes, the team also obtained feedback 

that increased understanding of users’ latent needs. The team was explicit that it is important to 

explore the market to find out what users’ future needs and expectations were. The team has been 

talking to users to elucidate such information, learning from users, and applying these inputs into 

future products. Using the example of the modification of drafting gates, the team noted that the 

drafting gate functionality might be relevant for the market in the future and has plans to develop a 

product based on this. But more investigation was needed to analyse how this functionality could fit in 

with the existing farm automation system. A feasibility study was necessary for projects that stemmed 
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from inputs on latent needs to scope future ideas for the team. Table 5.7 summarises the key interview 

quotes on user input in Case FAR. 

 
Table 5.7 Interview Quotes of User Input in Case FAR 

Types of user inputs Key interview quote 

Feedback that enabled 

the team to sort out 

issues of existing 

products 

‘A lot of what we’re after is if the software or the product is working fine, 

some bug fixes [minor software fixes], and that help[s] us a lot in fine-

tuning the software or the product. In a way, we can get users’ feedback 

from them all the time, constant feedback’ (JAV, Interview, 28 April 

2014). 

‘But as the product’s been in the market farther down the track and I’ve 

been able to see the way users are using the product, and I’ve been lucky 

enough to be tasked with doing a bit of a review of the product for 

enhancements’ (RAC, Interview, 28 April 2014). 

Users provide cosmetic 

feedback—reinforcing 

existing ideas about 

product modification 

needs 

‘I find at the moment, we’re typically getting feedback on what we have 

already decided is a good idea’ (RAC, Interview, 28 April 2014). 

‘Sometimes users provide more cosmetic feedback. If users want a 

different design of cabinet for example, (this feedback) wouldn’t affect 

the design of the product too much because it is still within the parameters 

required to make the product. It is not fundamentally different from the 

original design’ (JAV, Interview, 28 April 2014). 

Feedback from using 

the products 

‘We get users to talk to us about what it is they do, how they do it, how 

they use the system, where their frustrations are’ (STE, Interview, 14 

April 2014). 

So between all the comments that come in, it’s usually fairly obvious 

what users are complaining about (STE, Interview, 14 April 2014). 

‘It [that is, the user’s feedback] will be a mixture of their own experiences 

of directly using the product’ (PET, Interview, 14 April 2014). 
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‘Occasionally we’ll just go okay, we see that Dave’s got this problem, 

let’s physically go and visit him and get him to demonstrate the problem 

to us’ (STE, Interview, 14 April 2014). 

Feedback from field 

trials and user groups 

‘Then we just let them go for it, and we may have a test schedule.  This 

can be extended to giving them a questionnaire or whatever at the end. I 

generally conduct a kind of an exit interview about how did it go, about 

20 questions’ (PET, Interview, 14 April 2014). 

‘It depends on the product but we do field trials of websites as well.  So 

we might be building a web product that’s got a hundred features in it 

when it’s finished, but maybe when we’ve got to ten of those features 

being finished we might release it on a limited basis to certain allocated 

users.  Get them to try those small numbers of features, get them to use it 

and tell us what they think.  And we can use that feedback to improve 

those features but also take that learning and make sure we don’t make the 

same mistakes with the next features that are coming up down the line’ 

(STE, Interview, 14 April 2014). 

‘I mean typical ways of obtaining user feedback would be user groups. So 

when we have an idea of what we might or want do, we would get a group 

of farmers together and share the idea with this group to get their 

comments even before commencing development of the prototype ’ 

(RAC, Interview, 28 April 2014). 

‘One of the techniques we employ is user groups. So we show them what 

we are building, we collect information and feedback, and we implement 

that into the product’ (JAV, Interview, 28 April 2014). 

‘Field trials and user groups allow users that are close to us to interact 

with us early. Users don’t have to wait until we have finished developing 

the full product. And when we show them the product, they go, “Oh that 

wasn’t really what I wanted.”  So engaging users early provides them an 

opportunity to question and challenge us all the way through [the 

innovation process]’ (STE, Interview, 14 April 2014). 
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User suggestions and 

ideas  

‘Specifically with our farm automation system, we’re doing farm trials. 

So we trial it on farms and get real feedback’ (RAC, Interview, 28 April 

2014). 

‘But we do collect feedback once this [prototype] is put out for field trials. 

You know, if users have good suggestions or something they see as going 

to make the prototype better …’ (JAV, Interview, 28 April 2014). 

Feedback leading to 

changes in product 

design 

‘So over the years there are users who have that reputation of being good 

testers, and they give us good quality feedback’ (STE, Interview, 14 April 

2014). 

‘This person was not part of this trial but he knew about it and he was 

suggesting ways how changes could be made and they were very good 

suggestions. Like he was right on what needed to be done’ (JAV, 

Interview, 28 April 2014). 

‘We’ll be having continuous small incremental updates on farm, until we 

have a better working prototype on a farm. It’s not going to be like, we’ll 

just take it all out there in one big hit when we think it’s going to work as 

a product and try installing it’ (PET, Interview, 14 April 2014). 

‘Some of the fundamental ways that we’ve designed the product we could 

have and we should have designed it differently’ (RAC, Interview, 28 

April 2014). 

‘One type of project is a feasibility where you go away and you ask 

farmers what do they want to do, and all the detail’ (PET, Interview, 14 

April 2014). 

‘We would have customer feedback that might develop the scope of a 

project. We add the original feedback from users and include that in our 

scope document for new products’ (RAC, Interview, 28 April 2014). 

Insight when users use 

products differently 

‘Some people are doing really clever stuff that we didn’t think about.  A 

good example is, when drafting animals, the system layout is set up so 
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that only animals with an electronic tag on their ear will be drafted to the 

left or right. So if it doesn’t have one then that animal will go straight out 

the drafting gate towards the main paddock. What some users do is they 

change [the] layout of the system, they rearrange the gates on their own to 

allow them to draft every single animal, even those without an electronic 

tag’ (JAV, Interview, 28 April 2014). 

‘So they [that is, users] find ways to use the system to their benefit. 

Rather than going straight back out to the main paddock, these animals 

with no tags are now going straight but into a holding shed so users can 

put electronic tags on them’ (JAV, Interview, 28 April 2014). 

‘If you’ve got a drafting gate and it has little doors that open and close, 

those are designed for keeping the cows separate. But they can be used to 

hold a cow on a weigh scale or something, so they can kind of get in 

there. In a competitor’s product, I did hear that there’s a bit of a gap 

between these doors, so they kind of arranged it so they clamp the cow’s 

neck. And there are official products that do that, but this guy was using 

our product that way’ (PET, Interview, 14 April 2014). 

‘Especially when you design something to be used in a certain way and 

they don’t use it in that way, or they come up with a system to use it in a 

way that gives them extra benefits that you hadn’t thought of’ (PET, 

Interview, 14 April 2014). 

User requirements (that 

is, latent needs) for 

products that require 

entirely new products to 

be created 

‘So we’ve been out and seen what’s good, what’s bad, what users want, 

what users don’t want, and what other functions should the product be 

able to perform. We just have those conversations with users, and try to 

make sure that we don’t just build the same thing again in a different way 

but try to make it better’ (STE, Interview, 14 April 2014). 

‘In the South Island, users will talk to us about their strategic goals and 

how this is one of many tools in a set of things they’ll use to manage their 

farm and their herds and their staff and everything else.  Whereas in the 

North Island it’s very much about just what is this tool doing at that 

moment in time, this operation. There’s less talk about how it integrates 
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with the rest of their management tools.  I mean, obviously I’m 

generalising … ’ (STE, Interview, 14 April 2014). 

‘So that is a functionality quite desired by the farms. So we are making 

this a project and we’re going to investigate how we can do these for 

every single system that we have. So we want to detect an animal that 

doesn’t have an electronic tag. And we want the system to draft these 

animals. So that’s a good feedback [about future needs] that comes more 

from the users’ (JAV, Interview, 28 April 2014). 

 

5.3.3 Organisational Mechanisms for Accessing and Transferring Inputs 

The FAR team applied several organisational mechanisms to facilitate access and transfer of user 

inputs. The team was given some authority when developing products. Once the scope of the project 

was set, the team had a free hand to shape the product based on user inputs. Whether the decision-

making authority was delegated to the FAR team depended on the changes that were required. This is 

because different changes would affect the ownership of the project. When the FAR team has 

ownership of the project, the process of shaping the product based on user inputs was more iterative 

than one-off. When asked how the FAR team went with this reiteration process, it was explained that 

the team was given the autonomy to shape the product based on user inputs, and the team used 

techniques such as brainstorming and discussions to collate the inputs. 

Furthermore, an interdisciplinary FAR team was necessary due to the complex nature of farm 

management systems. The FAR team consisted of hardware and software specialists. Hardware 

specialists worked closely with their software team members and communicated frequently to 

exchange knowledge and ideas. This enabled the team to look at a product problem from various 

perspectives. Also, it was important to have software and hardware specialists present when collecting 

user input. But, regardless whether hardware specialists were involved in the collection of user inputs, 

the FAR team would always discuss the collected inputs and decide as a team what changes needed to 

be implemented in product development. This is because, at times, not all members of the FAR team 

would be involved in collecting user input. In such a scenario, the FAR team’s product managers, who 

spend most of their time interacting with users, will transfer user input from the field back to other 

members of the team. 

Although the FAR team was interdisciplinary in nature, the team would still frequently collaborate 

indirectly with other departments on innovation activities, such as the R&D department. In addition to 
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the R&D department, the team frequently collaborated with support specialists to obtain feedback on 

products. Support specialists were the employees providing technical support to users when needed. 

The team also collaborated with employees from other departments, where other departments acted as 

a conduit for accessing user input. The FAR team indicated that the team would normally share 

product concepts with user-facing departments to validate whether the product design addressed user 

requirements. In addition, these departments frequently provided the team with information about 

advanced users of farm systems products. Even sales employees were useful for the team, as they were 

able to assist the team in identifying different user groups. 

The FAR team used a business-wide ideas repository to store user inputs. Users and employees in the 

firm were able to put their inputs into the system. These inputs were then organised into user cases, 

what the team called stories. The ideas repository was intended to facilitate access and transfer of user 

inputs. The sales department was also encouraged to log in the user inputs that they collected from the 

field. For the FAR team, the role of recording the collected user inputs for the repository normally fell 

to the product manager. The repository was used by the FAR team to scope projects, and even though 

the team’s product managers would screen any comments that came through the repository for project 

suitability, other members of the FAR team could still access all comments and user inputs from the 

repository. 

With the amount of input that was collected by the FAR team, much effort was spent screening and 

evaluating user input because the users were so different. This complicated the task of addressing the 

various user inputs that were collected. As a way to mitigate comprehension issues, the team worked 

closely with other departments to understand and evaluate the importance of the collected user inputs. 

A key criterion for the team when evaluating user inputs was the importance of the input. Evaluating 

input based on its importance allowed the team to answer related questions about how to address the 

user input in its product development activities. This was done best through face-to-face discussions 

and gap analysis exercises. 

The FAR team worked in an environment that valued user involvement and feedback, which stemmed 

from LI’s overall culture. This overall culture translated down to the FAR team, which was why the 

team was very open and actively sought user feedback on products. When asked whether the 

management of LI frowned upon the FAR team spending so much time understanding user needs and 

collecting user inputs, the team explained that the management was very supportive of the team 

because it was part of the firm’s culture. The FAR team reached out for user input when developing 

products, and would be willing to get their hands dirty and obtain feedback at the user’s work 

environment. It is not only the engineers who were very enthusiastic about working closely with users 
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for product development. The marketing team members were equally happy to collect input from users 

– both advanced and ordinary – during product development. Identifying different users involved 

collaborating with other departments for potential lists of users. Then the marketing team members 

would call these suggested users to understand further how the users fit into different user profiles. 

These user profiles would then be used to identify users for trial or early stage concept development 

activities. 

While it was useful to involve users at the very beginning of the innovation process, such as the 

research stage and the validation stage, the FAR team was also collecting input from users in between 

those two stages. This is where users were evaluating product ideas and early-stage prototypes and 

offering feedback to the team. By allowing users to evaluate very early-stage product ideas and 

prototypes, it enabled the team to access user input relevant for shaping the product, and ensured that 

the product met market demands. Table 5.8 summarises the organisational mechanisms used by the 

FAR team when accessing and transferring user input. 

 
Table 5.8 Organisational Mechanisms Used by FAR Team 

Organisational 

mechanism 

Definition Key interview quote 

Delegated decision-

making 

The mechanism of 

delegating product 

development decisions to 

product development 

team. 

‘And then we go away and put that into what we 

call requirements. So we say this guy said he 

wants to do these ten things, so that’s ten 

requirements. This is what we think he said he 

wanted for each of those things’ (STE, 

Interview, 14 April 2014). 

Interdisciplinary 

product development 

team 

The mechanism of 

setting up a product 

development team with 

employees from 

technical and non-

technical roles. 

‘I guess it’s just working … it’s the software 

specialists working with the engineering 

specialists. And having quite a good relationship 

there. If they have a question about something, 

then they would have a conversation about it’ 

(RAC, Interview, 28 April 2014). 

Collaborating with 

other departments 

The mechanism of 

working closely with 

‘With R&D, in the past we have one product 

where they drive the implementation. And once 
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for product 

development 

other departments for the 

purpose of product 

development. 

the proof of concept was completed, we then 

take ownership of it, and we develop it further 

into a product’ (JAV, Interview, 28 April 2014). 

Repository to 

facilitate access and 

transfer of user input 

The mechanism of 

storing user inputs to 

enable easy access and 

retrieval at a later time. 

‘So what they do is, they call them stories that 

are recorded in the repository. So a story is 

basically what a farmer wants in our products. 

So, the requirements and needs will then be put 

into the repository’ (RAC, Interview, 28 April 

2014). 

Face-to-face 

interaction as a 

means of screening 

and evaluating user 

inputs 

The mechanism of 

physical and verbal 

interactions to screen and 

evaluate user inputs. 

‘For us it’s specific feedback for us to consider.  

First of all [there is] the report about the 

customer feedback. Then if there is a specific 

one then [it] gets prioritised, we will have a 

meeting between our team and other relevant 

departments to discuss how we want to 

implement this feedback.  And we try to fit this 

into our development priorities’ (JAV, Interview, 

28 April 2014). 

Encouraging 

employees to 

involve users in 

innovation process 

The mechanism of 

explicitly encouraging 

employees to listen to 

user needs, and involve 

users in firm’s innovation 

process. 

‘Overall within LI, we have the right ideology 

that our customers are first. So we do make a big 

deal about that’ (JAV, Interview, 28 April 2014). 

 

5.4 Case 2 – GEN Project 

The biological systems business unit consisted of several teams specialising in specific biological 

products. The genetics team was part of the biological systems business unit. Since the start of progeny 

testing and artificial breeding (AB) research and trials in the 1930s, genetics products have been a core 

business for LI. But it was in 1949 that LI started offering commercial AB services in the Waikato and 

Taranaki region. More recently, DNA genetics research in the 2000s increased LI’s capabilities in 

DNA genetics, and the subsequent development enabled LI to offer genetic products to users, and 
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revolutionised the dairy industry with its launch of the DNA-proven semen. DNA-proven semen 

enabled users to choose bulls based on their DNA and performance. The genetics team offered users 

with livestock insemination and complementary products such as heat patches. Heat patches were used 

to detect the prime period for inseminating dairy cows.  

5.4.1 User Involvement in GEN Project
17

 

The genetics team operated in a scientifically driven environment and innovation was focused on 

improving bull semen and providing support products that offered more efficient and effective 

artificial breeding services. The development of genetics products required, on average, a seven-year 

cycle and was costly due to the uncertainty associated with developing genomic technology. Product 

development for core genetics products, such as insemination products, was developed within the 

genetics team, and followed a similar process as LI’s NPD process. Due to the uncertainty surrounding 

genomic technology, this process required more time compared to other products in LI. 

Complementary products that supported the core insemination products were either developed by 

R&D or sourced externally. The heat patches, while branded as LI’s product, were sourced from 

external manufacturer. LI added some enhancements to ensure they were suited to dairy-farming 

conditions in New Zealand, and compatible with existing genetics and LI’s products. The innovation 

process for genetics products is unique from other product lines as it resembles a scientific research 

organisation where core technology was developed in-house, and support products were sourced 

externally. 

The complex and uncertain nature of genetics products meant that ideas for products mostly originated 

from prolonged research and development cycles. However, users were still involved at the 

developmental and commercialisation stages of product development. When the genetics team was 

commercialising the heat patches, limited tests and trials were conducted with users on 100,000 heat 

patches to obtain user input. The objective of the heat patches trial was to obtain input on the features 

of the heat patches, such as the colour and adhesiveness of the patches which were attached on the 

back of dairy cows. The colour impacted the visibility of the patches from closed-circuit cameras 

installed on the ceiling of the shed. Users were also involved in semen trials, and were normally given 

non-pecuniary rewards, such as a feature article in an industry publication. Some users were also given 

free genetics products for their role as testers. The genetics team also frequently interacted with users 

when visiting farms and during the Customer Watch initiative. These interactions provided needs 

information and feedback to the genetics team. Needs information consisted of user preferences on 

desirable genetic characteristics of their herd, which affected the development of insemination 

products. While users might be limited in their ability to provide scientific specifications for 

                                                           
17

 LI’s team leaders (personal communication, February 13, 2014). 
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insemination genetics products at the concept and research stages, they were useful during the 

commercialisation and deployment stages as testers of these products. Having users trial the products 

allowed the genetics team to fine-tune the product before its actual introduction to the market. 

5.4.2 User Inputs from User Involvement 

The more scientifically driven nature of dairy genetics products meant that most users lacked the 

scientific knowledge to provide certain types of input to the team. Nonetheless, the GEN team still 

actively engaged users in the innovation process to obtain relevant user input. The GEN team would 

normally head out to the farms to obtain user feedback on existing genetics products that were 

grounded on the users’ usage experience. This feedback also included information about users’ wants 

and expectations from genetics products. Feedback was given in relation to three main product lines 

within the GEN team: genetics, marketing materials, and heat patches.  

The team could easily comprehend and implement feedback related to users’ perceived expectations 

and performance benchmark for genetics products because of the relatedness of this input to existing 

industry practices. An example given was users’ expectation that a Friesian bull should have white feet; 

bulls with black feet were considered undesirable. The team was able to understand this feedback with 

relative ease, as it is related to breeding standards in the industry. Apart from feedback related to 

genetics product performance, users also provided feedback on marketing materials. These included 

catalogues and publications that provided users with information about the artificial breeding products 

offered by the GEN team. Complementary products such as heat patches also attracted feedback from 

users. The team indicated that users either provided their input on the heat patches directly to the team 

or through the organisation-wide call centre.  

From user involvement in field trials, the GEN team was able to obtain feedback from trial sessions. 

But a key difference of the GEN team’s trial process was the fact that users were not aware that a trial 

was occurring. Even LI’s technicians who provided users with free livestock insemination service 

were unaware of the trial. Although these trials of bull semen were conducted in secrecy, they formed 

the basis for the GEN team’s product development. Users’ feedback from trials in this scenario was a 

indirect input. However, the trials of complementary products such as scratch and heat patches were 

the opposite of the bull semen trials. In the former, the GEN team conducted limited trials of the 

complementary products – around 100,000 units – with selected users. The goal was to obtain 

feedback from users in relation to product features such as colour and adhesiveness of the patches, and 

user preferences. In return, users were allowed to keep the trial patches and would be included in 

marketing publications for exposure purposes.18  

                                                           
18 LI business unit team leaders, including MIW, (personal communication, February 13, 2014).   
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There was no evidence that users made modifications to the GEN team’s products. The scientifically 

driven nature of the GEN team’s products limited users’ ability to make modification because users 

lacked the technical knowledge to perform modifications. MIW offered an explanation for the lack of 

such activity by users.  

Users probably couldn’t give us feedback on the specifics like how we get genetic gain. So they 

couldn’t sort of make suggestions on how to make genomics better, genomic selection better, or how to 

make a breeding scheme better. That’s very specialised and there are not too many users around who 

actually know the scientific and biological knowledge behind how we develop our core artificial 

insemination product (MIW, Interview, 28 April 2014). 

APR concurred and hinted that the lack of technical knowledge hindered users from making changes 

to GEN’s products. 

Because you know you can sometimes get feedback out in the field that, you know, might sound great 

from the marketing side but technically when you bring it back, operationally it might not quite work 

(APR, Interview, 28 April 2014). 

Actively involving users in the GEN team’s innovation processes enabled the team to access 

information about users’ latent dairy farming needs. One example that was given was that users’ input 

suggested more and more users were exploring high-input methods, and expressing their concerns 

about such methods. From a user survey about high-input dairy farming methods, the team believed 

that there will be a future need for stronger udders in dairy cows. The team indicated that this input 

about latent user needs in the high-input dairy farming space could influence what products will be 

developed in the future. Another example of users providing information on latent needs was the call 

for a different crossbreed of animal to meet user goals. Addressing this latent need, the GEN team 

created a new crossbreed of dairy cow, which was the Kiwi Cross. More recently, users have been 

commenting that they wanted a Kiwi Cross with more Friesian genes than Jersey genes in its gene pool. 

The team indicated that this input has been shared within the larger genetics business unit for future 

product development. Table 5.9 summarises the key interview quotes on user input in Case GEN. 
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Table 5.9 Interview Quotes of User Input in Case GEN 

Types of user inputs Key interview quote 

Feedback from using the 

products 

‘So we’ll get out onto user farms and listen to a lot of the issues that 

they would have with the products, as well as what they like and what 

they want, in comparison to what we’re providing them’ (APR, 

Interview, 28 April 2014). 

‘Users will usually give us more feedback on existing products and 

also what bulls they like’ (MIK, Interview, 28 April 2014). 

‘If it’s feedback on how we’re marketing or publicising our products, 

then obviously that can be changed in the next edition if we feel that 

it’s appropriate’ (ARI, Interview, 28 April 2014). 

Users’ usage patterns to 

identify requirements 

‘What we’ll get is either directly from the users or through the staff 

from our call centre. User feedback is generally about whether the heat 

patches stick, how well did it stick, did it rub off well, did it detect heat 

well, were you [the user] happy with them, where they easy to use?  

Mainly about the performance and features about the heat patches’ 

(MIW, Interview, 28 April 2014). 

‘When we have feedback from users about specific traits that they 

want, we can tweak the breeding objective or breeding scheme or 

genomic selection accordingly. So this kind of feedback from users 

doesn’t actually affect the actual science of artificial breeding. It 

provides us with the feedback to understand what is needed by the 

users’ (MIW, Interview, 28 April 2014). 

Feedback from field trials ‘So the key to field trials of bull’s semen is, we don’t actually tell the 

users, to our technicians or anyone really that field trial is actually 

happening. We actually have the ability provisioned in our 

organisation’s cooperative constitution to send out up to 5% trial 

semen’ (MIW, Interview, 28 April 2014). 
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‘We’ll actually test a whole load of them the year prior, and then 

manufacture from that batch of materials for the year after. So our 

entire semen supply of straws is manufactured the year before. So we 

kind of test, approve, manufacture, use; test, approve, you know, year 

in, year out’ (MIW, Interview, 28 April 2014). 

User suggestions and ideas  ‘A user came up with, you know, an idea for something that we should 

do’ (APR, Interview, 28 April 2014). 

‘We [that is, MIK and a user] talk about some of the new ideas that he 

has, and also discuss other new ideas that other users are saying out in 

the field’ (MIK, Interview, 28 April 2014). 

User requirements (that is, 

latent needs) for products 

that require entirely new 

products to be created 

‘One of our competitors from Europe, they bring in overseas semen 

product and promote them as such. Animals bred from the competitor’s 

semen product are able to cope when users are feeding them higher 

input regimes. And so we’ve had a lot of users approaching us and ask 

if our products stack up for that high input segment? Could you be 

providing something different for us?  Users are very concerned about 

the udders of the cows in such high input segment, and wanted the 

udders to last’ (ARI, Interview, 28 April 2014). 

‘Like, for instance, the high input area; initial feedback on this pipeline 

survey that we’re doing is that udders are a real key because they’re 

producing so much milk that they need a really good strong udder’ 

(MIW, Interview, 28 April 2014). 

‘But it has come out from the survey that these users want slightly 

different things than probably the average user because of the drivers 

of those high input type of farms. So that will be quite important 

information for us to get a hold on and how we want to sort of take that 

to the next step of changing our breeding programme, or bringing out a 

new breeding programme. So how strong that message comes through 

will probably dictate what changes there might be in that area’ (MIK, 

Interview, 28 April 2014). 
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5.4.3 Organisational Mechanisms for Accessing and Transferring Inputs 

The GEN team uses several organisational mechanisms that facilitate access and transfer to user inputs. 

The team has a fairly centralised decision-making process, where product development decisions are 

generally made in a collective manner with involvement from other departments. The head of genetics 

business has the final say on product development projects. The team is required to push user inputs 

they have collected up the hierarchy. When convincing the layers of hierarchy of the importance of 

certain user inputs, the message is lost or stopped as long as one of these higher-level decision-makers 

chooses to ignore these inputs. Genetics business meetings are normally used as an avenue for the 

team to share user inputs with key decision-makers. The team consider that the centralised decision-

making process is a key factor inhibiting the team’s ability to work quickly on user feedback from the 

market. The centralised decision-making was frustrating for the GEN team as it was bureaucratic. The 

GEN team suggested that the nature of genetics products results in making every product development 

decision an arduous one because the result of these decisions is visible only in the long-term.  

Interdepartmental collaboration within the genetics business and with those in other business units is a 

key mechanism for the GEN team. Collaborating with other departments has been a key means for 

collecting user inputs. Many of these departments were involved in collecting user inputs first-hand 

from users through interviews. The team frequently joined employees from the sales department at 

farm visits to access and transfer user feedback. This enabled the team to access and transfer user 

inputs that were collected in the field to other departments for product development purposes. At the 

GEN team’s meetings and discussion sessions, the R&D department also participated and offered 

technical input. Here, R&D functioned to verify the plausibility of product ideas and concepts derived 

from user inputs. Interdepartmental collaboration was an important mechanism for the GEN team 

because other departments provided useful feedback and input to the team. This was especially so 

when the team was trying to understand and implement user inputs, and the other departments offered 

technical and non-technical insight that shaped product development discussions. 

Open communication was valued in the GEN team and enabled the team to share the collected user 

inputs freely within the team and across departments. Open communication channels were maintained 

during meetings, where team members frequently shared user inputs, brainstormed, and engaged in 

discussions. Apart from internal meetings, the GEN team had an annual strategic meeting and monthly 

discussion sessions with other departments in the business unit to share user feedback. The team’s 

feedback during such meetings was equally sorted and shared, and action plans drawn up where 

necessary. The team believed that having open communication channels within the team and across 

departments in the genetics business unit when having meetings and discussions was important. Some 

team members indicated that the annual strategy meeting was more of a conference because it enabled 
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knowledge exchanges between the GEN team and other departments in the genetics business. The 

GEN team’s high production survey was a brainchild from one of these annual conferences. It was also 

at such conferences that key decisions regarding new products to meet user needs were made.  

While empirical evidence showed that the GEN team collaborated with other departments for product 

development, there was also evidence that the team and other departments had aligned priorities. First, 

the GEN team often provided support to the sales department when accessing and transferring user 

inputs. The team’s support enabled sales staff to access and transfer user inputs more effectively. Apart 

from the sales department, the GEN team frequently meet with other departments such as the 

veterinary and bull acquisition department to share updates and knowledge about user needs. Although 

they have aligned priorities most of the time, when there were differences in opinions about what 

works for users, a vote was taken and the idea adopted by the majority would be implemented. The 

GEN team believed that when priorities were aligned interdepartmental projects could work well, 

especially when the GEN team and other departments’ representatives could see the potential benefits 

of the project. 

The GEN team was encouraged to seek out user input for genetics products as part of the wider firm 

strategy of engaging users in its innovation processes. The GEN team was motivated to implement this 

strategy in the team’s innovation process by attempting to be more proactive in seeking user inputs, 

and through attending conferences to access user inputs. Furthermore, most of the team’s time was 

spent in the field engaging users in conversation about their needs and feedback on products, whether 

for existing or future market applications. The team believed this user-focused culture was important 

in building the capabilities of employees in LI to access, transfer, and share user input within their own 

team and across departments. These capabilities stemmed not only from the firm’s strategy, but also 

from the belief within the team that users want to be involved in the GEN team’s and LI’s innovation 

processes in general. Table 5.10 summarised the organisational mechanisms applied by GEN team. 

 
Table 5.10 Organisational Mechanisms Used by GEN Team 

Organisational 

mechanism 

Definition Key interview quote 

Centralised decision-

making 

The mechanism of 

centralising 

product 

development 

‘At the moment Genetics works very well; we draw all 

aspects of the business in and everybody has feedback. 

And every week we’re meeting, making sure that 

we’re staying in touch with what’s happening right 
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decisions at 

business unit level. 

across the board for Genetics. And [we] make a 

decision as a group, so the final decision goes to the 

general manager of Genetics business’ (APR, 

Interview, 28 April 2014). 

Collaborating with 

other departments to 

access user input 

The mechanism of 

accessing and 

transferring user 

input residing in 

other departments. 

I think there are about 20 different people from across 

the business who are going to be participating in the 

[user] interviews. And then we’ll all get together to say 

how do we think, where do we think the market is 

going?  Do we think that we need to react? And then 

yeah at that stage we would put a plan in place’ (APR, 

Interview, 28 April 2014). 

Collaborating with 

other departments 

for product 

development 

The mechanism of 

working closely 

with other 

departments for the 

purpose of product 

development. 

‘R&D? Definitely we work with them. So we might 

have a product concept. Depending on what it is, if it 

needs more scientific verification or background then 

we’ll probably go to R&D to crunch some numbers. 

And to come back with some data to check if what the 

farmers want can be achieved. Or can we get some 

advantage from this? Or is this product going to work? 

And they might be able to put something together to 

verify that’ (MIK, Interview, 28 April 2014). 

Open 

communication to 

enable access and 

transfer of user input 

The mechanism of 

communicating 

openly within and 

across departments. 

‘However, when we’re involved in the meetings, the 

strategy meetings once a year or the discussions once a 

month, even though we’re with the bigger group and 

we’re discussing things, our team’s feedback is just as 

valuable as anyone else’s’ (ARI, Interview, 28 April 

2014). 

Aligning priorities 

within the team and 

between the team 

and other 

departments 

The mechanism of 

aligning product 

development 

priorities between 

the team and other 

departments. 

‘We’ll have some of the bull acquisition people. 

We’ve got the veterinary. We’ve got the bull farm 

manager. The people from the lab. People from our 

department. So a very collective group on probably the 

technical side as well as the marketing. We meet to 

make sure that we’re always on the same page and that 
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we’re thinking about how product development is 

going to work for everybody’ (ARI, Interview, 28 

April 2014). 

Encouraging 

employees to 

involve users in 

innovation process 

The mechanism of 

explicitly 

encouraging 

employees to listen 

to user needs, and 

involve users in 

firm’s innovation 

process. 

‘We’re hugely encouraged to listen to farmers and take 

feedback. Regardless of whether we can do something 

about it or not we’re definitely encouraged to listen. 

See what they’re trying to tell us, take that back, and 

try to work it through. We’re encouraged through 

upper management. That is scaled down through the 

team as something that’s really important for the 

company. It’s part of our strategy. It’s part of our 

direction’ (ARI, Interview, 28 April 2014). 

 

5.5 Case 3 –MULTI Project
19

 

The key accounts team in LI serves LI’s thirty largest multi-herd, corporate farm operators across New 

Zealand farming 40,000 dairy cows in total. This team was started after a Customer Watch initiative in 

2007, where multi-herd corporate farmers requested more specialised analyses and reports that 

provided more information than just the cows’ milk production rate. These multi-herd corporate 

farmers were running multiple farms ranging from four to forty-two farms. The data-reporting needs of 

multi-herd corporate farmers differ from single, owner-operator farmers because multi-herd corporate 

farmers require more sophisticated analyses and reports that highlight the efficiency, effectiveness, 

productivity, and profitability of their farms. These detailed analyses and reports provide the basic 

metric for assessing the performance of farm managers employed by corporate farmers to run their 

farms. Therefore, the products of the key accounts team revolved around multi-herd information 

reporting, where the team developed specialised multi-herd dairy information, reports, and statistics 

derived from the dairy industry database. 

5.5.1 User Involvement in MULTI Project 

In developing multi-herd information reporting products, the key accounts team of six members 

followed LI’s NPD process, and worked very closely with the R&D department. The key accounts 

team used to work in a more reactive environment, where the team prepared metrics and reports only 

when requested by corporate farmers. The team obtained data from the dairy herd database and used 

Excel to prepare the reports. However, this created a backlog of requests because it is time-consuming 
                                                           
19 LI’s team leaders (personal communication, February 13, 2014).  
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to pull data from the database and prepare the reports individually to meet every request. Also, because 

of the sheer amount of data and information in the herd database, it was difficult for the team to 

anticipate what might be needed in future requests from corporate farmers. If the team was to develop 

multi-herd reporting products, they needed the expertise of IT professionals to code the software. This 

inefficient and ineffective innovation process prompted the key accounts team leader to seek help from 

the R&D team. A decision was made to have a team of R&D software developers located alongside 

the key accounts team to foster collaboration. This also allowed for faster product development 

turnaround. With the assistance of a dedicated R&D team, the innovation process in key accounts 

engaged in the rapid development of prototypes, where new products at the development stage were 

immediately trialled by users to obtain feedback. Any minor feedback that could be implemented at 

the development stage was incorporated; while other feedback that required major changes resulted in 

the product being sent back to the research stage of the NPD process. Some of the major product 

innovation in multi-herd reporting involved a farm manager ranking metric, and using a herd-asset 

management tool. The metric for ranking farm managers was developed using existing data in the 

dairy database, and was especially useful for multi-herd users, who were then able to assess the 

performance of farm managers and their individual farms. The herd-asset management tool provided 

multi-herd users with a more financial view of their multi-herd farms. It allowed multi-herd users to 

assign values to the herd and managing the herd like assets. 

Given that the accounts team served the thirty largest multi-herd corporate farm operators in LI, the 

team actively engaged these users in their innovation process. When developing multi-herd 

information reporting products, the team engaged users in the innovation process at two main stages of 

the NPD process, namely the concept and development stages. The key accounts team interacted with 

multi-herd users through discussions and observations at the concept stage, for the purpose of 

identifying needs and problems and, at times, to obtain feedback on potential product ideas. These 

needs and problems were then shared and discussed within the team before they were acted on. The 

needs were varied in terms of the level of difficulty and novelty. The herd-management asset tool was 

developed from a novel user-need of assigning asset values to the herd, which was uncommon in dairy 

farming. At the development stage, users were involved in the process of rapidly developing 

prototypes. These users were normally selected based on their past reputation as helpful users who 

actively provided relevant feedback and inputs, and also on users’ needs. A user with a need or 

problem that was closely related to the prototype solution was likely to be selected for the rapid testing 

of the prototype. Apart from multi-herd corporate users, farm managers were also involved in the 

innovation process. Through discussions and observations during farm visits, farm managers often 

provided feedback on multi-herd reporting products. The feedback was important because farm 

managers were also users of some of these multi-herd reporting products. Obtaining feedback from 
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farm-level users enabled the key accounts team to refine the products, or provide enhancements where 

necessary. The balance between the expectations of multi-herd corporate users with the usage 

experience of farm-level users was important in developing multi-herd reporting products. Involving 

two user groups in the innovation process made the development of the multi-herd reporting product 

slightly different from other cases within LI, where normally only one main user group was involved 

in the innovation process. Table 5.11 summarises the type of users involved in multi-herd reporting 

product development and the main purpose for involving these users. 

 
Table 5.11 Type of Users Involved in Multi-herd Information Reporting 

Type of users Main purpose 

Multi-herd corporate users Obtaining need-related and problem-based knowledge for the 

concept stage of NPD. Testing prototypes at the 

developmental stage. 

Farm-level users (staff employed by 

multi-herd corporate users) 

Providing feedback on the usability of the products after the 

deployment stage. Useful for refining existing product and 

future product development. 

 

5.5.2 User Inputs from User Involvement 

The core product of the MULTI team was multi-herd reports and related web-based software that 

provided users with important information about their dairy herd. The team involved users to obtain 

insight on product enhancements to existing products. This led to new reports being created using the 

team’s existing dairy herd data. As MULTI team’s users were more strategic, they provided feedback 

that allowed the MULTI team to understand what their users needed, and to enhance their product 

offerings. The MULTI team commonly trialled their new reporting tools with users. Users provided 

the team with feedback that enabled the team to refine the prototype. A process of rapidly developing 

prototypes was used as a way for the team to involve users and trial prototypes.20 Feedback provided 

by users during this rapid development process was useful in either shaping the prototype or changing 

the prototype altogether. Apart from shaping and improving prototypes, user feedback also provided 

the team with insight into new product ideas relevant to the existing market. The team indicated that at 

times, it was difficult to access and use feedback or ideas obtained from users during trials. This was 

                                                           
20 DAV, LI business unit team leader (personal communication re the process of rapidly developing prototypes, February 
13, 2014). 



 125 

because the ideas provided by users could be ambiguous and incomplete and the team needed to make 

judgement calls on which feedback or ideas should be implemented first. 

There was no evidence of users making modifications to MULTI’s products. The reason for this was 

the nature of multi-herd reporting products, which were heavily software-based. While the users were 

somewhat technical and were able to provide very good ideas for new products, they lacked the 

software programming skills needed to alter the multi-herd reporting products. 

The MULTI team was able to obtain input on users’ latent needs in the form of new product ideas. 

These product ideas were complex and difficult to implement straightaway. Furthermore, these ideas 

were not always suitable yet for the existing market. There were instances where the team accessed 

users’ new product ideas and actually implemented them. This was because the team believed that the 

new product idea was a latent need that would be adopted in the future by the market. In addition, 

these inputs on latent needs were shared with the herd management software business unit to facilitate 

further evaluation and investigation. The herd management software, or MIND, was one of the core 

herd-management products offered by LI. Successful multi-herd reporting products from the MULTI 

team were added to the MIND software for general rollout to all of LI’s users. Table 5.12 summarises 

the key interview quotes on user input in Case MULTI. 

 
Table 5.12 Interview Quotes from User Input in Case MULTI 

Types of user inputs Key interview quote 

Insight for product 

modification derived from 

usage experience 

‘Probably most of the little ideas that users provide are about 

product features, and we have been tweaking some of the reports 

that we’re already giving them’ (LOI, Interview, 13 March 2014). 

‘The multi-herd owner uses our data to manage farm managers. So 

he uses it as a people-management system and that is an entirely 

different way they look at our product. They're not interested in 

individual cows. They are only interested in whether their farm 

managers are doing a good job. They asked us whether we can tell 

them from the data that we have on users’ herds if the farm 

managers are doing a good job’ (DAV, Interview, 13 March 

2014). 
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‘Some of the feedback we get from users is useful to sharpen our 

reporting products. Users told us that what we’re supplying was 

great when they were milking cows, but now that they are at a 

more strategic level and it doesn’t fit what they need. They 

commented that they need overviews that show whether a cow is 

performing well or not, and what do we need to change’ (NEV, 

Interview, 13 March 2014). 

Feedback from field trials ‘We build something as quickly as we can, check that the data’s 

right, then go straight out to the user and we check with the user if 

this is what the user was talking about. So quite often we’ve done 

a prototype. Quite often I’ll actually create a prototype in Excel 

just to get something out that little bit faster. After getting the 

feedback on this initial prototype, we will bring it back. We’ve got 

a very defined scope to further develop the prototype’ (GUI, 

Interview, 13 March 2014). 

‘So if there is a solution that you’ve tried to wrangle and you take 

it down to the users and the users start to provide feedback on it, 

you are able to have a few iterations of these process until a better 

prototype is achieved. So in that way, the feedback from users can 

be a redirection of where you thought you were going with the 

prototype, or it can be a confirmation on the prototype design’ 

(GUI, Interview, 13 March 2014). 

User suggestions and ideas ‘We’ve had one user venturing into farming for the beef industry. 

We showed the user a reporting tool we have that tracks the 

weight of dairy cattle. The user then asked us why can’t we do 

something similar for beef cattle? So we ended up trialling this 

idea and collating the weight of the user’s beef cattle in our 

database for this purpose. We ended up developing a tracking 

system where the user can see if the beef cattle herd is on target or 

off target, and predict where they’re going to be in the future’ ֹ 

(NEV, Interview, 13 March 2014). 
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‘The user came to us – we hadn’t even thought about it – but the 

user asked if we could help. Some of the ideas from this 

development have been incorporated into so many other reports’ 

(NEV, Interview, 13 March 2014). 

‘Sometimes we’ve got to really spend the time to evaluate because 

you come back with a whole heap of ideas from users but can’t 

decide which are the one or two things that really matter, that if we 

can implement, it will be widely relevant to the market’ (NEV, 

Interview, 13 March 2014). 

User requirements (that is, 

latent needs) for products that 

require entirely new products 

to be created 

‘But some of the users have some very good ideas about what they 

would like in terms of new products and things like that’ (LOI, 

Interview, 13 March 2014). 

‘At the moment, we’ve got a user who wants to be able to cull 

cows based on the information of his dairy herd’s rate of calf-

bearing.   That’s his particular need. We worked on his feedback 

because we believed there’d be users in the future who wanted this 

reporting product. This user and his farming group are already 

starting down this path. However, they are still only collecting the 

data generated from the reporting product but they’re not made 

any decisions with this new reporting product’ (NEV, Interview, 

13 March 2014). 

‘The LI herd management software team has a little book that you 

can list feedback and ideas in. That allows them to conduct 

feasibility studies [as to] whether those ideas are relevant to the 

future market. Relevant ideas would be included in the 

development pipeline’ (LOI, Interview, 13 March 2014). 
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5.5.3 Organisational Mechanisms for Accessing and Transferring Inputs 

The MULTI team uses several organisational mechanisms that facilitate access to and transfer of user 

inputs. The rapid development of prototypes was a method that enabled the MULTI team to create 

prototypes of product ideas with minimum turnaround time. The team explained that the objective of 

developing prototypes in this way was to minimise the turnaround time for prototype development, 

which enabled the MULTI team to obtain user evaluation on the prototype earlier in the product 

development cycle. The emphasis of the method was not about building perfect products the first time 

around, rather, it was the iteration and user inputs obtained during these iterations that were important. 

In this case, the rapid development of prototypes was a form of delegated decision-making authority 

given to the MULTI team. The team explained that, although members involved in the rapid 

development of prototypes were part of the MULTI project team, organisationally they were R&D 

employees. They performed the coding tasks while the other marketing members of the MULTI team 

performed the user-facing role of accessing and transferring user input. The key to rapidly developing 

prototypes was the simultaneous actions of the technical and marketing sides of the MULTI team to 

obtain user evaluations and refine the prototype. This iteration cycle was important, and the team was 

able to make product development decisions based on user evaluations of the prototypes. This 

autonomy was important and supported the activities of the team in its rapid development of 

prototypes.  

The MULTI team had a fairly informal but effective communication within the team. Ideas were 

frequently shared among team members to gather feedback and comments. While communication was 

fairly informal, the team still has meetings once a week to discuss about on-going projects, share user 

inputs, and brainstorm ideas to address these inputs. Here, having informal communication and a team 

in an open plan office stimulated and facilitated conversations. In turn, this facilitated transfer of user 

inputs from users back to the team. The constant conversations enabled the team to work on evaluating 

users inputs early on in the transfer process.  

The MULTI team practised open communication with colleagues from other departments across LI 

and this facilitated the transfer and usage of user inputs through collaborative arrangements. 

Furthermore, collaboration occurred between the team and other departments, such as R&D. The 

connection of members involved in the rapid development of prototypes to R&D created ample 

opportunities for formal meetings and informal sessions with the R&D department. The resulting 

knowledge exchanges between the departments showed a promising indication of best-practice transfer. 

The MULTI team elaborated that R&D had been involving users early to evaluate their ideas and 

prototypes, a direct replication of the MULTI team’s practice. The team believed that collaborating 
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with other departments across LI, whether to access and transfer user input, or for product 

development was very rewarding.  

Involving users in the innovation process was a key objective for the MULTI team. The team 

elaborated that the objective was not merely engaging users in the innovation process, but it was an 

underlying motivation for the team to really understand users’ needs and educate users about different 

ways to improve their herd. It was believed that users were still unaware about the different ways one 

could measure and manage their dairy livestock. For the members involved in the rapid development 

of prototypes, the opportunity to interact with users was useful in providing the necessary input for 

developing new solutions. User involvement during the evaluation of ideas and prototypes was very 

relevant. This underlying motivation of the MULTI team to involve users was ingrained in their work 

practices and was non-pecuniary in nature. 

For resources to be allocated for new product development, LI has a business case process. However, 

the MULTI team believed that the business case process was necessary to a certain extent but it could 

be counterproductive when it inhibited the transfer of user input and subsequent actions to address 

relevant user input. This was especially for inputs on latent needs, where the potential benefits were 

difficult to quantify and required commitment of resources first, before any feasibility study could be 

carried out. Table 5.13 summarises the organisational mechanisms applied by the MULTI team. 

 
Table 5.13 Organisational Mechanisms Used by MULTI Team 

Organisational 

mechanism 

Definition Key interview quote 

Delegated decision-

making through the 

rapid development 

of prototypes  

 

The mechanism of 

delegated product 

development 

decisions using the 

rapid development of 

prototypes as a tool 

‘So that’s been quite exciting for me, being privy to 

some of the stuff that they’re doing and it’s just 

somebody’s idea and then next minute its working 

and it’s just amazing. And it keeps a bit of variety in 

the team, within the room, so that’s quite 

interesting’ (LOI, Interview, 13 March 2014). 

Effective 

communication 

within the team 

The mechanism of 

communicating 

effectively within 

department 

‘We just try and have a meeting once a week to 

discuss what we did last week. We had a few 

projects, which sort of put us underground for a wee 

while. We had to do a whole bunch of data 
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wrangling and getting things together, so there 

wasn’t a lot to show. But generally what we try and 

push for is once a week we’ve got a projector in the 

room. So we fly open that projector, everyone gets 

round and share this is what we’ve been doing, this 

is what we’re trying to do, and this is what we’re 

trying to achieve. And other MULTI team members 

can have their input on it and sort of see what’s 

going on’ (GUI, Interview, 13 March 2014). 

Collaborating with 

other departments 

for product 

development 

The mechanism of 

working closely with 

other departments for 

the purpose of 

product development 

‘If it’s a genetics question you incorporate the 

genetics team into it and their input. [You have] 

consultants like JAC, [and] those people with a lot 

of experience in the genetics area.  It’s probably 

more or less a consultation process but it’s about 

working across the business’ (NEV, Interview, 13 

March 2014). 

Business case to 

transfer inputs 

embedded in product 

ideas 

The mechanism of 

using business case to 

transfer user inputs to 

others 

‘We’ve got something right out to business case. So 

it went to the company level. They said yes we 

should put some of these views into our core 

software. So we found a lot of views of herds, ways 

of looking at herds that were really useful and so 

now the company is grappling with how they put 

those into a view for every customer. So how to 

merge that into the whole software’ (DAV, 

Interview, 13 March 2014). 

Encouraging 

employees to 

involve users in 

innovation process 

The mechanism of 

explicitly 

encouraging 

employees to listen to 

user needs, and 

involve users in 

firm’s innovation 

process 

‘Part of our ethos within MULTI is that you 

understand what it’s like at the cow level. I mean 

I'm quite happy to put on a pair of gumboots, go out 

in the paddock and talk with the farmer about the 

cow he likes’ (NEV, Interview, 13 March 2014). 



 131 

5.6 Case 4 – WEIGH Project 

The weighing and electronic identification (EID) was an operating division in TT managing and 

developing animal-weighing scales and EID readers. The innovative animal-weighing scales held over 

50 per cent of the global market share and were a huge part of TT’s revenue. TT’s animal-weighing 

scale was useful for users because it provided information that enabled users to make informed 

decisions about their herd in areas such as animal feed, health status, and herd-size management. With 

the addition of EID readers, the whole system provided a faster, more seamless link of animal weight 

data to other herd data. The case understudy was the WEIGH project, which was the development of a 

new animal-weighing scale and successor to TT’s most renowned model. The new animal-weighing 

scale has since been introduced to the market. 

In 2005, TT launched two innovative products in its electric fence and animal-weighing scale 

categories. For the first time, TT’s electric fence mains energisers had an added remote control 

capability that enabled users to remotely control the energisers. Mains energisers were energisers 

powered by mains – the source of the electricity – and used in permanent electric fence systems. TT 

also launched a revolutionary weighing system that was compatible with its animal-weighing scale 

called the Walk Over Weighing system. Walk Over Weighing consisted of a 2.5 metre platform linked 

to the weighing scale that allowed users to measure the weight of animals without needing the animals 

to stop. The Walk Over Weighing system was revolutionary for TT because it provided almost instant 

readings of an animal’s weight, which was a marked improvement to existing methods of weighing 

animals. 

5.6.1 User Involvement in WEIGH Project 

The weighing and EID division was organised into marketing and operational functions. The product 

management department was tasked with the marketing function while product development focused 

on all product developmental projects, whether incremental or radical, in the weighing and EID 

division. An R&D team headed by a programme manager supported the product development team. 

R&D provided the technical expertise for the weighing and EID division, and knowledge to the 

product development department when developing products. The WEIGH project was a major project 

not just for the weighing and EID division, but also for TT as a whole. The purpose of the project was 

to develop a new animal-weighing scale as an upgrade on TT’s existing products. Given that animal-

weighing scales were a core TT product and also a major revenue contributor, TT group-level 

personnel were involved at the initial stages of the project as along with the group product and 

business development managers. Work on the WEIGH project started in 2011, approximately 12 

months before the actual development of the WEIGH project prototype took place. TT commissioned 

an independent external user report as a precursor for the WEIGH project. Informed by their previous 



 132 

experience in VOC initiatives, the interview questions were developed by TT, and the international 

market research firm provided an avenue for TT to collect qualitative and quantitative information 

from its global user networks. The report provided the WEIGH project team with information about 

TT’s global users’ behaviour when it came to weighing scales. The report allowed TT to understand 

users’ usage behaviour, preferences on features, issues with existing product, and key factors affecting 

purchase decisions.  

We commissioned a piece of market research where we basically got some quantitative input, a measure 

I guess of some of the product requirements. We used the findings not so much to define the product 

explicitly, but to guide us in terms of some general inputs. However it did guide us in terms of it 

clarifying some big questions and that guided us all along the decision-making around the technology 

and materials we could use (BRE, Interview, 10 December 2014). 

The external-user report was useful for the project team as it guided the product conceptualisation 

efforts in the initial idea-scoping and evaluation stage of the innovation process. The WEIGH project 

underwent development and validation from 2012 onwards, leading to its official global launch in mid-

2014. 

The WEIGH project took over two years from development to market launch, and continuously 

engaged users throughout the process. In addition to firm-level initiatives to engage users, such as the 

VOC programme, the project team for the WEIGH project also used several other innovative methods 

during product development. The information collected from VOC was used to informed product 

conceptualisation and development of the WEIGH project. But the wealth of information obtained 

from VOC was overwhelming for the project team and they needed a better way to organise the 

information. Based on the information from VOC, they decided that there were many different groups 

of users in the market. Each animal-weighing scale user group has different usage behaviours and 

objectives. Based on this early conclusion, the project team enlisted help from an external-user, 

interface design contractor and developed personas of different users. These personas were developed 

using the information from VOC. While the project team developed several different personas, they 

ended up choosing the three most important personas for the project: the advanced user, the ordinary 

user, and the low-end user. These three personas were the basis for choosing users to trial earlier 

versions of the WEIGH project. These personas allowed the project team to sample different user 

groups during trials, which provided them with different input either for refining the prototype or for 

future developments. 

The personas were only the first tool used in the WEIGH project to engage users. During the trial 

sessions, which took place at the user’s premises, the project team developed an interface prototype of 
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the WEIGH project using photos of the prototype. Rather than just interviewing and discussing the 

interface, users were shown a photo of the prototype. The ‘photobook’ mimicked the interface of an 

actual prototype, allowing users to visualise the whole process. Interview questions posed to users 

were designed to elicit tacit usage patterns and behaviours. They were also used to gauge the users’ 

understanding of the interface compared to its intended usage pattern. Through sampling users for 

trials based on the developed personas and the use of the photobook, the project team was able to 

obtain a diverse range of inputs from different user groups, and it was also able to observe users’ usage 

behaviour when users were interacting with the photobook. These tools enabled the WEIGH project 

team to engage users in their innovation process. They were also the key to developing a successful 

animal-weighing scale that met user needs. Table 5.14 summarises the tools used by the team when 

developing the WEIGH project. 

 
Table 5.14 How the WEIGH Project Team Engaged Users? 

Method for engaging 

users 

Purpose 

Voice of Customer This provided the team an overall guide to user needs, problems, 

preferences, and product ideas. 

User personas This allowed the team to understand different user groups’ usage 

patterns, to sample trial users according to their level of technological 

ability. It enabled the collection of diverse inputs from different user 

groups. 

Interface photobook This enabled users to provide more accurate and targeted feedback. It 

allowed the team to observe users’ usage behaviour. 

 

5.6.2 User Inputs from User Involvement 

In 2011, the team at WEIGH commissioned a scoping market research study to find out what were the 

needs and wants of users when it came to livestock-weighing scales and EID readers. Part of the 

reason for this market research was to obtain feedback from users. Commissioning an external market 

research firm to conduct this research through interviews and observations ensured objectivity in the 

data collected. While the market research study was important in providing insight on product 

modification and new product ideas, the team indicated that explicit effort to search for such insight 
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must continue even after the products were launched in the market. This allowed the team to obtain 

relevant input and make improvements to existing products. As such, continued effort to obtain inputs 

from users after product launch enabled the team to understand users’ usage pattern, and make changes 

to the product accordingly.  

When developing weighing scale and EID products, the WEIGH team conducted many field trials to 

obtain user input that would help improve the prototype. The team highlighted the importance of using 

various methods to obtain feedback from users from the field trials.  User interviews were frequently 

held by the team to access and transfer feedback from users with respect to a particular product 

prototype. Apart from accessing and transferring such feedback, filtering user feedback was an 

important process and resulted in very obvious comments about the prototype that the team should 

have thought about in the first place. Apart from interviews, the team conducted trials for weighing 

scale prototypes using a catalogue-based document. Here, the various user interfaces and functionality 

were printed on a catalogue, and users used that to provide feedback on the interface, and user-

friendliness of the prototype. This low-fidelity method was useful but at times the team was able to 

observe users’ responses to explicate non-verbal evaluations. Furthermore, the WEIGH team also 

obtained input in the form of new product ideas for the existing market. 

There was no evidence of users making modifications to existing WEIGH products. One probable 

explanation lies in the nature of the weighing scale and EID readers. These products consisted of both 

hardware and software components, and the technology used in the products was too complex for 

users to be able to make any reconfigurations. Statements by BRE and STE about the weighing scale 

products in the WEIGH team offered some indication of the complexity of the products. 

The weighing scale was definitely a complete ground-up development—we did everything, and we 

were also designing the electronics (BRE, Interview, 10 December 2014). 

In a product like our weighing scale, that type of product, its features are mostly provided through 

software (WHI, Interview, 10 December 2014). 

Apart from providing insight into product enhancements and product ideas, the market research also 

enabled the WEIGH team to access users’ requirements about the features of future weighing scales 

and EID reader products. The additional follow-up user interviews that were conducted after the 

market research also provided more input about user’s expectations of new products, which could be 

different from the team’s expectations. It was also through observation that the WEIGH team was able 

to obtain insight on users’ latent needs. Here, observation allowed the team to understand that the 

speed with which the EID readers read the animals’ electronic tags was a hidden need important to 
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users, not the perceived reading distance. Table 5.15 summarises the key interview quotes on user 

input in Case WEIGH. 

 
Table 5.15 Interview Quotes of User Input in Case WEIGH 

Types of user inputs Key interview quote 

Insight for product modification 

derived from usage experience 

‘The insight that we got from user interviews and observations 

enabled us to understand what was happening in the market in a 

setting that was probably a more correct observation. This is 

because when we ask users, they will give us much the same 

answer as our competitors were telling them. And so this study 

allowed us to see the performance of our weighing scale and EID 

products, and exactly what users were doing with their hands, 

and with the animals’ (BRE, Interview, 10 December 2014). 

‘So we would get from observation what a user actually wanted 

to do, what he wanted to achieve. And then we’d be walking 

ourselves through that user case, and thinking, okay where are 

the steps that aren’t obvious or, where are the steps that are 

unnecessary, and trying to eliminate them to end up with the 

simplest most direct explanation possible of how things should 

be used’ (WHI, Interview, 10 December 2014). 

Feedback from using the 

products 

‘But another key area which I think is often overlooked is after 

[the] product launch. So now I’m getting a stream of new feature 

requests, new comments, and new issues’ (WHI, Interview, 10 

December 2014). 

‘So probably the stage we’re in with this project [that is, the 

after-launch phase] we’re gathering product usage feedback from 

sales reps and users and going through that. I guess a checking 

and evaluating process now, so it’s never-ending really for a 

product with software components’ (WHI, Interview, 10 

December 2014). 
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‘Well we had trade-offs to make based on user feedback, and one 

of those comes down to things like touch screen. Users 

commented that the product needed to be robust enough to be 

dropped in a water tank, dropped off a quad bike, and dropped in 

the mud as those were real farming scenarios. And users value 

the robustness and they all had examples of products failing in 

those scenarios. So we need to make design trade-offs to improve 

our product because that was a key input’ (BRE, Interview, 10 

December 2014). 

‘So what we try to do is follow up regularly with users to get his 

feedback on the products, and do it a bit more regularly. Up until 

now we did an okay job but we could have done a better job, 

with a bit more management’ (WHI, Interview, 10 December 

2014). 

‘As an example there are things where you won’t necessarily get 

an opinion from a user, but we have picked up enough 

information from the users of their main use cases’ (CRA, 

Interview, 10 December 2014). 

Feedback from field trials and 

subsequent user interviews 

‘We did some voice of the customer interviews, the same process 

again but now much more directed towards the product we were 

developing. Where we really went into exploring the needs and 

feedback that came out of these interviews’ (BRE, Interview, 10 

December 2014). 

‘I was actually just out yesterday doing interface testing with 

users on how to make the product easier to use, and what features 

are important. So it’s kind of something we do a lot now as part 

of product development’ (WHI, Interview, 10 December 2014). 

‘And being low fidelity it was a little bit clumsy, clunky, and 

awkward, but we learnt a huge amount from the users about what 

they understood on the screen of our weighing scale. What sort 
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of data displays they were comfortable with, what their 

expectations were for how various bits of information were 

related and accessed.  So we really learnt what ‘ease of use’ 

meant to them and what they were trying to achieve’ (WHI, 

Interview, 10 December 2014). 

User suggestions and ideas ‘There were some users who offered comments about whether 

our products are good enough. Some product ideas that were 

provided by users were [for] a product that allowed for quick 

charges so you could charge it at lunchtime and continue using it 

afterwards’ (CRA, Interview, 10 December 2014). 

User requirements (that is, latent 

needs) for products that require 

entirely new products to be 

created 

‘Part of my job is to listen to the market, listen to the users, go 

out different places to obtain ideas and feedback. It’s something 

we should be doing, which then hopefully, leads into specific 

projects being developed for future markets’ (WHI, Interview, 10 

December 2014). 

‘The main part I guess is, all this stuff [that is, listening to users] 

is fine, but it doesn’t give us any answers, it just gives us some 

information’ (WHI, Interview, 10 December 2014). 

‘Doing some of our own interviews with users and really 

understanding what users were looking for, we had some insights 

that steered us in a very different direction to what other products 

were delivering’ (BRE, Interview, 10 December 2014). 

‘It was actually the speed that it reads, and that [issue] wasn’t 

immediately obvious by looking at what the users were doing. 

But it became obvious after a combination of looking at what 

they were doing and being aware of the technology. That actually 

we’re practically touching the animal, the distance is not a factor 

here. It’s how quick it can read the animal, because the animals 

are moving, the hand is moving, the person’s moving, and there’s 

a lot of factors’ (BRE, Interview, 10 December 2014). 
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‘And a real milestone on the business for us in terms of what 

some of these user interactions early in the development phase 

[provided us] and gearing your design towards those things [that 

is, inputs on user requirements]. How they can fundamentally 

change the direction that you take. So it’s been a very successful 

product [that is, the EID reader] for us and we’ve definitely put 

that down to the insights of speed and battery life being far more 

important than other features’ (BRE, Interview, 10 December 

2014). 

‘By observing users we learn how they think and what their 

motivations are. And so we really do learn from them, but not by 

what they say, but by understanding who they are and how they 

think, those hidden [bits of] information about the user’  (WHI, 

Interview, 10 December 2014). 

 

5.6.3 Organisational Mechanisms for Accessing and Transferring Inputs 

When assessing the progress of projects, decision-making was fairly decentralised to the level of the 

business unit. A diverse committee consisting of the business unit management, product managers, and 

programme managers from R&D assessed existing and new projects. This committee has the authority 

to decide whether new projects should be taken up, and if existing projects should be continued. There 

was no active involvement from higher-level employees from outside the business unit. There were 

instances when the committee was required to make product decisions based on the inputs obtained 

from users. Although the team used a committee to evaluate new and ongoing projects, respective 

product managers were tasked with evaluating the user feedback and deciding whether it should be 

pursued further. The team was also given room to experiment with new ideas and inputs that users 

provided. The WEIGH team was allowed to make developmental decisions with user inputs that the 

team felt could be useful for the product when working on projects. The team would also decide which 

user input should be addressed first. The inputs were prioritised and addressed accordingly upon 

discussions with WEIGH team members who were present when low-fidelity field trials were 

conducted on the weighing-machine interface. Furthermore, the team was also responsible for 

managing the product development pipeline for weighing scale and EID products, especially the 

search for new technologies and innovation to be included in new products. 
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The delegated decision-making authority was reflected in the WEIGH team’s product development 

practice, where employees from other functions and disciplines were included in some of the 

development activities. All members of the WEIGH team worked collaboratively to evaluate user 

inputs obtained in the field. The team believed that having interdisciplinary involvement in product 

development was highly beneficial. This added fresh perspective to the team when assessing and 

interpreting user inputs. More importantly, interdisciplinary collaboration allowed the team to access 

TT’s knowledge base, and used it to access and comprehend user inputs. 

Closely related to having interdepartmental involvement was the mechanism of open communication 

within the WEIGH team and between the team and employees from other departments such as sales 

and marketing. Knowledge was shared freely within the firm in general, with the WEIGH team 

product managers filtering user inputs before transferring and sharing them within the firm. Having 

user-facing role, sales representatives from the product management department were a good source 

for feedback on existing products because they were likely to have obtained feedback from users in the 

field. The team worked with other departments to translate user inputs into ‘user needs analysis.’ This 

document was used during product development discussions, and allowed the team to think about and 

discuss products from the user’s perspective. The team believed having open communication within 

the firm itself was useful as the WEIGH team was able to access knowledge about user’s latent needs 

residing in other departments. While open communication was important and generally practised in the 

team and at the firm level, there were still cases where miscommunication caused the team to miss out 

on certain important user input about the products. 

The WEIGH team put in extra effort to ensure priorities were aligned within the team and with other 

departments. Prioritising which user inputs to access and transfer was an important exercise because 

the priorities were conditioned on the WEIGH team and other departments having aligned priorities. 

While having aligned priorities across the business unit helped, the WEIGH team was still finding it 

difficult to balance between times spent working on the project, time spent collecting user input, and 

translating those inputs. The amount of time spent on collecting user input was beyond their intended 

job descriptions and more explicit effort was needed to align the WEIGH team members to being user-

focused. 

One of the mechanisms that influenced and facilitated the access and transfer of user input was user 

profiling. The WEIGH team profiled users based on their usage pattern and these profiles were used in 

product development. User profiles were created based on existing user groups, and user inputs that 

were obtained through user interviews were also used to profile users. The themes that emerged from 

the interviews increased the team’s understanding of user needs and also complemented the other 
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profiling efforts, as user inputs were traceable. The user profiles allowed the WEIGH team to improve 

existing products and develop new ones based on the targeted user segments. Profiling users also 

enabled the team to better access, transfer, and share user inputs with one another and across 

departments. Profiles enabled the team to identify advanced users for field trials, understand the target 

market better, and make better product-development decisions. Having a mechanism of profiling users 

in the WEIGH team allowed the team to better access and translates user inputs into knowledge that 

the team was able to comprehend and use when developing products. 

Empirical evidence showed that the WEIGH team was actively involving users in its innovation 

process. The main objective for this systematic practice of exposing team members to users was to 

build team members’ empathy for users. Exposing team members from R&D to a user’s usage 

environment enabled R&D team members to think differently, in this case, from the user’s perspective 

when designing products. It also required an amount of relearning from the R&D team members. 

Table 5.16 summarises the organisational mechanisms employed by WEIGH team. 

 
Table 5.16 Organisational Mechanisms Used by WEIGH Team 

Organisational 

mechanism 

Definition Key interview quote 

Delegated decision-

making  

The mechanism of 

delegating product-

development 

decisions to product 

development team 

‘And we have an ideas channel where they could 

feed those in. And generally it’s the product 

managers who are responsible for doing various 

layers of business case analysis to see, you know, is 

this is worth spending a little bit of time on to 

assess. And then is this worth developing a technical 

feasibility study; and then is this worth doing some 

full-on discovery of the risks that might be involved 

in it’ (CRA, Interview, 10 December 2014). 

Open 

communication to 

enable access and 

transfer of user input 

The mechanism of 

communicating 

openly within and 

across departments 

‘If we want to create products in spaces we don’t 

know as well, how are we going to even know what 

products we want and all that stuff? So I think 

because there’s a reasonable amount of people in the 

organisation that understands our users well, when 

you talk to these people, you've got a better chance 
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of coming up with some of those interesting 

products that makes money for the company in the 

long-term’ (CRA, Interview, 10 December 2014). 

Collaborating with 

other departments 

for product 

development 

The mechanism of 

working closely with 

other departments for 

the purpose of 

product development 

‘So cross-functional involvement: the production, 

marketing, sales, R&D, software, and the hardware 

guys, they’ve got to be key members in the 

development process. We won’t take the insights 

from a marketing level and put it into R&D and say 

give me this. If they’re not involved you don’t get 

things done’ (BRE, Interview, 10 December 2014). 

User profiling to 

reinforce customer-

focused orientation 

The mechanism of 

profiling users to 

reinforce customer-

oriented decisions 

‘It’s a method that’s fairly standard … it was when 

we came to user-interface design that we fleshed 

this [that is, user profiles] out a bit more and really 

started to use it. But it’s a good mechanism anyway 

for just making sure that the design decisions you 

make are actually targeted towards a carefully 

segmented market and not a hypothetical market. 

We did that not just to drive the interface, but also 

features, and we had conversations around the 

features and the main user-story’ (WHI, Interview, 

10 December 2014). 

Aligning priorities 

within the team and 

between the team 

and other 

departments 

The mechanism of 

aligning product 

development 

priorities within the 

team and between the 

team and other 

departments 

‘I was thinking of the SRS stick [that is, the EID 

reader] here. We moved it from an idea to a 

marketable product fairly quickly, because that’s 

what the situation demanded. And it was done more 

or less with aligned agreement on priority as well. 

Once it was given its priority it was followed 

through by the rest of the business unit’ (CRA, 

Interview, 10 December 2014). 

Encouraging 

employees to 

involve users in the 

The mechanism of 

explicitly 

encouraging 

‘I think there’s another layer in here too which 

wasn’t done deliberately in that project, but it’s like 

we’re doing it a bit more deliberately now, which is 
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innovation process employees to listen to 

user needs, and 

involve users in the 

firm’s innovation 

process 

exposure to the user. So it’s a deliberate effort now, 

and that is the desire to get everyone out, and the 

team out on the farm at least once in a while. And I 

think it kind of overcomes it [that is, the disconnect 

between user requirements and developers’ 

intentions] a bit because it means everyone has 

some exposure, and that means quite a few people. 

But I think that is another layer in why we involve 

users that’s really important’ (CRA, Interview, 10 

December 2014). 

 

5.7 Case 5 – KEA Project 

In the mining industry, the ground engagement tool (GET) on buckets consists of the lip system and 

bucket teeth. GET are subjected to major wear and tear from digging in hard rock. Bucket teeth are 

consumables and often need replacing. New bucket teeth were commonly welded onto the bucket, 

causing lost production for the machine (BRW, 2014). GET formed the bulk of KA’s range of 

innovative products, and was used in excavating, mining, and construction industries. The case 

understudy was the development of new GET for application in the mining industry. The GET has 

since been introduced to the market. 

5.7.1 User Involvement in KEA Project 

The excavating and mining division managed the GET, wear liners, and associated products used for 

open and underground mining. Corporate R&D supported this division and employed a wide range of 

engineers to support R&D activities. With their technical knowledge and expertise in steel castings and 

the use of CAD modelling, R&D was tasked with developing GET products for the excavating and 

mining division. Development of GET followed the product innovation process. R&D field engineers 

were tasked with visiting mines for two purposes: (a) to understand user needs and problems; and (b) 

to conduct field trials and collect data. After obtaining information about user needs, field engineers 

relayed this information to R&D. Design engineers then set out to brainstorm product ideas based on 

the information from field engineers and also to experiment. The benchmarking of the product idea 

was conducted by comparing data from existing GET and competitors’ products.  

Most of the conceptualisation of the GET ideas was conducted within R&D. But patternmakers and 

product management staff were also involved in certain GET development projects, especially when 

the KA’s patternmakers were required to produce a scaled-down model. Product management staff and 
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the patternmakers worked together to ensure the technical parameters of the CAD-created model were 

within feasible producible range. This eliminated the time required for product management staff to 

change the CAD model when irregular technical parameters inhibited the patternmakers from 

producing a scaled-model. The implementation of additive manufacturing technology improved the 

GET development processes, as R&D was now able to produce a complex scaled-model in a much 

shorter time frame. Furthermore, the ease of printing scaled-models from 3D printers meant that 

design engineers spent less time waiting for the models to be produced, speeding up the overall GET 

development cycle. After prototypes were produced, KA trialled them at users’ mine sites to collect 

actual performance data or at the manufacturing plants of equipment producers. Users also offered 

feedback after product launch, and this information was passed on to R&D, enabling continuous 

learning from the whole product innovation process. 

When users were involved in the field research and validation stages of the GET innovation process, 

R&D was able to access and transfer user inputs from two types of users. The first type of user could 

be considered intermediate users, as they were manufacturers of excavator trucks and buckets such as 

Caterpillar and Hitachi. The second type of user was the end-users of GET, such as mine sites. 

Specifically, the end-users of KA’s GET were the staff of the many open and underground Australian 

and international mine sites. These end-users used the excavators and also changed the GET when it 

passed the intended usage period or when the GET broke down. Both intermediate and end-users 

provided R&D with different input. Intermediate user offered R&D technical input that related to the 

specifications of GET. The discussions were more technical and specifically targeted at certain 

technical features of the GET. End-users on the other hand, provided more end-user market knowledge 

such as usage patterns and problems that arose when using KA’s GET. While the technical input from 

intermediate users contained market-relevant knowledge, it was more targeted and technical when 

compared to end-user’s input. Combining the input from these two user groups enabled R&D to 

develop a GET that met stringent technical standards and end-user requirements. Table 5.17 

summarises the user groups that were involved in the development of GET. 

 
Table 5.17 User Groups Involved in GET Development 

Type of user Description Example 

Intermediate 

user 

Provided more technical input that was related to specific 

features of GET 

Excavator producers 

such as Caterpillar, 

Hitachi 
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End-user Provided information about usage experience, patterns, 

and problems 

Staff and contractors of 

mining sites 

 

5.7.2 User Inputs from User Involvement 

Users provided the KEA team with feedback derived from using KEA products. Such feedback was 

grounded on users’ experience with the product. The team indicated that applications of GET products 

at different mines resulted in different feedback from users. For instance, end-users in coal mines were 

happy with the longevity of the product and offered positive feedback on the product. But the end-

users in the iron ore mine provided opposite feedback. The varying conditions of the mine sites 

resulted in different feedback from users. Regardless of the feedback, the KEA team was constantly 

investigating ways to improve existing products. At times, users would also inform the team if they 

expected modifications to the products based on their feedback. 

Field trials were an important part of KEA team’s innovation process. The team normally sent field 

trial requests to mine sites, enabling the team to access and transfer users’ insight and feedback on 

mine site application. This was to trial the product to assess its performance in real-life applications. 

Feedback collected at end-user mine sites would normally be shared with intermediate users if needed. 

Field trials were also conducted by the intermediate users, and would result in additional changes to 

the prototype. When there was product failure during trial, the team would head to the user’s premises 

to take primary field trial information. The data and observations would be implemented into 

improving prototypes. Through 3-dimensional (3D) printing technology, users were also involved in 

early product concept testing. This allowed the team to obtain evaluation on product concepts at an 

earlier stage in the innovation process. Furthermore, inputs also took the form of product ideas, with 

some users obtaining their product ideas from competitors’ products. There were instances where 

product ideas were presented in the form of technical drawings, but these cases were uncommon. 

These drawings were definitely useful for the team but were not final product designs. Before the 

user’s product idea could be realised, the team still needed to work on the ideas to create actual 

product design schemes and prototype. 

There was no evidence of input derived from user-created modifications to KEA’s products by 

intermediate user or end-user. The team explained that the complexity of the GET could be limiting 

any modifications that users were able to make. Users would normally suggest modifications to the 

team, but could not make those modifications themselves.  
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They’ll suggest modifications, but not make the modifications themselves. I mean, generally the nature 

of the steels we use don’t allow for too much modification. Because they’re quite hard removing any 

material is quite difficult. And adding in new material can be detrimental to the integrity and structure 

of the part itself (LUK, Interview, 12 September 2014). 

The KEA team was very proactive when it came to meeting user requests for new products or to 

improve existing ones. Through input on product performance, the team realised users were having 

issues removing bucket teeth from the excavators. The team then created a removal tool for that, but 

the removal tool has yet to be commercialised. The team explained that input on latent needs could 

come from the least expected sources, and the ambiguous and incomplete knowledge components 

were a challenge for product development. When users shared feedback on other competitors’ 

products with the team, the team believed that users were actually sharing input on latent needs. This 

was in the form of learning experiences that could be applied in future product development. Table 

5.18 summarises the key interview quotes on user input in Case KEA. 

 
Table 5.18 Interview Quotes of User Input in Case KEA 

Types of user inputs Key interview quote 

Feedback from using the 

products 

‘It’s a plate for a jaw crusher, what we call a jaw-crusher plate. The 

end-user has to change it so often. So the current one takes a lot of 

changeover time and the end-user wants a new solution where the 

changeover is quicker’ (MAR, Interview, 12 September 2014). 

‘In the field we had an issue where end-users couldn’t remove it [that 

is, the bucket tooth]. And they were complaining. They were going, 

oh, it’s really hard to remove. They couldn’t use [a] crowbar or any 

other equipment. So we thought we’d do something and created a 

removal tool. So we’re not sure if we have a market for that. But we 

have a solution. Just want to be proactive’ (SID, Interview, 12 

September 2014). 

‘So when you go back to coal mines, the end-users say oh, they’re 

extremely happy with the product because of the longevity of the 

product and it’s really performing well’ (CHA, Interview, 12 

September 2014). 
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‘When I go to the iron ore mine site, the operator, he said it’s [that is, 

the GET] wearing very quickly. And he was not surprised because all 

of the GET do the same. Back in KA, we know it is due to the 

application’ (CHA, Interview, 12 September 2014). 

‘And [with] that sort of feedback, we come back and communicate 

with the design team here. And possibly even try to look into it and 

do continuous improvement on the product’ (CHA, Interview, 12 

September 2014). 

‘But usually if there’s any modification that the users want, they’ll 

give us some feedback on that and we can look into the feedback’ 

(LUK, Interview, 12 September 2014). 

Feedback from field trials ‘So in that case I’ll get involved, from getting the products out of the 

foundry and doing some actual field trials. And get all the data and 

feedback from the users. And come back to the design team and just 

explain to them how the product went in the field’ (CHA, Interview, 

12 September 2014). 

‘We inform our end-users at mines such as Rio Tinto or BHP. We 

only tell them we have a whole new product we want to try. 

Sometimes they’ll accept our request. So they conduct the field trials 

and we get the feedback’ (SID, Interview, 12 September 2014). 

‘To gain insight particularly with field trials. And also just a general 

feeling of how things are going on at mine sites’ (LUK, Interview, 12 

September 2014). 

‘When we design something we do the product concept. And we 

check from the field whether the design is okay. So I did some gauge 

based on my design, and I sent it for field trial through our field 

representative. He got all the measurements and he talked to the user. 

And he gave me the feedback that the user was happy with what I had 

done’ (MAR, Interview, 12 September 2014). 
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‘The intermediate users start conducting field testing. And then they 

say, maybe the strength is good but the bucket tooth wears out really 

quickly. They enquired if we can do something about that’ (SID, 

Interview, 12 September 2014). 

‘So users provide access to field trial information. They would 

normally observe and take photos where necessary. And when there 

are cases of product failure, the KEA team member heading the 

project will visit the user’s site to take photos, measurements, and 

collect any useful data’  (MAR, Interview, 12 September 2014). 

Feedback leading to 

changes in product design 

‘It’s been out for field trial. There were some issues with it. So we 

changed the design not so long ago. And the user is quite happy with 

the new design’ (LUK, Interview, 12 September 2014). 

‘It was a prototype part. We had multiple parts fitting together, so just 

getting the tolerance and clearance tight enough and consistent 

enough between the parts that were probably the main issue. So now 

we’ve looked at something that’s a bit more robust in design. And it’s 

a bit more forgiving. We’re aiming for higher tolerances during 

manufacturing as well’ (LUK, Interview, 12 September 2014). 

User suggestions and ideas ‘Sometimes the client has his own ideas and concepts, like what he 

wants, in writing or drawings’ (MAR, Interview, 12 September 

2014). 

‘When customers face problems, they will come to us for solutions. 

For example, if there are no product in the market that solves that 

problem, the customers will come to us, provide us the problem, and 

also some ideas how to solve it’ (MAR, Interview, 12 September 

2014). 

‘The user gave us other products and requested we create a similar 

product’ (SID, Interview, 12 September 2014). 

‘Usually only if the customer has a technical background or technical 
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competency, then yes. Especially in the mine sites, like foremen 

operating heavy machinery, they usually have their own ideas. They 

also give us lots of inputs, like this is how he wants it and sometimes 

they provide drawings’ (MAR, Interview, 12 September 2014). 

‘The drawings are useful for passing the customer’s ideas to us, but it 

is not the final design of the product. There are other inputs and 

aspects to a product that are not seen by the customer. But these 

drawings definitely help a lot’ (MAR, Interview, 12 September 

2014). 

User requirements (that is, 

latent needs) for products 

that require entirely new 

products to be created 

‘I would say the most difficult part is obtaining all the information, 

particularly about user needs. And this includes end-user needs also. 

Sometimes we can only design based on the information we’ve got. 

And sometimes we’ve just got to bite the bullet and go ahead with 

what we’ve got’ (LUK, Interview, 12 September 2014). 

‘Sometimes we get feedback from the users regarding other 

competitor’s products. They share with us why that product failed. 

And we keep those comments in mind. So this allows us to learn 

from competitor’s mistakes’ (SID, Interview, 12 September 2014). 

 

5.7.3 Organisational Mechanisms for Accessing and Transferring Inputs 

When developing products, the KEA team was given the authority to make research and development 

choices based on the inputs they obtained from users. When improvements were needed, the KEA 

team was allowed to liaise directly with other departments, to make judgements about the user issue, 

and to distribute the follow-up tasks accordingly. An information system database was used to log in 

user input before assigning it to relevant departments for follow-up. The KEA team was also allowed 

to act freely on the user inputs they obtained. The removing tool was an example of where the team 

was given free rein in product development. Here, feedback from users and observations by the team 

indicated a difficulty in replacing worn out GET, and users had resorted to all kinds of methods to 

remove the GET from the excavator buckets. User inputs were usually shared within the KEA team 

especially during monthly meetings. But meetings were not the only way for the team to share user 

inputs. Outside these monthly meetings, the team communicated as and when required, or when users 

raised an issue with products. When the issue was urgent, the team would discuss it straight away 
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rather than wait for the monthly meeting. The team’s field engineer would assess the issue at the user’s 

mine before communicating with the team. 

The KEA team needed to work collaboratively with other departments when developing products, 

such as the pattern-making department. The KEA team would normally provide the pattern-making 

department with gauges for their product designs. There were also instances where the pattern-making 

department and the team had difficulty translating the design into a mould for casting due to reasons 

such as miscalculations. The KEA team also worked closely with the sales department to prepare 

business cases. Business cases were used at the initial stages of product development to define the 

product, user requirements, and product costs. Frequently, the sales department collected user input 

based on specific questions provided by the team. This facilitated access and transfer of relevant user 

input for product development, as the sales department visited mine sites more frequently than the 

team. Furthermore, through monthly interdepartmental meetings, product development priorities were 

assigned and resources allocated. During these meetings the KEA team was also able to obtain inputs 

from trials that had been collected by field staff. 

Other departments also acted as conduits for accessing and transferring user inputs. For instance, the 

sales department acted as a conduit for accessing user input about product failures in the field. Input 

obtained through the sales department also included those relating to user requirements. Sales 

employees in the field helped the KEA team refine product prototypes when they transferred user 

inputs from field trials, normally through informal feedback and formal reports. Although the KEA 

team screened most of the product designs internally, there were times when colleagues from other 

departments were involved in evaluating the product designs. The feedback from colleagues in other 

departments helped reduce the market uncertainty of the design.  

Making a business case was a means of transferring user inputs, and sharing the inputs internally 

within the firm. Product development began with the team identifying which user issue to address, and 

then communicating with the sales department to facilitate the preparation of a business case. A 

business case was equivalent to a feasibility study that was prepared by the sales department. The team 

was required to provide reasoning supporting a business case to other departments and management, 

mainly on why particular feedback on product performance was worth addressing. After the KEA team 

obtained user input, the input was translated and transferred into a case issue manager system. Photos 

were also added where available. This facilitated the transfer of user input to other members of the 

KEA team, and allowed them to access user input that was obtained by field engineers in the field. 

Table 5.19 summarises the organisational mechanisms employed by WEIGH team. 
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Table 5.19 Organisational Mechanisms Used by KEA Team 

Organisational 

mechanism 

Definition Key interview quote 

Delegated decision-

making  

The mechanism of 

delegating product 

development 

decisions to 

product 

development team 

‘Once it [that is, the product design] is done we decide 

on tooling, the tooling costs and how to go about the 

tooling. After the tooling process, we then go about 

making our prototype castings. Then we send them to 

the field and get it field trialled. If everybody’s happy 

and if it is good, then off to production. So if there are 

any changes, we do the changes to the prototype and 

do another trial’ (MAR, Interview, 12 September 

2014). 

Effective 

communication 

within the team  

The mechanism of 

communicating 

effectively within 

department 

‘[In] our department, we have a monthly meeting 

every Friday. And we discuss all product development 

matters and user feedback. And then we assign follow-

up tasks accordingly among ourselves’ (SID, 

Interview, 12 September 2014). 

Collaborating with 

other departments 

for product 

development 

The mechanism of 

working closely 

with other 

departments for the 

purpose of product 

development 

‘One of the very next steps from when the CAD 

designer finishes the designing process is for a pattern 

to be made. So there’s a lot of collaboration done 

between our department and the pattern-making 

department. Even right from the initial start of the 

project, because pattern-making can be a restriction as 

far as the manufacturability of a part. So that needs to 

be considered right from the initiation of the project. 

And certainly with the foundry itself, anything to help 

streamline the manufacturing process helps keep costs 

down’ (LUK, Interview, 12 September 2014). 

Business case to 

transfer inputs 

embedded in product 

The mechanism of 

using a business 

case to transfer 

‘Usually there’s an informal inquiry. So we do the 

feasibility study and correspond with the client, 

usually through [a] sales representative. We get all the 
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ideas user inputs to 

others 

information and give our feedback and what we can 

do, if we can do it. Then, we try to provide a solution 

or a concept. And then the representative has to 

prepare a business case to prove its commercial 

viability’ (MAR, Interview, 12 September 2014). 

Access user inputs 

through internal 

conduits 

The mechanism of 

accessing user 

inputs through the 

use of internal 

conduits 

‘The representative obtaining the feedback will brief 

us about it, and usually encourage us to talk directly 

with the users. Apart from reading the business cases 

and drawings, I also talk to the sales representative, to 

iron out any further requirements. And the 

representative will talk to the users if more information 

is needed’ (MAR, Interview, 12 September 2014). 

 

5.8 Summary of Chapter 

This chapter presented the background of three firms and their innovation processes, focusing on user 

involvement in these processes. From these firms, five case narratives are presented, organised around 

the themes of user involvement, inputs from such involvement, and organisational mechanisms that 

facilitated access and transfer of these inputs. Table 5.20 summarises the projects or products for each 

of these cases.  

 
Table 5.20 Cases and Their Projects 

Case Project 

FAR Farm automation is the system used by dairy farmers. It is used primarily for, but not 

limited to, milking or weighing livestock. Farm automation systems includes both 

software and hardware components 

GEN The dairy genetics project that the team works on produces mainly artificial insemination 

products. 

MULTI Multi-herd reporting is targeted at large dairy farm owners operating multiple farms 

across New Zealand. Multi-herd reports are mostly in Microsoft Excel format or software. 
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WEIGH The weighing scale and electronic identification (EID) reader are not only targeted at 

dairy farmers, but also other livestock farmers. The main feature of both the weighing 

scale and EID reader are their fast reading and processing speed. The products consist of 

both hardware and software components 

KEA Ground engagement tool (GET) is a system of tools attached to the bucket of mining 

excavators and assists in the digging process. Steel is used as the material for the GET and 

designs are can be customised according to bucket type and different mining 

environments. 

 

First, findings showed that across all cases, project teams started product development with an idea-

generation stage. The purpose of this stage was to brainstorm new product ideas for development, 

whether incremental changes to existing products or radical new products. Ideas originated from both 

internal and external sources. It was also common for project teams to utilise existing information 

about user needs to generate product ideas. After the idea generation stage, product ideas went through 

research and development stages where prototypes were developed. Common practice across all five 

cases was to have the prototypes trialled by users to obtain feedback and make evaluations that 

facilitated adjustments to the final product or major changes that sent the prototype back to the 

drawing board. 

Second, teams in all five cases actively involved users in their innovation processes to access and 

transfer various user inputs. However, they faced obstacles when attempting to distil user inputs into 

actionable goals. The sheer amount of information from users could be overwhelming for project 

teams, and it was also time-consuming to organise all the information. For instance, the WEIGH team 

obtained a wealth of user inputs from TT’s VOC programme, but had to engage an external consultant 

to segregate the inputs into personas that were used in developing the WEIGH product. Similarly, field 

engineers filtered user inputs at mine sites through observation and discussions with users before 

transferring these inputs to the KEA team for necessary action.  

Third, organisational mechanisms that supported user involvement were applied to facilitate access 

and transfer of user inputs. Teams commonly applied an open and clear communication mechanism 

within and across departments across all five cases. Having a good communication mechanism 

allowed the teams to access inputs obtained by other departments, transfer these inputs within and 

between departments, and collaborate for product development. In addition, when it came to product 
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development, it was equally important for the product business units and R&D to have their priorities 

aligned. Lack of communication and agreement on product development objectives between the 

technically oriented R&D and the market-oriented product business units contributed to misaligned 

priorities. R&D was in many instances focused on harnessing the latest and most suitable technology 

as product ideas while product business units were attempting to develop products derived from user 

inputs to meet market needs. Cases with interdisciplinary team members were more open to the 

product development process and aligned development objectives. The next chapter discusses the 

analysis of these findings in relation to the literature and the research model, and establishes the 

linkage for answering the research question of this study. 
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Chapter 6 – Analysing the Findings 

6.1 Introduction 

The purpose of this chapter is to analyse the evidence to answer the research question. Within the 

context of user innovation, the aim of this study is to provide insight on the interactions between user 

inputs and organisational mechanisms that enable firms to create product innovation through user 

involvement. Data analyses are geared toward achieving the aim of this study by answering the 

research question: 

How do the characteristics of user inputs affect a firm’s use of organisational mechanisms for 

product innovation? 

An overview of the data structure process is illustrated in Figure 6.1. From the process of coding the 

interview data as described in Section 4.4.3 and illustrated in Figure 4.3, a data structure table with 24 

first-order categories has been developed. These first-order categories are associated with eight 

second-order concepts (four user input concepts and four organisational mechanisms concepts). The 

first-order categories are coded based on the research question and in-vivo codes. In-vivo codes are 

codes identified from the empirical evidence (Miles et al., 2014). An example of an in-vivo code is C1 

(refer to Figure 6.1). User innovation literature suggests that users create prototypes to solve their 

unmet needs (Ooi & Husted, 2016). However, no such example was found in the empirical evidence. 

Instead, evidence shows that users use a product (i.e. drafting gate) differently, deviating from its 

normal intended use. Code C1 represents this pattern observed in the evidence that differs from 

literature. These initial codes are then grouped and aggregated to second-order concepts and as third-

order constructs derived from the conceptual model. 

Before answering the research question, it is necessary to first identify from the analysis, the types of 

user inputs and organisational mechanisms that are applied across all cases. As such, this analysis 

chapter consists of three main parts and starts with identifying the user inputs and organisational 

mechanisms. First, Section 6.2 identifies the user inputs that the project teams transferred during user 

involvement. The user inputs from the descriptions of the separate cases are built into the user-input 

typology as laid out in the conceptual model. Second, Section 6.3 discusses the organisational 

mechanisms that are used to transfer different user inputs. Third, Section 6.4 answers the research 

question and discusses the analyses with regards to the characteristics of user inputs in affecting the 

use of these mechanisms to create product innovations.  
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Figure 6.1. Data structure 
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6.2 User Inputs from User Involvement 

This section discusses the user inputs that are accessed and transferred by project teams across the 

cases. Specifically, the analysis is grounded in the user-input typology and identifies the types of user 

inputs. Identifying these user inputs is the first step towards answering the research question. The user 

innovation literature suggests that users’ involvement in a firm’s innovation process leads to 

modification of existing products, and creation of new products (Hienerth et al., 2013; Magnusson, 

2009; von Hippel et al., 1999). User involvement enables the firm to access and transfer various user 

inputs to support product innovation (Bogers et al., 2010).  

From the theoretical framework, user involvement is conceptualised as a knowledge-transfer process 

where a firm accesses and transfers various user inputs. Empirically, user involvement is observed 

through projects within these firms. These projects form the cases of this study. Importantly, user 

involvement results in the creation of different inputs. These different user inputs are grouped based on 

the user-input typology of Add-ons, Critiques, Homemade and White Spaces. Table 6.1 shows the 

aggregation of first-order categories (that is, categories representing inputs) derived empirically and 

from the user innovation literature into the second-order concepts (that is, user-input typology).  

 
Table 6.1 User Input Concepts, Categories, and Data 

Second-order concepts 

and First-Order categories 

Representative data 

1. Add-ons  

A1. Feedback that 

enabled the team to 

sort out issues of 

existing products 

Interview quotes (JAV, Interview, 28 April 2014; RAC, Interview, 28 

April 2014) in Table 5.7. 

A2. Users provide 

cosmetic feedback-

reinforcing existing 

ideas about product 

modification needs 

Interview quotes (JAV, Interview, 28 April 2014; RAC, Interview, 28 

April 2014) in Table 5.7. 
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A3. Insight for 

product modification 

derived from usage 

experience 

Interview quotes (LOI, Interview, 13 March 2014; NEV, Interview, 

13 March 2014) in Table 5.12; and (BRE, Interview, 10 December 

2014) in Table 5.15. 

A4. Users’ usage 

patterns to identify 

requirements 

‘What we’ll get is either directly from the users or through the staff at 

our call centre. User feedback is generally about whether the heat 

patches stick, how well did it stick, did it rub off well, did it detect 

heat well, were you [the user] happy with them, where they easy to 

use?  Mainly about the performance and features about the heat 

patches’ (MIW, Interview, 28 April 2014). 

A5. Feedback from 

using the products 

Interview quotes (STE, Interview, 14 April 2014) in Table 5.7; (MIK, 

Interview, 28 April 2014) in Table 5.9; (CRA, Interview, 10 

December 2014) in Table 5.15; and (MAR, Interview, 12 September 

2014) in Table 5.18. 

2. Critiques  

B1. Feedback from 

field trials, including 

early product 

development 

interactions with 

user groups, and 

post-trial user 

interviews 

‘So the key to field trials of bull’s semen is, we don’t actually tell the 

users, our technicians or anyone really that field trial is actually 

happening. We actually have the ability provisioned in our 

organisation’s cooperative constitution to send out up to 5% trial 

semen’ (MIW, Interview, 28 April 2014). 

Interview quotes (PET, Interview, 14 April 2014; JAV, Interview, 28 

April 2014) in Table 5.7; (GUI, Interview, 13 March 2014) in Table 

5.12; (BRE, Interview, 10 December 2014; WHI, Interview, 10 

December 2014) in Table 5.15; and (CHA, Interview, 12 September 

2014) in Table 5.18. 

B2. User suggestions 

and new product 

ideas  

Interview quotes (RAC, Interview, 28 April 2014) in Table 5.7; 

(MIK, Interview, 28 April 2014) in Table 5.9; (NEV, Interview, 13 

March 2014) in Table 5.12; (CRA, Interview, 10 December 2014) in 

Table 5.15; (MAR, Interview, 12 September 2014) in Table 5.18. 
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B3. Feedback 

leading to changes in 

product design—

such as the prototype 

Interview quotes (STE, Interview, 14 April 2014; JAV, Interview, 28 

April 2014) in Table 5.7; and (LUK, Interview, 12 September 2014) 

in Table 5.18. 

3. Homemade  

C1. Insight when 

users use products 

differently 

Interview quotes (JAV, Interview, 28 April 2014; PET, Interview, 14 

April 2014) in Table 5.7. 

4. White Spaces  

D1. User 

requirements (that is, 

latent needs) for 

products that require 

entirely new 

products to be 

created 

Interview quotes to Table 5.7 (STE, Interview, 14 April 2014) in 

Table 5.7; (ARI, Interview, 28 April 2014) in Table 5.9; (LOI, 

Interview, 13 March 2014) in Table 5.12; (BRE, Interview, 10 

December 2014) in Table 5.15; (SID, Interview, 12 September 2014) 

in Table 5.18. 

 

6.2.1 Add-ons 

Findings show that the category Add-ons takes several forms that can be merged into three main 

themes. First, it takes the form of feedback on an existing product’s performance. Here, users would 

normally provide solicited and unsolicited feedback on existing products. This feedback is useful 

because it enables project teams to make changes and modifications to existing products (Bogers et al., 

2010; Bosch-Sijtsema & Bosch, 2014; Di Maria & Finotto, 2008). Teams are able to obtain feedback 

on what is working and what is not with existing products, allowing them to fine-tune existing 

products and introduce new enhancements to meet changing user needs (Bosch-Sijtsema & Bosch, 

2014; Di Stefano et al., 2012). This input is grounded in users’ experience of using the product. Using 

the product enables users to assess the products’ performance in meeting their needs.  

It [that is, the user’s feedback] will be a mixture of their own experiences of directly using the product 

(PET, Interview, 14 April 2014). 
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Through their usage experience, input is targeted at providing suggestions to project teams about 

potential pitfalls from using the products. This could invariably lead to product improvements (Franke 

et al., 2008; Magnusson, 2009; Öberg, 2010).  

Second, Add-ons takes the form of insight on enhancements and new features for existing products. 

This insight provides project teams with suggestions about product enhancements that users want or 

need. Here, users make suggestions directly about the product enhancements they want. These 

demands could be guided by usage experience or other factors such as the availability of a similar 

feature offered by a competitor’s products (Magnusson, 2009; Öberg, 2010; Wadell, Sandstrom, Bjork, 

& Magnusson, 2013).  

The user gave us other products and requested we create a similar product (SID, Interview, 12 

September 2014). 

Although such input is important, there are occasions when the input reinforces an existing 

enhancement idea that the teams are working on. In a nutshell, the input is not something new to the 

teams. Rather, it reinforces the teams’ existing competency to make modification and changes to 

products (Kohler et al., 2009; Ooi & Husted, 2016). Nonetheless, it is still useful as it signals to the 

teams that their proposed improvements to the product are actually needed by the market (Milliken, 

1987; Moriarty & Kosnik, 1989).  

Third, Add-ons takes the form of insight into how the product should have been designed in the 

beginning. Findings show that this insight offers a learning experience for teams, as they learn from 

such input for future products. More importantly, teams learn about issues or errors in the product even 

before major issues are reported. This reduces the amount of time spent on fixing the product once it is 

introduced to the market, as teams are able to address this input straight away. Insight into ‘how a 

product should be designed’ is considered as Add-ons because it doesn’t alter the existing products 

drastically. Instead, it provides an avenue for the team to understand the incremental changes that 

could be made to improve the existing product (Tushman & Anderson, 1986). 

Findings on input characteristics indicate that Add-ons is the least complex and least uncertain, and 

enables teams to comprehend and address users’ feedback quickly (Hienerth et al., 2011; Jeppesen & 

Molin, 2003; Podolny, 1994; Turner & Makhija, 2006). On most occasions, the teams are able to 

create product enhancements or modifications to meet user needs, as the input is straightforward. 

These characteristics are similar to those theorised earlier, where Add-ons was proposed to be 

relatively easier to understand and implement because the input closely related to the teams’ 

knowledge bases (Cohen & Levinthal, 1990; Hansen, 1999; Szulanski, 1996). The teams address Add-
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ons by conducting minor changes to existing products based on users’ input without affecting the core 

function of the products (Henderson & Clark, 1990). Although relatively easier to comprehend and 

implement, however, Add-ons could provide contradictory signals to teams, especially when users 

operating in different markets use the teams’ products. This is not uncommon, as different users are 

guided by their own usage experience and context, which leads to different input being given to the 

team (Poetz & Schreier, 2012; Raasch et al., 2008). 

Findings on transfer mechanisms indicate that the user input Add-ons, is accessed and transferred 

verbally. Even though Add-ons, as a category, is the least complex and uncertain input, observations 

have been a common method for teams to transfer Add-ons. Observations, and subsequent 

conversations with users, allow the teams to observe and understand the core issues that the users are 

facing, and obtain more accurate Add-ons. While verbal conversations could be considered as an 

explicit form of mechanism, the findings contradict the literature where Add-ons is theorised to be 

transferred in relatively explicit forms (Hienerth et al., 2011; Jeppesen & Molin, 2003). An 

explanation for this could be the nature of products in the cases, where products are composed of 

complicated software and hardware components. It is then difficult for users to explain issues or 

provide feedback on the product in a written form.  

6.2.2 Critiques 

Findings show the category Critiques takes many forms but can be merged into three main themes. 

First, it takes the form of prototype evaluations from field trials. The teams conduct prototype trials 

with users to obtain evaluations, with input focusing on the prototype application in actual usage 

conditions, and features of the prototype (Antorini et al., 2012; Poetz & Schreier, 2012). This input is 

grounded on the notion that users possess innovation-related knowledge that is relevant for evaluating 

prototypes, and offers specific and actionable input to project teams (Lilien et al., 2002; Sánchez-

González et al., 2009). It is useful for the teams because it allows them to improve prototypes by 

refining them or creating new prototypes altogether (Brockhoff, 2003; Füller et al., 2011; Herstatt & 

von Hippel, 1992; Lettl et al., 2006b). Teams are able to make small continuous improvements on the 

prototype by changing configurations of certain components (Henderson & Clark, 1990). Field trials 

encourage teams to involve users in their innovation processes to develop a final product that the 

market needs (da Mota Pedrosa, 2012).  

Second, Critiques takes the form of evaluations of product concepts. This allows the teams to obtain 

Critiques at an earlier stage in the innovation process to help refine product designs even before 

prototypes are developed or sent out for trials (Magnusson, 2009; Ogawa & Piller, 2006; Schemmann 

et al., 2016; Schweitzer, Gassmann, & Rau, 2014). These user evaluations shape prototype design at 
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the early stages. There are instances where users provide evaluations with technical drawings (Füller et 

al., 2007). These drawings are invaluable to teams and constitute a learning experience. Through user 

evaluations, teams are able to identify design mistakes early and rectify them before proceeding to 

develop a full prototype. 

Third, Critiques takes the form of user ideas and suggestions on new products. Here, new product 

ideas and suggestions are suitable and targeted at the existing market. New product ideas from users 

could be useful, but more work needs to be conducted by the teams before the users’ product idea 

could be realised. This is because new ideas are derived from users’ usage experience, which could be 

difficult for the team to comprehend at first, and thus require further investigation and changes before 

the ideas could be implemented (Szulanski, 1996; Turner & Makhija, 2006). 

Findings on input characteristics indicate that Critiques is the least complex category but is highly 

uncertain. This means Critiques contains uncertain knowledge components. At times, the user ideas 

could be ambiguous and incomplete and teams need to make judgement calls on which ideas could be 

implemented first (Arrow, 1974; Turner & Makhija, 2006). The opposite is true for field trial 

evaluations, where filtering Critiques from trials and interviews is conducted without major issues. 

This is because these inputs are less complex and closely related to the team’s knowledge base 

(Almeida et al., 2006; Simonin, 2004). Furthermore, the more specific inputs allow teams to 

comprehend and implement these inputs more easily compared to product ideas. Here, the different 

forms of Critiques affect a team’s ability to understand and use these inputs. This observation is 

similar to earlier conceptualisation, where Critiques consisted of knowledge components that related 

closely to the team’s knowledge base, but it was difficult for firms to understand what and how the 

input could be used (Lippman & Rumelt, 1982; Szulanski, 1996). 

Findings on transfer mechanisms indicate that field trial evaluations are obtained through statistical 

data, user interviews, and surveys. Statistical data provides important data that allows teams to make 

changes to prototypes. However, this is normally accompanied by user interviews or surveys at the end 

of field trials to allow teams to access more implicit knowledge components (Antorini et al., 2012; 

Brockhoff, 2003; Füller et al., 2007). As Critiques is highly uncertain, it explains why follow up 

interviews and surveys are required. Merely examining the statistical trial data was insufficient for the 

teams to comprehend the extent of the testing results and any accompanying issues (Szulanski, 1996). 

When testing early product concepts, user groups are also used as a means for obtaining user inputs 

early in product development. These user groups are testing grounds for early stage product concept 

development. Inputs obtained through user groups are incorporated into developing the prototype and 

final product (Poetz & Schreier, 2012). 



 162 

6.2.3 Homemade 

Findings show Homemade takes the form of user-created modifications to existing products. 

Empirically, there are two examples where users modify existing product to meet their own needs (von 

Hippel, 2005). Users in Case FAR modified farm automation systems to serve their needs. 

Modifications to the hardware components of the system enabled users to draft animals without tags 

and also weigh animals. Here, these modifications are considered Homemade because they enabled the 

FAR team to understand and provide user-created working solutions of how users are using the 

products differently (Frey, Lüthje, & Haag, 2011; Lüthje & Herstatt, 2004). Furthermore, findings 

show that interviewees feel the above are excellent examples of Homemade input. This is because by 

reconfiguring the hardware parts of the farm automation system, these users themselves benefited the 

most from the changes they made on the product (Bogers et al., 2010). 

There are limited findings on Homemade, and this can be explained by two reasons. First, the types of 

products in the cases limit tinkering by users. Products in the cases are complex combinations of 

hardware, software, scientific, and manufacturing components. These products consist of both 

hardware and software components, and the technology used in the products was too complex for 

users to be able to make any major reconfigurations (Bogers et al., 2010; von Hippel, 1986). Users are 

able to suggest modifications to the teams, but could not normally make those modifications 

themselves. The exception being Case FAR, but the Homemade examples are different to that 

theorised earlier because no prototypes were actually created (Baldwin, Hienerth, & von Hippel, 2006; 

Hienerth et al., 2011). This could be explained by the complicated technological components of farm 

automation system inhibiting users from creating a prototype of the whole system (Raasch et al., 2008). 

In addition, users in these examples were making post-implementation adaptations, which is a major 

role of innovative users in user involvement (Bogers et al., 2010). 

Second, given the technological and scientifically driven nature of the products, users lack the 

technical knowledge to make modifications or create new prototypes. The user innovation literature 

acknowledged that for users to create working solutions to meet their needs, technical knowledge and 

prior usage experience are required (Franke, 2014; Lüthje & Herstatt, 2004). Here, users have prior 

usage experience but lacked the required technical knowledge. For instance, the need for prior related 

technical knowledge on dairy genetics restricted the amount of Homemade that users could provide to 

the GEN team21 (Almeida et al., 2006; Cohen & Levinthal, 1990). Similarly, users in Case GET lacked 

the knowledge and skills in metallurgy to actually modify the core product or create a physical 

prototypes (Hienerth et al., 2013; Ogawa, 1998). Findings provide the conclusion that most users in the 

                                                           
21 LI business unit team leaders, including MIW (personal communication, February 13, 2014).  
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cases lacked the technical knowledge and skills required to make modifications to products (Adams, 

Fontana, & Malerba, 2012; Bogers et al., 2010).  

6.2.4 White Spaces 

Findings show the category White Spaces takes the form of ideas for product features or entirely new 

products. Here, the ideas contain information about users’ latent needs, and would be applied to future 

markets or entirely new markets (Bogers et al., 2010; Franke & von Hippel, 2003). This differs from 

Add-ons or Critiques where inputs are applicable in the existing market. Latent needs are dormant or 

hidden-user requirements for products that users are aware or even unaware of (Jeppesen & 

Frederiksen, 2006; Mahr & Lievens, 2012; von Hippel, 1986). Teams understand that accessing users’ 

latent needs could improve future product advantage in the markets. This is because White Spaces 

allows teams to learn about hidden user needs that would not be accessible to competitors, and apply 

the input into future products to gain advantage over competitors (da Mota Pedrosa, 2012; Lilien et al., 

2002). 

Findings also show the cases exhibit two special conditions resulting in an input being categorised as 

White Spaces. First, product development cycles could limit application of user requirements in an 

existing market, resulting in future market applications (da Mota Pedrosa, 2012; Franke, 2014; Herstatt 

& von Hippel, 1992). The long developmental cycles of genetics products in Case GEN limited the 

changes that could be made on existing products, and increased the lead-time for creating new ones. 

Here, such input is categorised as White Spaces because ideas for new products address a market need 

that can be developed and implemented only in the next development cycle, which could take three to 

five years. The example of the high-input dairy farming method is considered as White Spaces because 

meeting this user need requires the creation of an entirely new breed of dairy cow that would be 

significantly different from existing livestock, such as the need for stronger udders if the high-input 

method is implemented (Faulkner & Runde, 2009; Urban & von Hippel, 1988).  

Second, the hidden nature of user requirements qualifies them as White Spaces for the cases this study 

has investigated. The speed of identification readers in producing an accurate reading of livestock’s 

electronic tag was a major revelation in Case WEIGH because users were unaware of such a need. 

While increasing the speed of identification readers could be seen as an enhancement to an existing 

product, team WEIGH’s market report acknowledged that it was definitely a latent need because of its 

hidden nature.22 Users themselves were unaware that speed was important to them, and this need was 

identified as an important factor while the team was observing users operating the identification reader 

(Faulkner & Runde, 2009; Lüthje & Herstatt, 2004). Similarly, the user innovation literature 

                                                           
22 The market research report was prepared by Taylor Nelson Sofres (TNS) New Zealand for TT in July 2011. 
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acknowledges that latent needs are normally hidden because they contains largely tacit components 

(Bogers et al., 2010; von Hippel, 1994). These tacit components limit users’ ability to articulate and 

transfer such input to firms, and closer user involvement in teams’ innovation processes is required to 

access and transfer them (Polanyi, 1966; Sánchez-González et al., 2009). 

Findings on input characteristics indicate that the category White Spaces is highly complex and 

uncertain for the teams to access, transfer, and implement. Here, user ideas and requirements for 

products are complex and uncertain for the teams, and difficult to implement straight away (Simonin, 

2004; Turner & Makhija, 2006). Furthermore, teams had to conduct more research into these inputs 

before prototypes could be developed for trial because the ambiguous and incomplete knowledge 

components were a challenge for product development. More time was needed by teams to unpack 

White Spaces, and to learn and apply the embedded knowledge in future product developments (da 

Mota Pedrosa, 2012; von Hippel et al., 1999). Teams also frequently shared these complex and 

uncertain inputs with other departments to facilitate further evaluation and investigation. Enlisting the 

assistance of relevant departments allowed teams to better comprehend and evaluate these inputs. 

From the Case FAR example on user-created modifications, the originally Homemade input became 

more uncertain once the team transferred it and began researching it internally because the team has no 

supporting knowledge why and how these modifications were made (Almeida et al., 2006; Sánchez-

González et al., 2009). This suggests that the more uncertain knowledge components in White Spaces 

increase the time and resources needed to comprehend where teams could draw on knowledge bases to 

investigate the applicability of White Spaces (Almeida et al., 2006; Cohen & Levinthal, 1990).  

Findings on transfer mechanisms show more personal methods are needed for teams to elucidate the 

dormant and hidden user needs. Teams access and transfer White Spaces through observations and 

user interviews. Interviews provide specific and in-depth details about users’ expectations of new 

products, which could reveal latent needs to the teams. Apart from that, observations enable teams to 

access complex and uncertain tacit components of the input. This supports earlier theorising that 

observations are useful for accessing White Spaces due to its complex and uncertain knowledge 

components (Franke, 2014; Lüthje et al., 2005). It supports the user innovation literature’s argument 

that users’ tacit knowledge components and know-how requires transfer mechanisms that allow teams 

to observe users’ verbal and non-verbal cues to expose users’ latent needs (Lundvall & Johnson, 1994; 

von Hippel et al., 1999). 
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6.3 Organisational Mechanisms Facilitating the Transfer of User Inputs 

This section discusses the organisational mechanisms that project teams use to facilitate and support 

transfer of user inputs. The discussion is focused on organisational mechanisms used to transfer the 

four types of user inputs identified in Section 6.2. This discussion identifies the organisational 

mechanisms that are relevant in answering the research question.  

The first-order categories that make up the organisational mechanisms construct are aggregated to four 

second-order concepts developed in the conceptual model: (a) decision-making, (b) intra-firm 

communication, (c) reward-related mechanisms, and (d) knowledge governance. Table 6.2 shows the 

aggregation of these first-order categories into second-order concepts. 

 
Table 6.2 Organisational Mechanisms Concepts, Categories, and Data 

Second-order concepts and 

First-order categories 

Representative data 

1. Decision-making  

E1. Delegated decision-

making 

‘And then we go away and put that into what we call 

requirements.  So we say this guy said he wants to do these ten 

things, so that’s ten requirements.  This is what we think he said 

he wanted for each of those things’ (STE, Interview, 14 April 

2014). 

‘It’s more about the decision. So who will be the owner of this?  

So if it is a technical issue then we [that is, the engineering side] 

have the ownership and we can assign the priorities so that will 

be easy. If it’s a cosmetic issue then that is where it becomes an 

issue; the product is working well and doing the intended job, but 

it just doesn’t look that good. So what are we going to do about 

this?  And who should make that decision? How important is it 

to change something that would take a lot of time and resources 

for something that probably is not of a high priority’ (JAV, 

Interview, 28 April 2014). 
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Interview quotes (LOI, Interview, 13 March 2014) in Table 5.13; 

(CRA, Interview, 10 December 2014) in Table 5.16; (MAR, 

Interview, 12 September 2014) in Table 5.19. 

E2. Centralised decision-

making 

‘The people further down the food chain and probably the sales 

force, sometimes they hear constant themes from farmers about 

issues or problems with the products. And to try and get them 

actioned they have to go up a number of levels. And they’ve only 

got to have one of those levels sort of dismiss it and then it 

doesn’t go any further. So that’s where Customer Watch is quite 

useful’ (MIK, Interview, 28 April 2014). 

Interview quote (APR, Interview, 28 April 2014) in Table 5.10.  

E3. Interdisciplinary 

product development 

team 

‘We interface a lot with farm software members because they 

develop the software side of our product. We provide all the 

hardware, we set them up and we work in constant interface 

because they say once they’ve released the product we have to 

support it, and if there are any issues, and if [they are] software 

related, we need to understand how this has been built and try to 

fix it if necessary. If it’s too complicated, we would send it back 

to them saying look, here’s something wrong that we need to fix’ 

(JAV, Interview, 28 April 2014). 

‘Our primary contact is through our product managers because 

they’re out with customers all the time. They’ll often just sit 

round at their desks and go I was talking to Bob in Rotorua last 

week and he had this problem, and we’ve got this requirement. I 

think if we just tweaked it a bit we can meet his needs, and I’m 

sure this is something that other farmers would find valuable. So 

that comes in a lot, sort of second hand information. And the 

product managers themselves collate and review that [user input] 

regularly as well, and bring that to us’ (STE, Interview, 14 April 

2014). 
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Interview quote (RAC, Interview, 28 April 2014) in Table 5.8. 

2. Intra-firm communication  

F1. Collaborating with 

other departments to 

access user input 

‘I think there are about 20 different people from across the 

business who are going to be participating in the [user] 

interviews. And then we’ll all get together to say what do we 

think, where do we think the market is going? Do we think that 

we need to react? And then yeah at that stage we would put a 

plan in place’ (APR, Interview, 28 April 2014). 

‘So just recently working with the MIND information 

department in and around getting what we call turning a genetics 

tab on our genetics web programme. And that tab’s all around 

displaying genetic gain information for a particular herd. And 

that’s gone really well, because it’s gone through rapid 

prototyping’ (MIW, Interview, 28 April 2014). 

‘The farmer might need more assistance or more guidance as to 

which direction they want to head with their herd and their 

breeding and their herd improvement. And I’ll come in with the 

local salesperson and we will discuss some options and talk 

about where they’d like to head and how we can get them there’ 

(MIK, Interview, 28 April 2014). 

F2. Collaborating with 

other departments for 

product development 

‘With R&D in the past we have one product where they drive the 

implementation. And once the proof of concept was completed, 

we then take ownership of it, and we develop it further into a 

product’ (JAV, Interview, 28 April 2014). 

‘So if we’re working on something that’s of interest to R&D then 

they are absolutely welcome to come and see what’s going on, 

see what’s happening, see what we’re working on, ask us 

questions afterwards and go, well you said you’re working on 

that thing so I came to look at what you’re doing. And you said 

you just finished that, can I see it before it’s tested to make sure 
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it’s meeting my requirements. So we try to be very transparent 

about what we’re doing at any point in time and where we are in 

the process’ (STE, Interview, 14 April 2014). 

‘I’m taking my boss and somebody who’s working on another 

project, I’m taking them out to a farm to show them the 

feasibility prototype. And we’ll discuss the next stage of 

development on the farm instead of just me working on it. I’m 

kind of collaborating with others who are working in a similar 

field to get their opinions I suppose. Because I’m less adept at 

the mechanical stuff, my colleague has got more of a mechanical 

background so I’ll be getting his ideas from that area’ (PET, 

Interview, 14 April 2014). 

‘One of the very next steps from when the CAD designer finishes 

with the designing process is for a pattern to be made. So there’s 

a lot of collaboration done between our department and the 

pattern-making department. Even right from the start of the 

project, because pattern-making can be a restriction as far as the 

manufacturability of a part. So that needs to be considered right 

from the initiation of the project. And certainly with the foundry 

itself, anything to help streamline the manufacturing process 

helps keep costs down’ (LUK, Interview, 12 September 2014). 

Interview quotes (MIK, Interview, 28 April 2014) in Table 5.10; 

(NEV, Interview, 13 March 2014) in Table 5.13; and (BRE, 

Interview, 10 December 2014) in Table 5.16. 

F3. Effective 

communication within 

the team 

Interview quotes (GUI, Interview, 13 March 2014) in Table 5.13; 

and (SID, Interview, 12 September 2014) in Table 5.19. 

F4. Open communication 

to enable access and 

transfer of user input 

‘Everybody puts ideas out there; nobody just sits quietly in 

meetings. If you don’t have an idea sort of thing then you’re not 

adding benefit to the group. And if the idea’s a bit crazy, well 

that’s fine; just stick it out there and we thrash it out. And the 



 169 

good ones will get group buy-in, they always do’ (APR, 

Interview, 28 April 2014). 

‘JAC is one of our breeding consultants. And he spends a lot of 

time in the South Island. And we have a conference once a year 

with all the genetics groups and we come in and we talk about 

some of the new ideas and new things that farmers are saying out 

in the field. And bring those in and maybe adjust some of our 

products accordingly’ (MIK, Interview, 28 April 2014). 

Interview quotes (ARI, Interview, 28 April 2014) in Table 5.10; 

and (CRA, Interview, 10 December 2014) in Table 5.16. 

F5. Face-to-face 

interaction as a means of 

screening and evaluating 

user inputs 

‘For us it’s specific feedback for us to consider. First of all [there 

is] the report about the customer feedback. Then if there is a 

specific one [it] gets prioritised, we will have a meeting between 

our team and other relevant departments to discuss how we want 

to implement this feedback. And we try to fit this into our 

development priorities’ (JAV, Interview, 28 April 2014). 

‘The main reason for that is, in this industry every farmer is 

different, and every farm set-up is different. And you often don’t 

have the data or exact reasoning from one place to another 

without spending lots of time on it. So you kind of have to give it 

your best guess, and I may have heard three out of ten farmers 

say something similar, so I go oh that’s worth sharing with the 

team’ (PET, Interview, 14 April 2014). 

Reward-related  

G1. Aligning priorities 

within the team and 

between the team and 

other departments 

‘So for us, this project here has been relatively good. People are 

quite keen and they’re happy to go out and spend two or three 

days out in the field, which is quite a big commitment. But 

because they see the value in the project they’re quite happy to 

do that’ (MIK, Interview, 28 April 2014). 

Interview quotes (ARI, Interview, 28 April 2014) in Table 5.10; 
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and (CRA, Interview, 10 December 2014) in Table 5.16. 

G2. Encouraging 

employees to involve 

users in innovation 

process 

Interview quotes (JAV, Interview, 28 April 2014) in Table 5.8;  

(ARI, Interview, 28 April 2014) in Table 5.10;  (NEV, Interview, 

13 March 2014) in Table 5.13; and (CRA, Interview, 10 

December 2014) in Table 5.16. 

4. Knowledge governance  

H1. User profiling to 

reinforce customer-

focused orientation 

‘It’s a method that’s fairly standard. It was when we came to 

user-interface design that we fleshed this [that is, user profiles] 

out a bit more and really started to use it. But it’s a good 

mechanism anyway for just making sure that the design decisions 

you make are actually targeted towards a carefully segmented 

market and not a hypothetical market. We did that not just to 

drive the interface, but also features, and we had conversations 

around the features and the main user-story’ (WHI, Interview, 10 

December 2014). 

‘And then teams got together to theme those across all the 

different interviews, so we had a recording system to make sure 

we knew where each of those verbatim quotes came from, that 

we knew it was in New Zealand, dairy farmer number 22. So we 

knew exactly who that was when they got all joined together here 

so that we could trace it back to the actual recording and check it 

if we wanted to do anything else’ (BRE, Interview, 10 December 

2014). 

‘[We needed to have] a process to come up with some summaries 

that were in a language that we could actually use to inform the 

design. And those summaries were traceable back to the 

information we collected and used to create them. So if it was 

queried or we ended up in a discussion about it, we could sort of 

say well that came from here, and that came from there, and so 

now let’s objectively look at the implications of that raw data and 

see if it really does support that recommendation’ (CRA, 



 171 

Interview, 10 December 2014). 

H2. Repository to 

facilitate access and 

transfer of user input 

‘And that comes in as well and that goes direct to the product 

managers but we do have access to that as well. So we can go 

and have a look. If we happen to be doing some work in a 

particular area we’ll go and look at feedback that’s been logged 

by customers in that area. And just go okay, lots of people are 

complaining about this, there’s clearly some value in doing some 

improvements here’ (STE, Interview, 14 April 2014). 

Interview quote (RAC, Interview, 28 April 2014) in Table 5.8. 

H3. Business case to 

transfer inputs embedded 

in product ideas 

‘We have like a business case method. Our sales representative 

will come up with a form. This form outlines the requirements 

and business criteria. The sales representative will tell us, if you 

guys design this we can sell this many things, and we can make 

this profit. So those are in a business case form. Sales 

representatives will fill it up and they’ll give that to us. And 

based on that we start working. So usually that’s how it starts’ 

(SID, Interview, 12 September 2014). 

Interview quotes (DAV, Interview, 13 March 2014) in Table 

5.13; and (MAR, Interview, 12 September 2014) in Table 5.19. 

H4. Access user inputs 

through internal conduits 

‘And then we go back, usually via the business rather than direct 

to the customer, and go this is what we discovered, this is what 

we think the customer wants, can you verify if we’ve captured 

this correctly and is this what you want us to then go and build.  

Some of those things will be yes, and some will be that’s a really 

good idea but it’s going to cost a fortune for little value, so no’ 

(STE, Interview, 14 April 2014). 

‘It depends on really what the objective is. So generally for most 

of the user groups, we would use our sales team and our people 

in the field to give us names of suitable users for field trials’ 

(RAC, Interview, 28 April 2014). 
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Interview quote (MAR, Interview, 12 September 2014) in Table 

5.19. 

 

6.3.1 Analysing the Findings on Organisational Mechanisms 

Findings show that decision-making in product development and access to input is delegated in most 

cases. Project teams commonly collaborate with other departments to access and transfer user inputs as 

well as for developing products. First, interdepartmental collaborations to access and transfer user 

input is common between the project teams and departments such as sales, R&D, and production/ 

manufacturing. User-facing staff in other departments frequently obtain inputs from the field and 

transfer these inputs to the teams (Foss et al., 2011; Salge et al., 2012). These staffs are given the 

authority to screen user inputs where necessary before transferring them to the teams. Working with 

these departments enabled the project team to access user inputs and facilitated knowledge transfer 

(Szulanski, 1996). 

Second, in most cases except Case GEN, teams have a degree of authority to make product 

development decisions and to address issues raised from user inputs (Foss et al., 2011). Product 

development decisions in Case GEN were centralised at the business unit level. The long development 

cycles and scientific nature of Case GEN products inhibit the GEN team making development 

decisions as the team lacks scientific knowledge of biology and chemistry. However, evidence shows 

that the GEN team was given authority to address user input when it relates to non-genetics products 

such as heat patches and marketing materials. Third, the teams in all cases are interdisciplinary to a 

certain extent. Teams consist of members with technical, marketing, and design backgrounds. This 

helps teams to comprehend most of the user inputs and they can then address these inputs accordingly. 

However, in instances where inputs are more complex and uncertain, the teams work closely with 

other departments to understand the inputs, essentially tapping their knowledge bases (Cohen & 

Levinthal, 1990). 

When it comes to intra-firm communication mechanisms, findings show that effective intra-firm 

communication within the teams and between departments is important for accessing and transferring 

user inputs. Formal and informal communication mechanisms are applied to promote knowledge 

access and transfer in these collaborative arrangements. Informal communication mechanisms include 

techniques such as brainstorming and discussions, which are used regularly to facilitate knowledge 

transfer, especially more tacit knowledge (Leonard & Barton, 2014). Tacit knowledge increases the 

difficulty in codifying knowledge, resulting in knowledge stickiness, and pushing project teams to use 



 173 

informal techniques to transfer such knowledge (Szulanski, 1995). Furthermore, emphasis on an open 

communication mechanism is important, as teams freely seek assistance from other departments to 

screen and evaluate complex and uncertain user inputs. An open communication mechanism acts as 

conduit for searching, accessing, transferring, and evaluating user inputs. This is especially so when 

inputs are complex and uncertain, and where more face-to-face interactions within the team and across 

departments are necessary to comprehend and transfer user inputs (Leonard & Barton, 2014; Salge et 

al., 2012; Szulanski, 1996). 

Reward-related mechanisms in this study are focused on non-monetary reward mechanisms. Findings 

show that positive encouragement is used to motivate teams to involve users in their innovation 

processes. The overall customer-focused culture in all cases indirectly motivates teams to access and 

transfer inputs. The teams are not directly compensated for such initiative but the teams understand the 

importance of accessing and transferring user inputs in creating market-relevant products. Teams are 

allowed to spend their time searching for user inputs, and exploring whether these inputs are relevant 

in creating product innovations (Quintas et al., 1997). While indirect, non-monetary, reward-related 

mechanisms are not mentioned in the literature, such positive encouragement acts as an incentive for 

teams to access and transfer inputs (Foss et al., 2011). Although teams see potential value in seeking, 

accessing, and transferring user inputs, it is difficult to conclude if this is explicitly related to any 

existing reward-related mechanisms based on the limited findings on these mechanisms. In addition, 

findings in all cases point toward aligned priorities within teams and across departments that motivate 

teams to involve users in their innovation processes. This ensures issues arising from user inputs are 

addressed accordingly and in a collaborative manner.  

From the projects, knowledge governance mechanisms are applied in the cases to facilitate access, 

transfer, and use of user inputs. These mechanisms allow teams to store inputs, normally in databases 

and residing within individual members of the teams (Almeida et al., 2006). Most of the inputs are 

stored in a repository to facilitate easy retrieval by the team and other departments. Storing user inputs 

in an organisation-wide repository allows other departments to access these inputs. However, more 

tacit components are not easily translated into written form (Kang, 2007; Okhuysen & Bechky, 2009). 

Case WEIGH utilised user profiling as a governance mechanism for storing information about users. 

Personas were created from user inputs and through user interviews. These personas were used as the 

basis for creating new products to match different groups of users. The difference between a repository 

and user profiling is the fact that personas were the culmination of team WEIGH’s efforts to collate a 

wide variety of inputs. User profiles contain more detailed information than the repositories used in the 

other cases. Findings also show that a business case can be used to govern access, transfer, and use of 

user inputs. Apart from its role as a stage-gate mechanism in product development (Cooper, Edgett, & 
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Kleinschmidt, 2002), it is used as a knowledge governance mechanism for storing and transferring 

user inputs in the cases. 

6.4 Effects of User Input Characteristics on the Application of Organisational 

Mechanisms 

This section integrates the analysis from preceding sections on user inputs and organisational 

mechanisms to answer the research question of how do the characteristics of user inputs affect a firm’s 

use of organisational mechanisms for product innovation. Specifically, it discusses the effects of 

complexity and uncertainty on project teams’ application of the four organisational mechanisms to 

facilitate transfer of user inputs. Based on the theoretical framework, the four user inputs are 

characterised by the two main factors of complexity and uncertainty (Ooi & Husted, 2016).  

First, inputs with higher complex and uncertain components increase the difficulty teams face when 

making product development decisions, including decisions related to search, access, and transfer of 

user inputs. When teams access input such as White Spaces, the variety and ambiguity associated with 

the input inhibit teams’ application of a more delegated decision-making mechanism. This is because 

teams find it difficult to comprehend the input, let alone transfer and use it (Szulanski, 1996; von 

Hippel, 1994). If decisions on search, access, and transfer of inputs are delegated to teams and user-

facing departments, their inability to comprehend highly complex and uncertain inputs would result in 

important inputs being ignored. This is not uncommon, as the ability to use external knowledge, 

including knowledge search, depends on the prior related knowledge of teams or staff (Zahra & 

George, 2002). Here, important inputs could be disregarded as irrelevant by teams. In Case WEIGH, 

this was mitigated by applying a hybrid decision-making mechanism where decision-making authority 

was delegated to the team, but an interdepartmental committee acted as oversight. This meant the 

committee acted as a stage-gate mechanism for evaluating the viability and progress of final product 

ideas (Cooper et al., 2002). But the authority to search, access, and transfer user inputs was left 

entirely to the team. This meant the team had the authority to decide what inputs should be addressed 

and in what priority without the interference of the committee.  

In addition, findings show that in all cases, teams members come from interdisciplinary backgrounds 

such as marketing and technical. This is useful as it reduces the difficulty in decision-making when 

teams encounter highly complex and uncertain inputs. Here, interdisciplinary teams minimise the 

market uncertainty related to these inputs (Souder, Sherman, & Davies-Cooper, 1998). Teams are able 

to break existing knowledge search trajectories limited within a specific domain (for example, 

marketing) and increase the breadth of their search. Furthermore, interdisciplinary teams also add to 

the existing knowledge base, enhancing their ability to comprehend complex and uncertain inputs that 

fall outside of specific domain knowledge bases (Szulanski, 1996; Zahra & George, 2002).  
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Second, Case GEN is the only case where complexity and uncertainty of user inputs actually increased 

the need for the team to apply more centralised rather than decentralised product development 

decision-making mechanisms. There are two explanations for this. The complex and uncertain inputs 

increased the need for the GEN team to seek assistance within the firm for product development. 

Centralised decision-making was also partly affected by the complex nature of genetics products. The 

knowledge stickiness associated with these inputs emphasised the need for centralised decision-

making mechanisms to unravel the complex and uncertain knowledge components of inputs for 

product development (Szulanski, 1996). This enabled the GEN team to tap the expertise from other 

departments to unpack the inputs associated with genetics products, and also to use the inputs for 

product development.  

Third, the characteristics of user inputs increased the application of intra-firm communication 

mechanisms that encourage collaboration within the firm and support open communication within and 

across departments (Foss et al., 2011). The project teams’ inability to comprehend highly complex and 

uncertain inputs results in teams working closely with other departments to search, access, and transfer 

inputs. This is because knowledge stickiness associated with these inputs emphasise the application of 

interdepartmental collaboration to unravel the complex and uncertain knowledge components for 

product development (Ogawa, 1998; Simonin, 1999a; Szulanski & Cappetta, 2006). Having an 

interdisciplinary team increases the knowledge base of teams, balancing breadth and depth when 

searching for user inputs, and increases ability of teams to access and transfer these inputs (Cohen & 

Levinthal, 1990; Laursen & Salter, 2006).  

Fourth, when accessing and transferring complex and uncertain inputs, teams apply informal 

communication mechanisms within the team and between departments that facilitate discussions and 

brainstorming. This is where face-to-face and verbal communication is preferred over a formal, written 

form. Informal communication mechanisms support interdisciplinary and interdepartmental 

collaboration by enabling multiple knowledge exchanges in the collaboration process to access and 

transfer user inputs (Leonard & Barton, 2014; Nightingale, 2003). There are instances when teams 

apply more formal communication mechanisms to transfer user inputs. Teams use a business case as a 

means to transfer user inputs from users and within the firm. Here, inputs are translated to a more 

codified form through interdepartmental collaboration to draw on a wider knowledge base. While one 

could argue that complex and uncertain inputs are difficult to codify because they contains tacit 

components (Nonaka & von Krogh, 2009; Rundquist, 2012), but through collaboration with other 

departments, teams are able to present user inputs in a more codified form. Hence, a business case 

plays a major role as a conduit for transferring these inputs into a more understandable form for 

stakeholders within the firms (Almeida et al., 2006; Gambardella et al., 2016). Translating these inputs 
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into a more codified form to facilitate transfer does not convert highly complex and uncertain inputs 

into less complex ones (for example, White Spaces to Add-ons). This is because tacit components that 

make inputs complex and uncertain still remain embedded in these inputs (Spender, 1996). 

Representative data is presented in Table 6.3. 

 
Table 6.3 Effects of User Input Characteristics on the Application of Organisational mechanisms 

Effects of user input 

characteristics 

Representative data 

Increasing the application of 

more interdisciplinary, 

decentralised decision-

making mechanisms related 

to accessing and transferring 

user inputs relevant for 

product development 

‘And we have an ideas channel where they could feed those in.  And 

generally it’s the product managers who are responsible for doing 

various layers of business case analysis to see, you know, is this is 

worth spending a little bit of time on to assess. And then is this worth 

developing a technical feasibility study; and then is this worth doing 

some full-on discovery of the risks that might be involved in it’ 

(CRA, Interview, 10 December 2014). 

‘We reviewed them together, anyone that was present at that session 

once the user had left, or once we’d left the user’s premises. And we 

will debate what we thought happened and what we took from that, 

and we came up with these little findings that we stuck at the bottom 

of our notebook. And those findings effectively informed our design 

for that page, but also informed our general understanding of what 

farmers are going to find easy, and what they're going to find 

difficult’ (WHI, Interview, 10 December 2014). 

‘Rapid prototyping members are part of R&D. Initially, we worked 

closely together but they were located in R&D. That was all good up 

to a point. And then I got together with R&D and decided to get some 

rapid prototyping members co-locate with us to facilitate product 

development better. The purpose would be to get more ideas to 

market quicker. So we set up like a website basically where we could 

publish our ideas for a selected group of customers to evaluate’ 

(DAV, Interview, 13 March 2014). 
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‘From a rapid prototype point of view I’d say we’re very, very lucky 

that the MULTI team we’re working with is brilliant … Really spend 

a lot of time understanding what customers want and those bits and 

pieces. So it makes it a lot easier from a development point of view, 

they’re quite good at filtering through those pieces which could be 

spread across the team’ (GUI, Interview, 13 March 2014). 

Interview quotes (STE, Interview, 14 April 2014) in Table 5.8; and 

(JAV, Interview, 28 April 2014) in Table 6.2.  

Resulting in centralised 

product development 

decision-making mechanism 

in Case GEN 

‘The people further down the food chain, and probably the sales 

force, sometimes they hear constant themes from farmers about 

issues or problems with the products. And to try and get them 

actioned they have to go up a number of levels. And they’ve only got 

to have one of those levels sort of dismiss it and then it doesn’t go 

any further. So that’s where Customer Watch is quite useful’ (MIK, 

Interview, 28 April 2014). 

‘I mean if you make a decision to do something it’s a pretty big 

commitment for the business. And it’s a long, long road to get 

anything finalised in terms of an outcome of a bull that you can use 

and provide semen to the industry. And so you’ve got to be pretty 

sure that what you’re doing is actually going to be able to go through 

the system’ (MIW, Interview, 28 April 2014). 

Interview quote (APR, Interview, 28 April 2014) in Table 5.10. 

Increasing the application of 

intra-firm communication 

mechanisms that encourage 

collaboration across 

departments to access and 

transfer inputs for product 

development 

‘So they don’t necessarily directly decide that we might like to do it 

this way, there’s at least a quality check going on, like a safety valve. 

If someone suggests something that just doesn’t make sense to 

someone who’s got experience, at least the questions can be asked. 

So I think that’s really important, and we definitely didn’t go too far 

down some paths and didn’t waste too much time. Because there was 

enough experience in the team I guess to distill users’ preferences 

over a period of time’ (CRA, Interview, 10 December 2014). 
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‘My role is a product support role. And when sales get to know 

whatever the problems are in the first place, it’s because they’ll be 

visiting the mine site very, very frequently. And they’ll liaise with 

me, telling, okay, we have these sorts of failures here, and these are 

the sorts of successes we have. And I will have to attend to all those 

users together with the sales team’ (CHA, Interview, 12 September 

2014). 

‘Once we do the model, it goes to the in-house pattern shop. They do 

all the patterns, which are used in the moulding and the casting. So 

once the pattern is done we go and check it and make sure this is how 

I have designed it. Because when I design this I look at this every day 

in front of the computer. But when I send it to them, they don’t know 

what it is. So I just make sure if anything jumps out and says it’s not 

right. Then I go and check it and if there are any mistakes they’ll just 

correct it. Or otherwise it’s good. Then it goes out there to the 

foundry. And [the] foundry, same thing, they mould it. I don’t see it 

there until it’s actually cast, then I have to go and check it’ (SID, 

Interview, 12 September 2014). 

Interview quotes (CRA, Interview, 10 December 2014; BRE, 

Interview, 10 December 2014) in Table 5.16. 

Increasing the application of 

intra-firm communication 

mechanisms that support 

open communication within 

and across departments 

‘Everybody puts ideas out there; nobody just sits quietly in meetings. 

If you don’t have an idea then you’re not adding benefit to the group. 

And if the idea’s a bit crazy, well that’s fine, just stick it out there and 

we thrash it out. And the good ones will get group buy-in and they 

always do’ (APR, Interview, 28 April 2014). 

‘We take feedback to a big meeting and we discuss it with a bigger 

group. Whether it’s going to benefit multiple people, whether there’s 

going to be a negative or positive impact, whether we made these 

changes. And we kind of vote on it as a big group’ (ARI, Interview, 

28 April 2014). 
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‘I said right, here's what I’m going to tell him and tried it all out then 

LOI might go through the document and read it and go, this is pretty 

interesting.  I wonder how this is going to go. And if it goes really 

well, I said hey guys this works really well and this is what Farmer 1 

now wants us to do. And so we always keep documents of all of our 

presentations. So I treat each meeting as a presentation for me. We 

keep [them] so that people can refer back and understand whether it 

was a good response or bad response. This is to make sure that the 

team understands and we are on the same journey from idea 

generation to actual prototype and production. If you have a hunch 

we’ll try it out, so there’s nothing formal because we all sit in the 

same room.  I insisted that we have an open plan office’ (DAV, 

Interview, 13 March 2014). 

Interview quotes (GUI, Interview, 13 March 2014; NEV, Interview, 

13 March 2014) in Table 5.13. 

Increasing the application of 

reward-related mechanisms 

that encourage employees to 

search, transfer, and share 

user inputs 

‘We have a thing we call the daily stand up. So for a maximum of 15 

minutes every day we get up as a team and share the things we’re 

working on, this is what we were working on yesterday, this is what 

we’re going to be working on today, these are the things that are 

causing a problem. Those are effectively the three things we talk 

about each morning. Every person gets about a minute to talk’ (STE, 

Interview, 14 April 2014). 

‘I think that is a good strength that we do value our customers 

feedback and we look for it and we try to provide the product that has 

their feedback’ (JAV, Interview, 28 April 2014). 

‘I came back and I thought for several days. And I was talking with 

the design team. That this customer is saying that he’s got some 

issues with this. And he wants that extra 300 hours. And [with] that 

sort of feedback, we come back and communicate with the design 

team here. And possibly even try to look into it and do continuous 

improvement on the product. Also, we always come back and say, 
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okay, if there’s anything we need to improve, we will certainly 

improve’ (CHA, Interview, 12 September 2014). 

‘Like this project for example: we’ve got the key accounts team, 

some of the R&D team, the marketing team, and livestock selection. 

There’s also a couple of general managers and some genetics 

consultants. So sort of six different areas and we’re going out and 

doing this. And because they can see this is a good project and it’s 

going to have a good outcome and that we need to get into this space 

or else we’re going to have problems, they’re quite keen to get 

involved’  (MIK, Interview, 28 April 2014). 

Interview quote (ARI, Interview, 28 April 2014) in Table 5.10. 

Increasing the application of 

reward-related mechanisms 

that align priorities within 

and across departments 

‘So our starting point for interacting with the customer is totally 

different from the business unit or a business person’s perspective.  

So I’ve got to teach them about herd improvement and how they look 

at herd improvement. That’s hard, and then you go, right … so that’s 

how I look at herd improvement. Here’s the journey I take my 

customers on. They go okay, as opposed to what other sort of journey 

could you do?’ (DAV, Interview, 13 March 2014). 

‘We have an annual visit, just a full on farm visit. But we’ll go out 

any other time they want us to go. If they’ve got some really good 

ideas we’ll go out and sit with them and take people from here out 

with us as well’ (LOI, Interview, 13 March 2014). 

‘Whereas you always got a huge load of development work that just 

needs to be done. And so there’s a big temptation for engineers just to 

do what engineers do. And get on with the job, rather than spend time 

talking to users who really just seem to be adding more problems to 

you. And it’s a real difficult thing to balance unless you’re quite 

disciplined and quite committed to that user input for a long period’ 

(WHI, Interview, 10 December 2014). 

‘I think there’s another layer in here too which wasn’t done 
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deliberately in that project, but it’s like we’re doing it a bit more 

deliberately now, which is exposure to the user. So it’s deliberate 

effort now, and that is the desire to get everyone out, and the team out 

on the farm at least once in a while. And I think it kind of overcomes 

it [that is, the disconnect between user requirements and developers’ 

intentions] a bit because it means everyone has some exposure, and 

that means quite a few people.  But I think that is another layer in 

why we involve users that’s really important’ (CRA, Interview, 10 

December 2014). 

Increasing the application of 

knowledge-governance 

mechanisms that support 

transfer, storage, and 

retrieval of user inputs 

‘You can take it to the business case stage, which is after we made 

the prototype. The prototype works and in terms of the business 

model we can see how we can monetise it or get value. So customer 

retention is value as far as I’m concerned for the company and then 

you can write it into a business case because a business case will say 

if we spend $500,000 designing this app or this bit of software, 

what’s my three year return on investment?  Paint that picture to me 

and then that has to go through a business case process and get 

valuated the same as every other business case’ (DAV, Interview, 13 

March 2014). 

‘Rightly or wrongly when you try to transfer it you get caught up in 

things like business case, we can model this out, what are the 

repercussions, etc.  It’s almost like I feel it’s not a deliberate block 

but the fact that you’ve got a heap of customers excited, that’s not 

enough. Now we’ve got to go through a whole heap of processes to 

reinforce it. I mean I just call it bureaucratic’ (NEV, Interview, 13 

March 2014). 

‘One of the [R&D] scientists is actually working quite heavily with 

one of the MULTI’s rapid prototyping guys to do some milk meter 

stuff. So he’s actually come across into that wider room. So it’s kind 

of nice getting the R&D scientist sitting with us. So we’ll see how 

that goes. So again there’ll be more around those weekly showcases 

to sort of keep tabs on how they’re getting on’ (GUI, Interview, 13 

March 2014). 
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‘They were just imaginary target users that we give certain 

characteristics because we think they represent a segment of our 

customer base. And just what we chose as those targets was based on 

knowledge that we already had of customers through our sales 

representatives’ contact with farmers or other experiences that we had 

with farmers’ (WHI, Interview, 10 December 2014). 

‘And then use that closeness of relationship and closeness of 

understanding [with the users] to filter into and diffuse into the 

decisions we make. And also it will help our interpretation when we 

do go and ask [users] the specific questions as well’ (CRA, Interview, 

10 December 2014). 

‘We have a case issue manager system; it’s called CIM. So it’s more 

like a quality system. I come back and normally I bring the photos I 

took at the customer’s place. Let’s say I went to one of the mine sites 

and notice some of the bolts that were dispatched from the factory 

were not conforming to what we designed. Since they’re not the right 

sized bolt, I take some photos and come back. Then I upload those 

photos into the quality system. And we can assign it to the particular 

person in charge’ (CHA, Interview, 12 September 2014). 

Interview quote (MAR, Interview, 12 September 2014) in Table 5.19. 

 

6.5 Summary of Chapter 

It was stated at the outset of this chapter that the analysis of evidence would address this study’s 

research question. Through the discussions on user inputs from user involvement, and organisational 

mechanisms facilitating the transfer of these user inputs, the foundation was set for analysing the 

interactions between user inputs and organisational mechanism constructs. These two constructs 

contributed towards answering the research question of this study. Analysing the interactions between 

these two constructs resulted in insight into the effects of user input characteristics on the application 

of organisational mechanisms.  
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It was found that the user inputs termed Add-ons, Critiques, White Spaces, and Homemade have 

varying levels of complexity and uncertainty. It was defined in the theoretical framework that the 

number and variety of knowledge components embedded in user inputs determined the complexity of 

these inputs. On the other hand, the ambiguity and completeness of knowledge components 

determined the uncertainty user inputs. Table 6.4 provides a summary of these inputs and their 

characteristics. These characteristics affected the application of decision-making, intra-firm 

communication, reward-related mechanisms, and knowledge governance mechanisms that are used to 

transfer these inputs. These effects are illustrated in Figure 6.2. The concluding chapter will discuss 

the contribution, implications and limitations of this study, and outline future research directions.  

 
 

 

Figure 6.2. Overview of user input characteristics affecting application of organisational mechanisms
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Table 6.4 Summary of User Input Across All Cases 

  Case FAR Case GEN Case MULTI Case WEIGH Case KEA 

Add-ons Purpose To check if product 
is performing as 
required 

To check if product 
is performing as 
required; To 
understand user 
requirements 

To understand user 
requirements; To 
improve existing 
product 

To understand user 
requirements; To 
improve existing 
product 

To understand user 
requirements; To 
improve existing 
product 

 Example Usage behaviour; 
Complaints; 
Feedback  

Usage behaviour; 
Feedback 

Feedback Usage behaviour; 
Feedback 

Complaints; 
Feedback 

 Outcome Incremental change 
to existing product; 
Reinforce existing 
product ideas 

Incremental change 
to existing product 

Incremental change 
to existing product 

Incremental change 
to existing product 

Incremental change 
to existing product 

 Transfer 

mechanism 

Verbally; 
Observation 

Verbally Verbally Survey; User 
interviews; 
Observation 

Verbally 

 Characteristics Less complex; Less 
uncertain 

Less complex; Less 
uncertain 

Less complex; Less 
uncertain 

Less complex; Less 
uncertain 

Less complex; Less 
uncertain 

Critiques Purpose To improve 
prototype before 
market launch 

To improve 
prototype before 
market launch; To 
check whether 
prototype is 
performing as 
intended 

To improve 
prototype before 
market launch 

To improve a product 
under development 

To improve prototype 
before market launch 

 Example Evaluations; 
Suggestions 

Evaluations; 
Suggestions 

Evaluations; 
Suggestions 

Evaluations; 
Suggestions 

Evaluations; 
Suggestions 

 Outcome Changes to prototype 
until a final product 
is achieved 

Changes to prototype 
until a final product 
is achieved 

Changes to prototype 
until a final product 
is achieved; Entirely 
new product is 
created 

Changes to prototype 
until a final product 
is achieved; 
Understand user 
requirements 

Changes to prototype 
until a final product is 
achieved; Obtain 
product ideas 
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 Transfer 

mechanism 

Verbally; 
Observation; User 
interviews 

Verbally; Genetics 
data 

Verbally Verbally; 
Observation; User 
interviews 

Verbally; Written; 
Drawing; 
Observation 

 Characteristics Less complex; 
Highly uncertain 

Less complex; 
Highly uncertain 

Less complex; 
Highly uncertain 

Less complex; 
Highly uncertain 

Less complex; Highly 
uncertain 

Homemade Purpose To explore how users 
might be using 
products differently 

- - - - 

 Example Actual modification 
of existing product; 
User prototype 

- - - - 

 Outcome Learn insight into 
how products  

- - - - 

 Transfer 

mechanism 

Observation - - - - 

 Characteristics Highly complex; 
Less uncertain 

- - - - 

White 

spaces 

Purpose To understand latent 
needs; To understand 
future trends 

To understand latent 
needs; To understand 
future trends 

To understand latent 
needs; To understand 
future trends 

To understand latent 
needs; To understand 
future trends 

To understand latent 
needs 

 Example User prototype; 
Suggestions 

Suggestions Suggestions Suggestions Feedback on 
competitor’s product 

 Outcome Learn about latent 
needs and trends; 
Use this to create 
radical product 

Learn about latent 
needs and trends; 
Use this to create 
new product 

Learn about latent 
needs and trends; Use 
this to create new 
product 

Learn about latent 
needs and trends; Use 
this to create new 
product 

Learn about latent 
needs and trends; 
Learn from 
competitor’s 
mistakes; Create 
complementary 
product 

 Transfer 

mechanism 

Verbally; 
Observation 

Verbally; Survey Verbally Survey; User 
interviews; 
Observation 

Verbally 

 Characteristics Highly complex; 
Highly uncertain 

Highly complex; 
Highly uncertain 

Highly complex; 
Highly uncertain 

Highly complex; 
Highly uncertain 

Highly complex; 
Highly uncertain 
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Chapter 7 – Discussion and Conclusion 

7.1 Overview of This Study 

The study set out to provide insight on the interactions between user inputs and organisational 

mechanisms that enable firms to create product innovation through user involvement. The rationale 

for this study was two-fold. First, there is a need for research that explains why firms are able to 

benefit from user involvement through the application of user innovation methods. Examining this 

from a firm’s perspective enhances our understanding of the intricacies within firms that allow for 

the access and transfer of user knowledge (Bogers & West, 2012; Foss et al., 2011). While we know 

from the user-centric, user innovation literature that methods such as lead-user method, toolkits, and 

crowdsourcing enable firms to access and transfer need-related information residing in users 

(Bogers et al., 2010; Ooi, 2015; Randhawa et al., 2016), discussions are, however, limited with 

respect to why heterogeneous firms are successful in using these methods to achieve product 

innovations. Without understanding the intricacies within the firm that enable the creation of 

product innovations from user involvement, it is difficult to advance the user innovation literature 

beyond user-centric explanations for the phenomenon (Foss et al., 2011; Ooi & Husted, 2016). 

Second, a main assumption of the user innovation literature is that when these methods are used, 

firms will be able to obtain relevant inputs from users that fit firms’ innovative purposes 

(Gambardella et al., 2016). However, it is unclear what these inputs are, as there is no explicit 

categorisation of user inputs in the user innovation literature. Problem-based and solution-based 

knowledge are commonly used by user innovation scholars to explain the types of knowledge that 

users provide (Poetz & Schreier, 2012; von Hippel, 1994). But the difficulty in distinguishing 

between problem-based and solution-based knowledge impedes our ability to further explore the 

reasons that lead firms to benefit from user inputs. This is because when a user provides input on 

problem-based knowledge, it is likely to contain some solution-based knowledge embedded in the 

input, and vice versa. That is, the user is expected to have at least a basic understanding of how a 

solution meets their need before the user can articulate an input about unmet, problem-related needs. 

The intertwined nature of problem- and solution-based knowledge makes it challenging when using 

them as the basis for categorising user inputs (Doty & Glick, 1994; Hambrick, 1984).  

In view of the lack of a coherent contribution in the user innovation literature providing insight on 

the intricacies within a firm, and clear categorisation of user inputs, a theoretical framework 

consisting of the KBV and innovation management perspectives was developed. The notions of 

knowledge characteristics, knowledge transfer, and organisational mechanisms were used as the 
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basis for the conceptual model. User involvement was conceptualised as a knowledge transfer 

process, providing a link between the firm and user’s parallel innovation processes, in the user 

innovation concept (see Figure 1.1). Adapting, but remaining consistent with, the user innovation 

literature, it was proposed that user innovation methods lead to product innovation for the firm 

(Bogers et al., 2010; Franke, 2014). This study focused on studying the interactions between the 

constructs of user inputs and organisational mechanisms to provide insight on how these 

interactions translate to product innovation for the firm. This will be discussed further in later 

sections. 

A qualitative research design was adopted to carry out empirical work for two main reasons. The 

muddled distinction between problem- and solution-based knowledge restricts their use as 

operationalisable user-input variables to develop hypotheses (Bacharach, 1989; Suddaby, 2010). A 

qualitative design also allows the collection and analysis of data focused on understanding the 

meanings and contextual differences between the subjects under study, rather than testing 

hypotheses.  Case study was chosen as the method for carrying out the research because it enables 

close examination of the phenomenon within the user innovation context, without foregoing the 

rigour necessary in qualitative research (Baxter & Jack, 2008; Yin, 2014). Sampling criteria were 

determined and three firms operating in traditional industries in New Zealand and Australia were 

chosen as participating firms. From these three firms, five projects were chosen as cases for this 

study. Data were collected through semi-structured interviews, relevant artefacts, and secondary 

sources. Qualitative coding followed the constructs in the conceptual model while also allowing the 

identification of categories from the evidence. Thick case narratives are presented to provide 

detailed description of the cases.  

7.2 Summary of Findings 

The main contribution of this study was the development of a conceptual model that explained the 

interactions between user inputs and organisational mechanisms that lead to product innovation. 

This conceptual model fits into the user innovation concept (see Figure 1.1) to illustrate the 

interactions that enable firms to create product innovation from using user innovation methods. 

Through the coding of interview data, 28 first-order categories were developed. These categories 

were then aggregated to eight second-order concepts and subsequently to third-order constructs 

derived from the conceptual model. The analyses of findings first identified four types of user 

inputs followed by four main groups of organisational mechanisms. These user inputs and 

organisational mechanisms were then integrated and analysed to answer the research question as to 

how characteristics of user inputs affect the application of organisational mechanisms. The effects 

of user input characteristics on the application of organisational mechanisms were presented and 
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explained. Overall, there are four key observations from the findings: (a) firms involve users to 

obtain four different types of inputs; (b) users need to possess relevant knowledge to be able to 

provide useful inputs; (c) four main organisational mechanisms facilitate firms’ effort to access and 

transfer user inputs; and (d) characteristics of user inputs affect firm’s application of organisational 

mechanisms. 

First, consistent with observations in the user innovation literature (Bogers et al., 2010; 

Gambardella et al., 2016), user involvement in a firm’s innovation projects is a means for a firm to 

access and transfer different user inputs. When firms actively involve users in concept research, 

product development, and product evaluation stages of the innovation process, they are essentially 

sourcing for external inputs to bolster their innovation efforts. Cases show clear signs of firms’ 

openness to user inputs in their consistent effort to elucidate inputs from users. This openness 

affects project teams’ willingness to seek, access, and transfer user inputs. From the cases, it is 

concluded that firms gain access mainly to three inputs: Add-ons, Critiques, and White Spaces. 

Firms transfer these inputs and use them to enhance existing products and to create new products. 

The instances of Homemade in the cases were limited to Case FAR, where evidence showed users 

making modifications to existing farm automation gates to sort untagged dairy cows. An 

explanation for the lack of Homemade observed in the evidence is the nature of the products in all 

cases. All products are complex, industrial products that contain different combinations of technical 

knowledge components such as software, electronic, mechanical, biological, and metallurgy 

components. While users possessed relevant need-related information, they were unable to make 

major changes to existing products because they lacked key technical knowledge. 

Second, the nature of the products in the cases limits the observation of Homemade because users’ 

ability to provide useful inputs depends on their possession of innovation-related knowledge. The 

user innovation literature suggests that users are useful sources of knowledge because they possess 

relevant innovation-related knowledge that communicates needs and/or provides solutions to 

innovation problems (Bogers et al., 2015; Raasch et al. 2008; von Hippel, 1994). Cases show that 

for users to make modifications to existing products, they need to possess not only problem-based 

knowledge, but also strong, technical knowledge. In these cases, users are able to provide Add-ons, 

Critiques, and White Spaces because users have the necessary problem-based knowledge. The user 

innovation literature argues that problem-based knowledge contains information about user needs 

and requirements (Poetz & Schreier, 2012). But the lack of solution-based knowledge limits the 

ability of users to make actual modifications to products. This accounts for the lack of evidence on 

Homemade and also Critiques in the form of user-created prototypes in the cases. In addition, 

complex products in the cases inhibit users from making such technical modifications and 
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prototypes. These products are a recombination of various problem-based knowledge and technical 

knowledge resulting from firms’ years of research and development (Granstrand et al., 1997), and it 

is unlikely that users possess all the required knowledge components to make major modifications 

or create prototypes. 

Third, cases show that apart from using various methods to access and transfer user inputs, firms’ 

internal coordination mechanisms in the form of organisational mechanisms facilitate input access 

and transfer. The KBV literature on knowledge management and organisational mechanisms shows 

that firms require routines, processes, and mechanisms that facilitate the leverage of knowledge for 

innovative purposes (Almeida et al., 2006; Foss et al., 2011; Kostova & Roth, 2002; Leonard & 

Barton, 2014). This study proposes four main groups of organisational mechanisms: decision-

making, intra-firm communication, reward-related mechanisms, and knowledge governance 

mechanisms. Firms apply delegated decision-making mechanisms to enable user-facing employees 

to seek, access, filter, and transfer user inputs. These employees have the authority to decide the 

types of inputs that are relevant for the firm. Product development decisions are also delegated to 

project teams. While earlier research shows that delegated decision-making leads to innovation 

performance (Foss et al., 2011; Laursen & Foss, 2014), individual employee’s existing knowledge 

base could inhibit breadth of knowledge search due to path-dependency issues (Zahra & George, 

2002). Firms mitigate this issue by organising interdisciplinary project teams. The combination of 

employees with diverse backgrounds reduces path-dependency issues when it comes to knowledge 

searches for firms. 

Further, firms apply intra-firm communication mechanisms in the form of collaborative innovation 

arrangements, formal communication channels, and informal interactions. Cases show strong 

interdepartmental collaboration throughout the innovation stages for the purpose of accessing user 

inputs, and for product development activities. Through interdepartmental collaboration, firms are 

able to access user inputs residing in different departments internally. This also helps firms to 

comprehend user inputs because project teams are able to draw from the knowledge bases of staffs 

in other departments. The literature on intra-firm knowledge transfer argues that tacit knowledge 

increases knowledge stickiness and firms need to use more informal methods to overcome this 

stickiness (Szulanski, 1996; Szulanski & Cappetta, 2006). In this study’s cases, firms used informal 

communication mechanisms in the form of discussions and brainstorming to facilitate knowledge 

comprehension and transfer internally. This allowed staff members to transfer tacit components of 

inputs within the firm through more personal means (Leonard & Barton, 2014). Cases also showed 

firms applying knowledge governance mechanisms that allowed for knowledge storing and transfer 

(Almeida et al., 2006). Firms used repositories to store user inputs that are more explicit, as they 
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can be coded. However, it is difficult to store inputs that are more tacit. The team in Case WEIGH 

stored more tacit components of inputs by creating detailed user-profiling information. These 

profiles were updated periodically when users provided new, relevant inputs. 

Fourth, the user input characteristics of complexity and uncertainty affect firms’ application of 

organisational mechanisms to access and transfer user inputs. Findings showed that the higher the 

complexity and uncertainty of user inputs, the more firms needed to decentralise decision-making 

mechanisms, apply intra-firm communication mechanisms that encouraged collaboration and open 

communication, encourage employees to seek user inputs and ensure they have aligned priorities, 

and implement mechanisms that support transfer, store, and enable retrieval of user inputs. The 

knowledge management literature argues that knowledge stickiness is largely affected by the 

complexity and uncertainty of the knowledge being transferred (Szulanski, 1996; Turner & Makhija, 

2006). In the cases, when users provided complex and uncertain inputs, firms tended to apply more 

open and informal communication mechanisms that allowed for storing and retrieving user 

knowledge within the firm. Applying such mechanisms facilitated knowledge comprehension and 

transfer, which lead to firms introducing product innovation that uses these inputs. 

7.3 Contributions of This Study 

This study makes three contributions to literature. First, this study contributes a firm’s perspective 

of user involvement to complement the user-centric user innovation literature (Randhawa et al., 

2016). Building on Poetz and Schreier (2012) and von Hippel (1994), the conceptualisation of user-

input typology from a firm’s perspective provides a more detailed explanation on the causes of 

knowledge stickiness that inhibits firms from accessing and transferring user input. By integrating 

the analysis on user inputs and organisational mechanisms, this study has shown that complex and 

uncertain user inputs affect the application of organisational mechanisms by increasing the time and 

effort needed to transfer these inputs. Specifically, the teams needed to draw from knowledge bases 

in other departments to facilitate access and transfer of these inputs. This influenced the application 

of interdisciplinary team and interdepartmental collaboration mechanisms in the cases, where 

evidence showed working collaboratively was an important organisational mechanism. Furthermore, 

more collaborative arrangements increased the need for more effective and open communication 

with an emphasis on informal methods to transfer user inputs, such as brainstorming, discussions, 

and informal chats (Leonard & Barton, 2014).  

Second, there has been recent calls by open and user innovation researchers to provide more studies 

on users’ contribution in user involvement, and organisational processes related to managing open 

and user innovation activities (Bogers et al., 2017; Stanko et al., 2017). This study contributes to 
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these calls, by building on the work on organisational mechanisms (Foss et al., 2011; Kostova & 

Roth, 2002) to provide explanations as to how organisational mechanisms are applied to transfer 

user knowledge. Analysis showed that through the application of organisational mechanisms, the 

effects of knowledge stickiness inhibiting transfer of user inputs are minimised. Here, firms were 

able to transfer user inputs and create product innovations. The interactions between user inputs and 

the application of organisational mechanisms explained the underlying reason why user 

involvement leads to product innovation for firms. That is, applying complementary organisational 

mechanisms enables firms to minimise the effects of knowledge stickiness associated with user 

involvement. In turn, this allows firms to successfully transfer user inputs and use these inputs to 

create product innovations. These findings increase our understanding of firms’ application of 

organisational mechanisms to transfer user inputs and embedded user knowledge. Specifically, 

discussions about user inputs and organisational mechanisms increase our understanding of 

knowledge governance in the context of user innovation by providing insight into the internal 

coordination mechanisms that contribute to user knowledge management. 

Third, this study contributes to conversations on innovation in traditional industries (Chesbrough & 

Crowther, 2006; Chiaroni et al., 2011; Spithoven et al., 2011). Firms participating in this study 

operate in traditional industries, and examining these firms provides insights on the innovation 

processes of these firms. Specifically, this study shows firms in traditional industries are also 

actively involving users in their innovation processes to obtain relevant inputs. The findings here 

are not only relevant for research into innovation in New Zealand’s traditional industries in general, 

but they are also relevant with respect to innovation research into firms in other nations that rely 

heavily on industries in the low- and medium-technology industries as the backbone of their 

economies (Hirsch-Kreinsen, 2008b).  

7.4 Discussion 

In this section, the findings of this study are compared with the extant literature. Three themes are 

discussed to provide insight on the interactions between user inputs and organisational mechanisms 

that enable firms to create product innovations. 

7.4.1 Sticky Knowledge Increases Effort for Knowledge Transfer 

First, sticky knowledge increases the need for firms to involve users in their innovation process. 

The user innovation literature suggests that knowledge stickiness inhibits users from transferring 

innovation-related knowledge to firms. This in turn gives rise to users creating their own solutions 

to solve their innovation problems, shifting the locus of innovation from firms to users (Bogers et 

al., 2010; Ogawa, 1998; von Hippel, 1994). It is for this reason that firms work closely with users to 
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access innovation-related sticky knowledge components residing in users, and ultimately leveraging 

these components to create product innovations (Sánchez-González et al., 2009). The findings in 

this study support the assertion that firms involve users in their innovation processes to access and 

transfer sticky knowledge components. Analysis shows that firms transferred Add-ons, Critiques, 

and White Spaces. However, only Case FAR showed instances of the category Homemade being 

accessed and transferred. There is no indication that Homemade is stickier compared to the other 

user inputs. Instead, the complex nature of industrial products in the cases inhibits users from 

making modifications to existing products as users lack the knowledge and capability that firms 

possess to recombine different knowledge components to create product innovation (Granstrand et 

al., 1992; Kogut & Zander, 1992). 

Second, due to knowledge stickiness, firms need to apply organisational mechanisms to facilitate 

the transfer of sticky knowledge components from users. The knowledge transfer literature indicates 

that stickiness affects intra- and inter-organisational knowledge transfer. Firms need to apply 

mechanisms to minimise the effects of stickiness and facilitate knowledge transfer (Easterby-Smith 

et al., 2008; Simonin, 2004; Szulanski, 1996). When firms are successful in transferring knowledge, 

it is assumed that the effects of stickiness are minimised or reduced (Rundquist, 2012; Szulanski, 

1996). Findings in this study support the assertion that firms need to apply specific organisational 

mechanisms to support the transfer of user inputs. Analysis shows that firms apply relevant 

organisational mechanisms that support the transfer of user inputs, such as collaborative 

arrangements between departments to increase their ability to comprehend and transfer user inputs.  

In addition, as complex and uncertain inputs increase stickiness (Simonin, 1999a), the application 

of mechanisms such as interdisciplinary product development teams and delegated product 

development decision-making reduce the effects of stickiness. For instance, an interdisciplinary 

team increases the knowledge base of the team to encompass technical and marketing domains. 

Having a knowledge base in diverse domains enables a team to identify and transfer inputs that 

would otherwise be disregarded due to the lack of prior knowledge required to evaluate and 

comprehend these inputs (Cohen & Levinthal, 1990).  

Lastly, accessing and transferring such inputs has no significance for firms unless these inputs can 

be translated into product innovations. We know from the user innovation literature that knowledge 

stickiness affects a firm’s ability to search accurately and transfer relevant knowledge that helps 

reduce market uncertainty for them (Ogawa, 1998; Sánchez-González et al., 2009; von Hippel, 

1994). Reducing market uncertainty and possessing solution-knowledge leads to product innovation 

for firms (Bosch-Sijtsema & Bosch, 2014; Sánchez-González et al., 2009; Souder et al., 1998). The 

KBV literature puts forward the idea that this ability to search and transfer relevant inputs depends 
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on its existing knowledge base. Firms need prior related knowledge to search for knowledge that 

minimises market uncertainty, and to transfer this knowledge before recombining the different 

knowledge components to create product innovations (Almeida et al., 2006; Bierly, Damanpour, & 

Santoro, 2009; Cohen & Levinthal, 1990; Souder et al., 1998).  

Findings in this study show that through user involvement, firms are able to search and transfer 

relevant user inputs, recombining these inputs with relevant knowledge into product innovations. 

Analysis of these findings shows that firms face difficulties in accessing and transferring user inputs, 

arising from their lack of prior related knowledge to comprehend sticky inputs. But through the 

application of complementary organisational mechanisms, firms are able to minimise this lack of 

prior related knowledge, by having interdisciplinary teams to handle the search and transfer of user 

inputs. Interdisciplinary teams help firms identify relevant user inputs and facilitate access to these 

inputs (Grant & Baden-Fuller, 2004). Their subsequent ability to comprehend and identify which 

user inputs to transfer results in product innovation in the form of incremental changes to existing 

products, new products for future markets, and radical products (Tushman & Anderson, 1986). 

7.4.2 Firm’s Perspective of User Innovation Concept 

The way in which a firm is organised for innovation, (specifically organisational design, structure, 

and mechanisms) impact a firm’s ability to innovate (Foss et al., 2013; Phillips, 2014). As observed 

by some researchers, this area of innovation management has been largely neglected in user 

innovation research (Bogers et al., 2017; Randhawa et al., 2016). The user-centric user innovation 

literature argues that users are useful to firms because they possess the required innovation-related 

knowledge resulting in products that meet market needs and are high in user value (Lüthje et 

al.,2005; von Hippel, 1994). Users have been researched extensively to identify and examine the 

motivations and conditions for users to innovate. The weakness in the user-centric user innovation 

literature is the lack of development at the other end of the equation, namely the firms that access 

and utilise user inputs. Findings show that firms access and transfer four different types of user 

inputs, and the user input characteristics of complexity and uncertainty affect the type of 

organisational mechanisms that need to be applied to transfer and translate these inputs into product 

innovation. The analysis shows that user inputs indeed affect the firm’s choice of organisational 

mechanisms to apply to access and transfer user inputs. Furthermore, it also shows that firms use 

these inputs to create product innovations. This means that these organisational mechanisms that are 

applied also allow firms to not only transfer, but also utilise user inputs to create product 

innovations.  
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The user innovation literature argues that using different methods to involve users in a firm’s 

innovation processes leads to product innovation (Lüthje & Herstatt, 2004; Nishikawa et al., 2013), 

however, the user innovation model (see Figure 1.1) adapted from Gambardella et al. (2016) is not 

very useful to explain the findings of this study. This is because it doesn’t show the interactions 

between user inputs and organisational mechanisms that lead to product innovations. In order to 

provide a basis for analysing the findings, a conceptual model (see Figure 3.2) was developed in 

Chapter 3 based on a theoretical framework grounded in KBV and innovation management 

literature streams. From the conclusions of the findings and the resulting analysis, there is a need to 

present an updated model of the user innovation concept. Figure 7.1 presents an updated, firm’s 

perspective of the user innovation concept that incorporates the conclusions from this study.. The 

conclusions are explained below: 

 Findings showed that firms use different methods to access and transfer four types of user 

inputs. These methods enable firms to access and transfer these user inputs. 

 The four types of user inputs have varied levels of complexity and uncertainty. The 

complexity and uncertainty of users’ inputs affect a firm’s application of organisational 

mechanisms to access and transfer user inputs.  

 All firms had success in translating user inputs into product innovations. Applying 

organisational mechanisms enables firms to create product innovation. 

 

 

Figure 7.1. A Firm’s Perspective of User Innovation Concept 

 

It is argued here that for a firm to be successful in creating product innovation through user 

involvement, it is not only the result of applying user innovation methods, but also how firms are 

organised internally to manage this influx of external knowledge and the effects this influx could 

have on innovation processes (Lam, 2006; Salge et al., 2012). Specifically, this study explains the 
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complex interactions between the four types of user inputs (and their characteristics) and the firm’s 

organisational mechanisms. This study is the first step towards providing explanations on how firms 

are organised internally to successfully create product innovations through user involvement. The 

findings provide insight into the organisational mechanisms that were applied by case firms to 

facilitate user involvement. The choice of organisational mechanisms to apply, grouped in the 

findings into categories of decision-making, intra-firm communication, reward-related, and 

knowledge governance, is largely dependent on the interactions between the inputs and mechanisms. 

Interactions in this case are the effects that complexity and uncertainty of user inputs have on a 

firm’s choice of organisational mechanisms to apply. This provides the basis for future empirical 

research on user involvement phenomena in general, and also the probability of examining the 

effectiveness of such organisational mechanisms in supporting knowledge transfer and enabling the 

creation of product innovations.  

7.4.3 Managing User Knowledge 

Theoretically, the KBV literature argues that knowledge is a key source of competitive advantage 

for firms, especially tacit knowledge because it is a resource that is valuable, rare, and inimitable. 

Furthermore, when firms have the capability to leverage tacit knowledge, this creates sustainable 

competitive advantage for firms (Barney, 1991; Grant, 1996). But understanding the specific 

knowledge mechanisms to transfer and leverage user knowledge requires us to first identify what is 

being transferred and used, as knowledge types and characteristics affect the knowledge processes 

that firms can employ (Kang, 2007; Szulanski, 1996). The findings of this study address this issue 

by providing empirical evidence of four user input categories and explicating the underlying 

characteristics of these inputs. The findings also show that firms employ different knowledge 

governance mechanisms such as user profiling, user input repositories, and business case to manage 

the access and transfer of user knowledge embedded in user inputs. This study’s KBV-grounded 

theoretical framework for analysing these findings enables more nuanced insight to be generated 

into what inputs are actually provided by users and how these inputs interact with organisational 

mechanisms to create product innovation. Cross-fertilisation between user innovation and the 

knowledge management literature is pertinent to the development of the user innovation concept. 

This is because knowledge management studies offer much-needed details about the nature, 

components, and management of diverse sources of knowledge, which is a missing link in many 

user innovation studies. 

While it is well established that one of the main reasons for firms to collaborate with users is that 

users are a significant source of innovation-related knowledge, especially tacit knowledge (Bogers 

et al., 2010; Greer & Lei, 2012; Sánchez-González et al., 2009), there is not much clarity or detail 
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in the understanding of the components of user-generated innovations and the embedded user 

knowledge. It is typically assumed that firms, employing the tools and methods prescribed in the 

user innovation literature, will be able to successfully access, transfer, and utilise user inputs to 

generate product innovations. The lack of empirical studies focusing on integrating the user 

innovation literature with knowledge management assumptions to explain these occurrences inhibit 

our understanding and development of user innovation beyond a concept for customer engagement. 

The findings related to user inputs, organisational mechanisms, and their interactions at the process 

level address this lack of integration between the user innovation literature and the KBV 

perspective. Apart from reporting the user involvement phenomena as such, analysis shows that the 

complexity and uncertainty levels of user inputs affect, among other organisational mechanisms, the 

intra-firm communication and knowledge governance mechanisms related to managing user 

knowledge. Firms are increasingly needed to use communication mechanisms that encourage 

interdepartmental collaboration to access and transfer users’ inputs.  

In addition, the storing of transferred inputs plays an important role in ensuring the effective 

retrieval of such inputs when needed. The overall conclusion that organisational mechanisms play 

an important role in the successful management of user knowledge is consistent with recent 

observations (Bogers et al., 2015; Bosch-Sijtsema & Bosch, 2014; Foss et al., 2011). This study is a 

first step towards a more rigorous examination of the user involvement phenomena to investigate 

specific knowledge processes that firms employ to transfer and utilise user inputs. The need for 

such specificity is relevant to the wider purpose of managing a firm’s knowledge bases. Without 

understanding the specific knowledge processes that firms use in user innovation, it is difficult for 

firms to enforce knowledge governance mechanisms to effectively manage their knowledge to 

create product innovations.  

7.5 Managerial Implications 

This study provides firms in New Zealand or other countries, operating in the farm management 

and steel castings sectors with necessary insights into the role organisational mechanisms play to 

support user involvement activities. More specifically, these insights relate to the effects different 

inputs have on the manager’s choice of organisational mechanisms to apply in facilitating user 

knowledge access and transfer. It provides managers with clearer perspective on how user 

involvement in a firm’s innovation processes leads to product innovations. This section presents 

three managerial implications for consideration. 
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 The choice of user innovation methods largely depends on the types of input that managers 

want to obtain from users. 

Managers need to understand that some methods proposed in user innovation concept are more 

suited for certain types of inputs. The user-input typology enables managers working closely with 

users to understand types of input and the characteristics for each type. As some methods are more 

suited for certain inputs, managers need to decide which method is most suitable to access and 

transfer the needed input. For example, if managers are interested in accessing and transferring 

inputs related to users latent needs, then user innovation methods that emphasis face-to-face 

interaction would work better than a survey. Findings show that managers in case firms found that 

latent needs are difficult to uncover, requiring both verbal interactions and observations. Further 

analysis shows tacit components inhibit users from articulating information about latent needs, 

which limits their ability to share such knowledge through written form. Empirical evidence in user 

innovation literature explains that latent needs are normally unarticulated and contains high levels 

of tacit knowledge components (Franke, 2014). As tacit knowledge components are difficult to 

articulate, written forms of methods to access and transfer these components are ineffective to truly 

uncover these tacit components. Therefore, managers need to be clear about the types of user inputs 

they need and use the appropriate methods to access and transfer these inputs. 

 Supportive organisational mechanisms within the firm are needed to access, transfer, and 

translate various user inputs into product innovation. 

Managers need to be aware that methods to involve users in a firm’s innovation processes are 

insufficient to guarantee successful access and transfer of user inputs, and the subsequent 

translation of relevant inputs into product innovation. This is because firms need to take into 

account the organisational mechanisms that act as coordinating mechanisms for user knowledge 

management. There is a need to adapt organisational mechanisms based on the inputs that managers 

are accessing and transferring. This is because different inputs would render certain organisational 

mechanisms ineffective. Findings show that delegated decision-making mechanism is effective in 

searching for inputs closely related to a firm’s knowledge base. However, when breadth is required 

in knowledge search, a delegated decision-making mechanism on its own could limit the firm’s 

ability to access complex and uncertain inputs. Further analysis shows managers searching for 

relevant user inputs are affected by their path-dependent tendencies. Basically, this means that 

managers are more inclined to search for inputs within a space that they are familiar with. This 

could limit their ability to access relevant inputs that are beyond the managers’ search radius.  
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Managers could break this path-dependent tendency by complementing delegated decision-making 

mechanisms with having inter-disciplinary innovation teams (Laursen & Salter, 2014; Leonard & 

Barton, 2014). Inter-disciplinary teams increases the likelihood of accessing relevant inputs beyond 

a single discipline as team members would consist of a mixture of engineering, marketing, and 

production staff. This increases the knowledge search breadth for managers. On the aspect of 

translating relevant inputs from users into product innovation, successful access and transfer of user 

inputs through the application of supportive organisational mechanisms doesn’t diminish the need 

to have complementary capabilities and processes to integrate and use such inputs. While this study 

largely examines only the access and transfer parts of the equation, findings have been positive so 

far with case firms being able to translate relevant inputs into product innovation. It is 

recommended that managers should assess internal capabilities in knowledge integration to 

determine if inputs could be integrated successfully to create product innovations.  

 Contributions of relevant user inputs to successful product innovations don’t diminish the 

need and importance of other sources of innovation-related knowledge 

The inputs that users provide to firms are not the only source of innovation-related knowledge that 

contributes to product innovation. Managers need to seek other sources of knowledge, whether from 

suppliers or partners, to increase product innovation success. We know from research in innovation 

and technology management that there are many external sources of knowledge that firms draw 

upon when pursuing technological innovation (Pavitt, 1984; Tidd & Thuriaux-Alemán, 2016). 

Findings in this study show New Zealand case firms operating in the farm management sector relied 

on suppliers for initial technological knowledge for products. These initial transfers of knowledge 

from suppliers allow case firms to develop their own technological competencies for subsequent 

changes to the products. The firms’ technological competencies don’t diminish the need to access, 

transfer, and integrate new external sources of innovation-related knowledge (Granstrand et al., 

1997). Analysis in this study shows that knowledge characteristics such as tacitness, complexity, 

and uncertainty inhibit knowledge transfer. This difficulty or stickiness requires managers to adapt 

supportive organisational mechanisms that allows for more face-to-face interactions with users, and 

similar interactions between internal business units and departments to facilitate sharing of external 

knowledge. Note here that this study focuses on knowledge characteristics as a determinant of 

knowledge stickiness. But managers need to understand that other factors such as the ability of the 

sender and receiver of knowledge in the transfer process could well increase or reduce knowledge 

stickiness (Szulanski & Cappetta, 2006). These other knowledge stickiness factors could well affect 

the transfer of knowledge and technological competencies from users, suppliers, and partners of the 

firm. 
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7.6 Limitations and Future Research 

This study has its limitations. First, data was collected from limited geographical locations, 

specifically, firms operating in New Zealand and Australia’s traditional industries. This could 

inhibit the ability to generalise research findings to other industries, as firms operating in different 

industries have different innovation processes conditioned by industrial dynamics (Pavitt, 1984). 

For example, the technological nature of product innovation in the supplier-dominated farm 

management industry in New Zealand means that the findings are more applicable to industries 

with similar sectorial patterns and firm conditions. Reader can use the thick descriptions of the case 

firms and cases to judge the transferability of these findings to other similar contexts. 

Second, this study is limited because it focuses on the knowledge transfer process that occurs when 

users are involved in a firm’s innovation processes. It assumes that firms possess the relevant 

capabilities and processes to integrate and translate user inputs into product innovations (Kogut & 

Zander, 1996). Although the findings have shown that firms in all cases were able to utilise user 

inputs to create product innovation, the exact percentage of user inputs actually used in these 

instances was unavailable. This is because the main purpose of this study is to understand and 

provide insight on these user inputs and the organisational mechanisms associated with access and 

transfer of these inputs. 

Third, empirical evidence was collected and analysed by a single researcher. This increases the 

possibility of researcher bias in case selection and errors when interpreting various sources of data. 

Researcher bias is mitigated as case selection was guided by the theoretical propositions of this 

study. Furthermore, discussions about suitable firms for data collection were held with thesis 

supervisor and then co-director of the Centre for Innovation and Entrepreneurship. These 

discussions ensured that case selection was grounded on the theoretical propositions within the 

traditional industries operating dynamics. The co-director also assisted in establishing connections 

with suitable firms that met the sampling criteria derived from the theoretical propositions of this 

study. Interpretive errors, if any, when analysing the data were minimised by the iterative process of 

comparing evidence with relevant streams of academic literature and across the five cases. 

Discussions with thesis supervisor were used to check and refine interpretations and conclusions 

derived from the data. 

There are two avenues for future research arising from this study. First, future research could 

explore the conceptual model and firm’s perspective user innovation concept in more detail. One 

way of doing this would be by conducting hypotheses testing on the user-input typology and 

organisational mechanisms to derive the possible causal relationships between the user input and 
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organisational mechanism constructs (Foss et al., 2011). Here, testing the conceptual model requires 

analysing the relationships and interdependencies between the constructs. Many interdependencies 

could exist in a firm’s choice of organisational mechanisms that could be explored (for example, 

change in user involvement produces direct change in user inputs; this change is amplified through 

the process). A second way would be by studying how these inputs are integrated and translated 

into product innovations. Specifically, future research could examine what is this knowledge 

integration process that leads to product innovations, and the implications of this process on 

organisational design, structure, and mechanisms. Careful explication of this transformation process 

would provide more detailed and nuanced explanations that would aid theory development (Raub, 

Buskens, & Assen, 2011). 

Second, future research could also examine the effects of the four user inputs on the knowledge 

transfer process in detail, that is, examine and measure the impact of the four types of inputs 

throughout the knowledge transfer stages. Szulanski (1996) proposed that knowledge transfer 

consists of four stages: initiation, implementation, ramp-up, and integration. Research could 

examine the effects of knowledge stickiness on the stages of knowledge transfer in the context of 

transferring these user inputs. This is because transferring different user inputs means that firms 

need to adapt their knowledge search and transfer mechanisms according to the level of stickiness 

of these inputs. Furthermore, future research in this area could also explore whether these inputs 

affect the firm’s decision to transfer and internalise them or access them without internalising them 

through arm’s length collaborative arrangements within the user innovation context (Grant & 

Baden-Fuller, 2004). While the user innovation literature indicates that firms utilise various 

methods to access user inputs, it is unclear whether firms are necessary to internalise the knowledge 

embedded in user inputs in order to benefit from the inputs. 
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Appendix A – Interview Protocol 
 
Introduction (Briefing the interviewee) 

Introduce my project.  

The objective of this interview is for me to understand 3 things: 

1. How your department/team engage customers in your innovation or NPD processes 

2. What inputs do you obtain from your customers 

3. What mechanisms do you or your team use to obtain those customer inputs 

 

Background question 

 What is your official position and briefly explain what are your responsibilities? 

User input questions 

 What is the innovation project about? Who are involved in the project? 

 How do you collaborate with customers to obtain feedback, etc? 

 Why is there a need to access/transfer user input? 

 Who determines the need to access/transfer user inputs? 

 What do you mean when you talk about user inputs? Can you please explain and elaborate? 

 How do you use customers’ inputs? 

Organisational mechanisms questions 

 What are the existing organisational mechanisms in place to facilitate access/transfer of user 

inputs? 

 Is the existing mechanisms sufficient? Why? 

 What other mechanisms could be implemented to facilitate accessing/transferring user inputs? 

Why? 

 How do you collaborate with other departments/teams to get the product 

developed/commercialised? 

 How are employees motivated or encouraged to access & use customer inputs in the project? 

Challenges of user involvement questions 

 What problems did you encounter when you are accessing/transferring user inputs? 

 How did you go about solving the problems? What specific mechanisms/processes did you 

implement? 

 How have the problems encountered actually affected existing organisational mechanisms? 

 Was there a need to adapt existing mechanisms or adopt entirely new mechanisms? What 

mechanisms? Why and how it was implemented? 

 What other improvements could be employed to facilitate access to user inputs? 
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Appendix B – Participant Information Sheet 
 
 

Department of Management & International Business 

Level 4, Owen G Glenn Building 

12 Grafton Road 

Private Bag 92019 

Auckland 1142 

New Zealand 

+ 64 9 373 7599 

 

 

PARTICIPANT INFORMATION SHEET (STAFF) 

 
 

Project title: User innovation inputs and associated organisational practices: Impact of user 
         input features on organisational practices 

 
Name(s) of Researcher(s): Kenneth Husted, Thomas Bohné, Yat Ming Ooi 
 
Researcher introduction  

 

Mr. Yat Ming Ooi is a Ph.D. candidate in Management at The University of Auckland Business 
School (UABS) under the supervision of Professor Kenneth Husted and Dr. Thomas Bohné. 
Professor Kenneth Husted is a Professor of Innovation and Research Management, and Dr. Thomas 
Bohné is a lecturer at UABS. 
 
Project description and invitation 

 

Although user innovation concepts are implemented by organisations in various sectors, academic 
and practitioner knowledge in user innovation concepts is somewhat incomplete. The umbrella term 
“user innovation”, provides insignificant information to academics and practitioners on specific 
inputs that are embedded in user-driven innovation inputs. What are organisations tapping when 
accessing “user innovation”? How will the different types of “user innovation” affect organisational 
practices? In this research project, we attempt to understand the types and features of user inputs 
when implementing user innovation concepts. This study will also provide insights on the extent 
user input features could potentially affect organisational practices used to access these inputs. 
 
You are invited to participate in this project. Your organisation has granted us permission to 
approach staff members involved in the process of accessing user innovations. Staff members could 
be those proposing strategies to access user innovation and those implementing these strategies. 
You are selected because you are currently working or have worked on innovation projects that 
utilise “user innovation”. If you are interested to participate in this project, please contact the 
researchers directly. 
 
Project Procedures 

 
We will be conducting up to two interviews with you over a four week period. Depending on the 
data analyses conducted on your responses in the first interview, we will decide whether a second 
interview is necessary. The interviews will take approximately 2-2.5 hours. Your responses will be 
treated as confidential. Any information or personal details that may be gathered in the course of 
this project will be dealt with confidentially. No personal information about you will be disclosed to 
third parties. You will not be identified in any publication of these research results. 
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Your participation in this study is voluntary. Your principal/owner/Chief Executive Officer has 
assured that participation or non-participation in this project will not affect your existing 
employment status in any manner. No individual responses will be shared with 
principal/owner/Chief Executive Officer or any other member of your organisation. Instead, if 
requested, we will provide a presentation or workshop in your organisation to communicate the 
results of this study.  
 
Data storage/retention/destruction/future use 
 
Digital audio recorders may be used during the interview process. We will transcribe the recordings, 
where necessary. Recordings and transcriptions will be kept securely in digital format at the 
premise of the University for 6 years. Access to the archived digital recordings and transcriptions 
will be restricted to the researchers of this project. After the prescribed period of storage, the digital 
data will be erased, and hardcopy, if any, sent to destruction agency for disposal in a confidential 
manner. 
 
The data will be used in the preparation of public seminars, media releases, materials for teaching, 
journal publications, book publications, business cases, PhD theses, and other research outputs 
deemed appropriate. No personal information will be published in any manner you will not be 
distinguishable. 
 
Right to Withdraw from Participation 

 
You are free to withdraw from participation in this project within 2 weeks after the first interview is 
conducted without furnishing a reason, and with no consequences. 
 

Anonymity and Confidentiality 

 

Any information or personal details that may be gathered in the course of this study will be dealt 
with confidentially and you will not be linked in any manner. 
 

Contact Details and Approval Wording 

 
If you wish to participate in this study or if you have any concern about the information sought for 
in this project, you may contact Mr. Yat Ming Ooi. Email: y.ooi@auckland.ac.nz; or Professor 
Kenneth Husted, Professor of Innovation and Research Management, The University of Auckland 
Business School, Level 4, Owen G Glenn Building, 12 Grafton Road, Auckland, Private Bag 92019. 
Telephone +64 9 373 7599 extn. 86829. Email: k.husted@auckland.ac.nz.  
 
For any queries regarding ethical concerns you may contact the Chair, The University of Auckland 
Human Participants Ethics Committee, The University of Auckland, Research Office, Private Bag 
92019, Auckland 1142. Telephone +64 9 373 7599 extn. 87830/83761.  Email: 
humanethics@auckland.ac.nz. 
  
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS 
COMMITTEE ON 10 October 2012 for (3) years, Reference Number 8462. 
 
 
 
 
 
 

mailto:y.ooi@auckland.ac.nz
mailto:k.husted@auckland.ac.nz
mailto:humanethics@auckland.ac.nz
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Appendix C – Consent Form 
 

Department of Management & International Business 

Level 4, Owen G Glenn Building 

12 Grafton Road 

Private Bag 92019 

Auckland 1142 

New Zealand 

+ 64 9 373 7599 

 

CONSENT FORM (STAFF) 

 
THIS FORM WILL BE HELD FOR A PERIOD OF 6 YEARS 

 
Project title: User innovation inputs and associated organisational practices: Impact of user  
                  input features on organisational practices 
 
Name(s) of Researcher(s): Kenneth Husted, Thomas Bohné, Yat Ming Ooi 
 
I have read the Participant Information Sheet; have understood the nature of the research, and why I 
have been selected.  I have had the opportunity to ask questions and have them answered to my 
satisfaction. 
 

 I agree to take part in this research 
 I understand that I am free to withdraw participation from the study within 2 weeks after 

the first interview is conducted 
 I understand that my organisation has provided permission to the researchers to access my 

organisation’s facilities and staff 
 I understand that my principal/owner/Chief Executive Officer has assured that 

participation or non-participation will not attract any repercussions or affect my existing 
employment status 

 I understand that anonymity and confidentiality will be kept 
 I understand that data and personal information, if any, collected from this study will be 

treated confidentially 
 I understand that no individual responses will be divulged. Instead, there is an option to 

request for a presentation or workshop that will communicate the aggregate results of this 
study 

 I agree / do not agree to be audiotaped for the interview. Even if you agree to being 
recorded, you may choose to have the recorder turned off at any time 

 I understand that I can request a copy of the final transcription and recommend 
amendments if the transcriptions are inaccurately transcribed 

 I understand that data collected will be used for teaching and research purposes as set out 
in the Personal Information Sheet, and deemed appropriate by the University 

 I understand that interview responses, transcriptions, and digital recordings may be kept 
for 6 years, after which they will be destroyed 

 
Name       ___________________________ 
 
Signature ___________________________ Date  _________________ 
 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS 
COMMITTEE ON 10 October 2012 FOR (3) YEARS REFERENCE NUMBER 8462. 
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