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Abstract

It is well established in the innovation management literature that a firm’s ability to innovate is key to developing sustainable competitive advantage. Several frameworks attempted to incorporate knowledge management (KM) within the principles of innovation. However there is scant evidence of the influence of human resource management (HRM) on KM and its successful contributions to international new product development (NPD) with a quest on faster speed to market time. This paper examines these interrelationships, based on an in-depth literature review and a rigorous case study of a major Australian manufacturer in the paint and coating industry and two of its subsidiaries in the US and New Zealand. The results assist in clarifying the conceptual issues, further linking HRM, KM and international NPD in the pursuit of sustainable competitive advantage.
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Background 

The continuously increasing pressures of domestic and global competition require firms to become more innovative, with a view to increasing their overall competitiveness. NPD cycle times have become a competitive weapon for a growing number of firms and thus a focus of research on product development and management. Reducing the time to the introduction of a new product or service can create competitive advantages in, for instance, market share, consumer perceptions, or profitability (Karlsson & Ahlstrom 1999, Perks & Wong 2003, Shani & Sena 2002). Indeed, with shorter cycle times, products can incorporate a more up-to-date assessment of customer needs and technological possibilities, while still not being late to market (Ward et al, 1995). Consider an example: Throughout the 1980’s, Honda and Toyota consistently introduced new models every two to three years, compared with a five-year cycle of General Motors and Ford. As a result, the two Japanese automakers gained market share at the expense of their US rivals (Birou & Fawcett 1994).

A cautious approach is required as rapid NPD cycles and thus reduced time to market need to be considered in conjunction with other factors including intended product performance levels, product lifetimes, product margins, and competitor offerings in diverse markets (Bayus 1997). Blindly following a strategy of compromising product performance for fast development times can lead to a “strategic treadmill” where firms are “condemned to run faster and faster but always staying in the same place competitively” (Stalk & Webber 1993, p. 97). Hence, it seems important to consider whether market conditions have led to an emphasis on accelerating new products in their market or whether the widespread attention placed on speeding up the development process (and the mandated corporate objectives of cycle time reduction or increasing the percentage of sales) have lead to the creation and production of products with lower performance levels, shorter lifetimes, but sharply declining prices (Bayus 1994).

Several authorities have argued that the ability to transfer and share knowledge from one unit or subsidiary to another contributes to enhanced organisational learning, development and innovation, and in turn, a firm’s performance in both the manufacturing and services sectors (e.g., Argote & Ingram 2000, Asakawa 2001, Håkanson & Nobel 2001). Furthermore, it seems that firms focusing on core competencies through continuous innovation in strategy, processes, structures, products and services succeed over firms that do not (Parikh 2001). The recent burgeoning of literature referring to the importance of KM and the development of a firm’s intangible resources has been mirrored by a parallel change in organisational practices, with a reconfiguration of job roles in several firms (Walton 1999, p. 72). This focus on intangible resources and concern about knowledge workers is leading to what some call the knowledge theory of a firm. This theory recognises the significance of tacit skills development by individuals and holds the following position:

· Knowledge is the key sustainable source which adds value to a firm and its products; as such it is central to the development of a strategic advantage;

· A key distinction is between explicit knowledge (which is manifest and capable of being documented and presented in a form that can be presented to others) and tacit knowledge (which is evident only in its application and not readily amenable to transfer and share);

· Firms need to tap into tacit knowledge, identify ways in which it can be made public and transferable within an organisation, and capture it so that it becomes part of a firm’s capital or resources, readily available to others when knowledge workers have retired or left permanently; and

· Individuals are the primary representatives of knowledge acquisition, and in the case of tacit knowledge, are its primary repositories. 

The importance of the people factor in KM, and the effective creation, embodiment, dissemination and use of knowledge, provides an apparent link between KM and HRM. Several theoretical models attempted to incorporate HRM and KM within the principles of innovation, and there are some studies, which explored organisational factors promoting or inhibiting the innovative application of knowledge. However, there is scant evidence on what influences human resources actually have on KM and in how far it contributes to NPD, particularly faster speed to market times.

Concurrently with the developments in the field of innovation, there is the hegemony of KM as a key element in improving organisational competitiveness (Hedlund 1994). Existing models of KM fall into three broad categories: intellectual capital models (e.g., Edvinnson 1997), knowledge category models (e.g., Nonaka & Takeuchi 1995) and social constructionist models (e.g., Demerest 1997). The third group of models assumes a wide definition of knowledge, viewing it as intrinsically linked to the social and learning processes within a firm. These models are well accepted because they do not assume any given definition of knowledge but rather invite a more holistic approach to knowledge construction (McAdam, 2000, p. 234). They also attempt to address, both the technical and social construction of knowledge, as well as the subsequent embodiment, dissemination and use of constructed knowledge (e.g., McAdam & McCreedy 1999). However, little is known about the dynamics of the links between the various areas presented in social constructionist models.

For many types of firms, much depends on the speed of the NPD process and the real time products are introduced to markets. That is, it appears that firms, which can expedite the development process, stand to gain tremendously, and that shorter development times mean that more new product ideas can be placed in the pipeline helping to hedge the risk of developments being unsuccessful. An earlier introduction often seems to improve a product’s profitability, due to an extended sales life of a product, a created opportunity that allows to charge a premium price, or development and manufacturing cost advantages (Karagozoglu & Brown 1993).

This study focuses on the largest Australian paint manufacturer with operations in numerous overseas markets. The speed to market time is particularly important for paint manufacturers as for the coatings industry in general. With respect to the paint manufacturer under investigation, ever increasing competition from other MNCs operating in the coating industry requires the firm to constantly develop new and innovative products and thus remain competitive on a local and international level. For instance, there are increasing pressures around the world for ‘green’ solutions to many problems or projects, including the use of organic solvents in paint products. Furthermore, the coatings industry faces increasing competition from alternatives to traditional paint coatings, such as powder coatings and more durable material design. This research will examine some links between HRM and KM enablers on the knowledge flow to enhance NPD cycle times. The findings contribute to our understanding in which specific ways HRM affects the KM process and in turn international NPD processes. The following two sections provide a brief examination of some predominant studies in the HRM and KM field.

Human Resource Management Factors

Traditionally, HRM practices concentrates on resolving key people issues such as the employee recruitment and selection process, training and development process, employee rewards schemes, and appraisal process. Figure 1 presents an overview of some selected HRM models outlining their foci and main contributions. 

********************************

Insert Figure 1 about here
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The following discussion concentrates on four main HR enablers on intra and inter-firm knowledge flow, which seem to be - to varying degrees - influenced by HRM practices. They are: tacit knowledge, organisational learning, organisational competencies, and organisational design. Next, each of these four enablers will be discussed in brief. 

Tacit Knowledge: Several authors advocated the value of tacit knowledge (Platts & Yeung 2000, Korac-Kakabadse et al 2002, Swan et al 1999). In particular, Armbrecht Jr et al (2001) examined the benefits of nurturing open access to people’s tacit knowledge and the facilitation of allowing tacit knowledge to flow freely through various organisational channels. This harnessing of tacit knowledge, possessed by individuals and teams, appears to be important to achieve breakthrough innovations and thus increase the competitiveness of a firm. Mascitelli (2000) proposed three mutually reinforcing methods, which encourage the exposition, transfer and sharing of tacit knowledge, thereby facilitating innovative output: (a) the physical involvement, (b) the use of face-to-face interaction amongst team members, and (c) the stimulation of a sense of adventure and fun within project teams. Firms or managers who can inspire such feelings seem to secure a stronger emotional commitment, motivation and involvement of people, which can be a catalyst for pushing innovations faster into the market. Some other studies concluded that it is a manager’s or team leader’s responsibility to establish an atmosphere that is conducive to harnessing tacit knowledge (Abell & Oxbrow 1999, Earl & Scott 2000).

The importance of tacit knowledge to R&D centres in the paint industry arises from the potential of achieving breakthrough innovations through structures and processes that facilitate the transfer and sharing of tacit knowledge. The maturity and competitiveness of markets within the paint industry places various pressures on firms to introduce new products to the market as quickly as possible. This study focuses on the relative importance of tacit knowledge on intra and inter-firm knowledge sharing. In particular, we examine the use and relative value of face-to-face interaction and sense of job fulfillment (or simply fun) amongst team members, as these factors seem most likely to influence the success of KM programs in the paint industry. The following research issue (RI) summarises the reasoning above:

RI 1:
How does tacit knowledge impact on the flow of knowledge, in particular knowledge transfer and sharing?

Organisational Competencies: Recently, some authors explored the use of intangible resources with a focus on the development of organisational skills (as to employees’ abilities), arguing that organisational competencies provide the skeleton that forms the starting-point in order to achieve a competitive advantage (Braganza et al 1999, Godbout 2000, Narasimha 2000). Similarly, Pitt and Clarke (1999) examined the issue of strategic knowledge development, arguing that the management of innovative output needs to be a “purposeful orchestration” of knowledge growth and application. That is, organisational knowledge and competencies enhance a firm’s strategic position in the face of competitive and other environmental contingencies. Two types of causal ambiguity that may affect organisational performance are: (1) linkage ambiguity and (2) characteristic ambiguity (Wilcox King and Zeithaml, 2001). Of particular interest appears to be characteristic ambiguity, that is, an uncertainty intrinsic to the knowledge resource itself, as tacitness is one causally ambiguous characteristic. This is particularly relevant when considering tacit knowledge and the difficulty involved in transferring and sharing tacit knowledge, and the value of tacit knowledge for sustained competitive advantage. Individual competencies such as skills, aptitudes and motivation extend organisational competencies and together they are likely to influence the dissemination and application of knowledge, and subsequently drive the speed of NPD processes. This argument leads to the following research issue:

RI 2:
How do organisational competencies influence the flow of knowledge?

Organisational Culture: KM looks at how people use information and knowledge to solve problems more efficiently. Whenever the generation or acquisition of new data, information or knowledge relies on other people making knowledge accessible and sharing it, the culture within a firm becomes important. Usually, the organisational structure of a firm predetermines the culture and in turn people’s communication and learning behaviours. A company’s culture is an evolving system of collective meaning cultivated by members’ shared history, symbols, values, business processes, and expectations, and fostered through their interpersonal relationships and social interactions in daily life within and across teams, departments, and subsidiaries. A knowledge-centric culture is recognised as one where individuals in the entire organisation - not just in, for instance, functional areas such as human resources, marketing, or R&D - interact, collaborate, educate and learn from one another on an on-going basis, irrespective of their location or local time. Often, however, organisational cultures present obstacles to transferring and sharing knowledge (e.g., Delong & Fahey 2000). Gupta and Govindarajan (2002) showed that the knowledge outflow from the source subsidiary, e.g. Australia, depends on their perceived value of their knowledge and intention and willingness to transfer it to, and share it with others. The knowledge inflow into the target subsidiary, e.g. United States, depends on their motivation to receive knowledge from the source subsidiary and the perceived value of this newly acquired knowledge. Abou-Zeid (2002) supported this view noting that effective knowledge transfer and sharing between subsidiaries relies on collective understanding and explication of each subsidiary’s culture and value system.

In addition, employees national culture also seems to have an effect on the corporate culture and possible on multi-national team effectiveness in NPD (Herder et al 2003, Sivakumar & Nakata 2003, Song & Parry 1997). The above argument leads to the following research issue:

RI 3:
How does organisational culture impact on the flow of knowledge?

Organisational Learning: Organisational learning occurs when employees of an organisation act as “learning agents”, thus responding to changes in their internal and external environment (Argyris & Schon 1978). In R&D centres in the paint industry, for instance, organisational learning may occur when basic assumptions regarding a product or raw material are proven to be incorrect, either through failure of the product to perform a desired function or failure of the product in the market place. This new knowledge then forms the basis for new assumptions. This leads to the argument that an improved business performance results largely from the effective capture, storing, dissemination, sharing, and application of knowledge arising as a consequence of organisational learning; and competitive advantage arises when a firm conducts itself in a distinctive way, for example, through its HR practices, innovative output, or quality assurance (Pemberton et al 2001). Focusing on different aspects of organisational learning, Nair (2001) examined the complexity of learning systems. The understanding of organisational learning from learning as adaptation to information processing and then to knowledge creation systems demonstrates a link of increasing complexity, emphasising a holistic approach to organisational learning. Although the focus is now on practical aspects such as developing learning systems, processes and tools, a solid theoretical base for organisational learning still is eluding researchers. Similarly, Lynn (1998) and Lynn et al (1999) stressed that little is known about the role that team learning plays in NPD processes and the impact of team learning on speed of development and new product success. Organisational learning seems critical to the KM process and faster NPD cycle times in the paint industry because innovation not only tends to span many functional areas including engineering, marketing, sales, manufacturing, and finance, but NPD teams frequently are composed of individuals from different backgrounds, locations, and cultures. The brief discussion above, leads to the following research issue:

RI 4:
How does organisational learning impact on the flow of knowledge?

In brief, little is known about the role of HRM practices, especially the factors of tacit knowledge, organisational learning, organisational competencies, organisational design, organisational culture, and their influence on KM factors and the KM process in order to contribute to faster speed to market times in the paint industry. Further, we do not know which HRM factors have a greater influence on the KM process than others. The following section links human resources as a core KM driver with a number of core elements, which appear to be necessary to drive the KM process.

Knowledge Management Factors

KM has been created by the collision of several other subjects within the management discipline, such as human resources, leadership management, organisational development, change management, brand management, total quality management, or information technology (Bukowitz & Williams 1999); and whether it is now an accepted subject or not, it certainly has emerged as a discourse in academic and industry circles. The concept of ‘managing’ knowledge - insofar this is possible - is really nothing new, with knowledge receiving explicit acknowledgement in economic analysis by the Neo-Classical economist, Alfred Marshall. Almost forty years ago, Marshall (1965, p. 115) argued that capital consists to a greater part of knowledge and that knowledge is the most powerful engine of productive firms. In the early 1990’s, MNCs such as Buckman Laboratories, Skandia, Monsanto and Hewlett Packard, to name a few, coined the concept and movement of KM, in an institutional systematic effort to capitalise on the cumulative knowledge that their firms possessed (Davenport 1997, Drucker 1993, Serban & Luan 2002, Sveiby, 1997).

KM plays an important role in accelerating NPD cycle times in that it is likely to improve its efficiency and effectiveness, as demonstrated on other business processes (e.g., Nonaka & Takehuchi 1995, Davenport & Prusak 1998). KM and particularly knowledge transfer and sharing can provide a platform for conceptualizing ideas and discussing their feasibility by including other parts of the organisation in the process that may have tried previously to implement similar ideas. In addition, KM can help identify and address gaps in a firm’s technology applications and explore emerging needs of employees in order to fulfill their tasks better and faster. Furthermore, Markides (1997) suggested that a functioning KM program makes firms less vulnerable to new entrants and increases their ability to adapt to changing situations.

The NPD process consists of parallel and sequential activities, which can be broadly categorised in four stages: (1) concept generation, (2) specifications and prototype development, (3) commercialisation and launch, and (4) post-launch enhancements (Parikh 2001). In between these stages, several planning and organisational issues are resolved to facilitate successful transitions from one stage to the next, and create value through rapid innovation processes and thus speed to market times.

The following discussion examines core elements that all influence the KM process in some way (see also Figure 3 further below), and highlights the importance of various HR and KM enablers of knowledge flow to faster speed to market times. Figure 2 presents an overview of some of the KM models that are reviewed for this purpose. The discussion is structured into seven sections: attributes of knowledge, socially constructed knowledge, knowledge transfer, knowledge sharing, strategic knowledge management, viable knowledge, and R&D centre location. Figure 2 also summarises the focus and contributions of diverse authors.

********************************

Insert Figure 2 about here
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Attributes of Knowledge: There are specific aspects of knowledge that help explain the value of knowledge and knowledge as a source of competitive advantage. McEvily and Chakravarthy (2002) adopted a resource-based view, suggesting that there are three attributes contributing to a firm’s knowledge: complexity, tacitness, and specificity, which all may affect the persistence of a firm’s performance. These attributes also seem to influence the speed with which competitors match its product performance improvement. That is, performance advantages based on complex, tacit and specific knowledge seem to be harder to replicate because the bases of superior performance are more ambiguous to outside observers than to employees of a firm. The potential benefit of these findings to international NPD teams and R&D centres in the paint industry relates to an increased focus on profitable projects through improved or better understanding of the knowledge used to create innovations. Complex and tacit knowledge, for instance, may be used to develop new products that have an increased chance of developing a competitive advantage, particularly when the complexity and tacitness of the knowledge makes the new products hard to imitate. Consider a paint manufacturer introducing a new technology to the market, such as the introduction of water-based acrylic paints for exterior applications or suede effects for interior applications. This brief discussion leads to the following research issue:

RI 5:
How do knowledge complexity, tacitness and specificity affect the flow of knowledge? 

Knowledge Transfer: A KM framework that includes processes and mechanisms to capture, organise, and store knowledge generated by R&D activities, and then diffuses that knowledge throughout the firm, seems to increase innovation and firm competitiveness (Parikh 2001, p. 27). Similarly, Perez-Bustamante (1999) discussed KM structures in the context of highly innovative firms, capable of managing anticipated and unanticipated changes in their market environments, and thus operating profitably in competitive and dynamic situations. Other authors noted that the NPD process needs to be considered as a set of knowledge links which are activated as information and knowledge needs arise and supported by the implementation of a knowledge-based culture and networks that support fast information and knowledge transfers (e.g., Argote & Ingram 2000, De Meyer 1993, Perez-Bustamente 1999). Furthermore, Kline and Rosenberg (1986) proposed an iterative model of the innovation process where data, information, and knowledge - from commercial activities and knowledge of market conditions - are transferred in a forward and backwards process between different innovative activities. Innovation is suggested as a learning process that takes place between scientific research and the market, through which the organisation uses knowledge to develop products with the characteristics demanded by the market. Finally, Perez-Bustamante (1999) discussed the tacitness and distinctive nature of technological knowledge, without exploring the knowledge embodiment and application, as well as knowledge transfer processes and barriers, explicitly. Another important aspect of knowledge transfer is the application and integration of information technology such as groupware products, which form an integral part of most KM programs. However, IT solutions alone are unlikely to lead to effective knowledge transfer (Tissen et al 1998). The above argument leads to the following research issue

RI 6: How is knowledge transferred in order to facilitate the flow of knowledge? 

Knowledge Sharing: The process of knowledge sharing underpins the success of many KM programs. The organisational design and culture appear to be major determinants, if not the most important ones, for the success of knowledge sharing initiatives, both within a firm and between firms. Indeed, more and more organisations seem to realise that an atmosphere conducive to learning, communicating, and interacting is just as important as the ability to implement changes to current structures and processes (e.g., Blosch 2001, Tissen et al 1998). In an IT context, some firms try to build KM programs and architectures before they build the cultural, collaborative or business foundations of those programs. Several intangible components seem to be critical in order to support the sharing of knowledge, for example: trust, clear communication, a common language, matching goals for sharing, spaces to think and reflect, an awareness of the tacit nature of some knowledge, a flexible organisational structure, and an infrastructure that supports knowledge sharing (Coleman 1999, Fraser et al 2000, Hendriks 1999). Also, there are numerous management studies on the importance of trust in inter-firm alliances as trust enhances growth through shared and collective learning and reduced fear of opportunistic behaviour (Dyer & Singh 1998, Gulani 1998), whereas intra-firm (between subsidiaries) trust has received scant attention (Grey & Garsten 2001).
RI 7:
What factors contribute to better knowledge sharing and in turn to faster speed to market times? 

Strategic use of KM: Several authors stressed the importance of a firm and management’s strategic direction of KM programs in order to apply and use disseminated knowledge successfully (Braganza et al 1999, Carneiro 2000, Parikh 2001). One of the main challenges faced by firms that try to manage knowledge-intensive projects seems to lie in the lack of clarity of the contribution of tacit and explicit knowledge to organisational innovation, for example, faster NPD cycle times (Braganza et al 1999). Hence, an attempt to determine the strategic purpose of a knowledge-intensive project by clarifying and defining the knowledge program based upon some measurable NPD outcomes is important. Braganza et al (1999) suggested that all knowledge projects should be clearly linked to the strategic intent and goals of a firm and managed according to their intended contribution. Moreover, they proposed a knowledge-innovation diamond that classifies knowledge programs based upon their benefits. The diamond consists of four domains: explore, exploit, enhance and expedite, with the first two domains being of particular interest to the NPD process and faster time to market outcome, as this is where knowledge use and subsequently discontinuous innovation occurs. For each of the four domains a different management approach is required, and management plays a crucial role in the success of projects in the knowledge-innovation diamond. Whilst this research will not test the appropriateness of the knowledge-innovation diamond, it will examine management’s involvement in knowledge dissemination, sharing and application activities in R&D centres. The following research issue (RI) summarises the reasoning above:

RI 8:
How does management’s role in setting a strategic direction influence the flow of knowledge?
Viability of Knowledge: Achterberg and Vriens (2002), who adopted Beer’s (1979) viable system theory model in an attempt to systematically link knowledge and organisational viability, recognised the importance of knowledge as a central element to the viability of firms and as a strategic asset. They particularly investigated the type of knowledge a firm requires to remain viable, as well as practices or procedures that ensure that only viable or up-to-date and not superseded knowledge is captured, shared, retained, and applied in firms. This issue appears to be of particular interest to many MNCs due to the large amount of information and knowledge that is available to employees. Hence there is a need to ensure that only viable knowledge is captured, disseminated, and transferred, thereby increasing chances of improving the NPD process and rapidness of introducing innovations. Similarly, Johannessen et al (1999, p. 121) discussed the use of viable knowledge, and developed rudiments of innovation theory - based upon a firm’s vision - facilitating the development-integration and application of knowledge. As a result, better use of existing knowledge and more effective acquisition and assimilation or new knowledge becomes a core business objective. Continuous changes in the knowledge base produce new disequilibria and therefore, new profit opportunities, and they do so at an increasing pace. A firm’s vision gives direction for knowledge creation, and supports innovation, enabling knowledge integration and use. The purpose of a vision, in the KM context, is therefore to take advantage of the divergence between actuality and potentiality by creating a foresight for both employees and targeted customers in order to generate the necessary change, and capture/create the required knowledge, in the firm (Johannessen et al 1999, p. 125). Little is known about the value of viable knowledge in R&D centers in the paint industry, and therefore the following research issue needs to be explored further:

RI 9:
What is the relative importance of viable knowledge to achieve faster speed to market times?
Location of R&D Centres: Knowledge creation and innovative output seem to depend greatly on the location choice of R&D centres. There is some indication about the impact of R&D centres upon innovative productivity in the pharmaceutical industry (Cardinal & Hatfield 2000). The influence of the location, for instance, varies for different measures of innovation and between diversification types, such as highly diversified, single, or dominant firms. Two main points from Cardinal and Hatfield’s (2000) research concerning patent productivity are: firstly, firms with at least one R&D centre seem more innovative than firms without one, and secondly, a R&D centre close to corporate headquarters appears to be significant to substantiate its productivity. There is a third point that seems particularly relevant to MNCs; that is, international R&D centres appear to support firms in learning faster about their customer needs and industry or market developments (Asakawa 2001, De Meyer 1993). These results lend support to the importance of the co-location of R&D people who are spread across research centres, but also suggest that proximity seems important for the integration of R&D with other functional areas and strategic goals for product innovation. Large paint manufacturers, for example, typically have geographically dispersed manufacturing and R&D facilities and the findings by Cardinal and Hatfield (2000) and Asakawa (2001) are relevant to this study in that they support the notion that the location of R&D centres has an effect on the type of innovation that occurs at different locations.

RI 10:
How does the location of R&D centres affect innovative output as a whole and specifically faster speed to market time?
In brief, it is not quite clear what the specific contributions of the above discussed six elements (i.e. knowledge attributes, knowledge transfer, knowledge sharing, strategic use, knowledge viability, and R&D facility location) have on the acceleration of NPD processing with the result of faster speed to market time, and how they are linked to the above discussed HR and KM enablers on the flow of knowledge in organisations.

Theoretical Framework

The conceptions of KM have become increasingly interdisciplinary in nature in an effort to mirror the complexity of the subject. This complexity, combined with the recent development of scholarly interest in KM as a source of competitive advantage, has resulted in a predominance of descriptive work and a quest for more analytical examination. The framework presented in the cyclic model, shown in figure 3, indicates the influence of, firstly, the four core HRM practices (recruitment, training, appraisal, rewards) on the development of core competencies, a firm’s ability to learn, the design and culture of the organisation, and the sharing of tacit knowledge. Secondly, a typical KM process consists of various stages, for instance, knowledge identification, capture, storage, dissemination, sharing, and application. This research suggests that the flow of knowledge in the KM process depends on six factors that ultimately contribute to superior knowledge flow and faster speed to market times. These factors are: attributes of knowledge, knowledge transfer, knowledge sharing, the strategic use of knowledge, the viability of knowledge, and the location of innovation or R&D centres. Arrows shown in figure 3 suggest a two-way interactive process between the HRM, KM and NPD domains.

********************************
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We suggest that HR enablers influence KM enablers and those in turn the KM process positively, and can play an important role in accelerating NPD cycle times by improving its efficiency and effectiveness as demonstrated on other business processes (Nonaka & Takehuchi 1995; Davenport et al 1998). KM, for instance, often can provide a platform for conceptualising ideas and discussing their feasibility by including other parts of a firm in the thinking and decision-making process that previously may have tried to develop and implement similar ideas. In summary, we argue that a gap exist in the current body of knowledge linking predominant HRM enablers with KM enablers, outlined in figure 3. This research attempted to explore and establish some new views in an effort to identify the importance of these interactions based on views of an international Australian manufacturer of paint products.

Methodology

This research adopts the case study method because it deals with a contemporary problem that seeks further clarification through an understanding and explanations of the behaviours and actions of firms and managers rather than through measuring those (Carson et al 2001). Three in-depth cases (cases are from the paint/coating industry with each case presenting a major player in Australia, New Zealand and the United States) allowed for triangulation of perspectives (i.e. HRM, KM and NPD), which not only enriched the data but also enhanced the rigour of the overall research design (Maxwell 1994, Patton 1990). That is, the use of multiple perspectives allowed for the weakness or bias of one perspective to be compensated for by the other (Amaratunga & Baldry 2001). The cases provided the opportunity for theoretical and literal replication and therefore the results are analytically generalisable (Yin 1994). The basis for theoretical replication was the difference between organisational perspectives that were anticipated due to the effect of HRM on the KM process resulting in innovation being introduced faster to the market. Literal replication was based on the success of the NPD process. Furthermore a comparison of case A and B, case  and C and case B and C achieved triangulation.

Purposive and convenient sampling was used as each case was based on specific criteria related to this study and on the researchers’ accessibility to cases and respondents. The sample of respondents consisted of 12 highly experienced senior managers, who were rich sources, most being knowledgeable in both HRM and KM. Each of the three selected case studies involved four in -depth interviews of 60 to 90 minutes each. For confidentiality reasons we are unable to identify the name of the paint manufacturers (we refer to them as case A, B, and C). Case A is the manufacturer’s core business unit operating in Australia for one of Australia’s largest paint and coatings manufacturers. Case A conducts R&D activities, manufacturing, distribution, marketing, and provides technical support across the entire spectrum of paint and coating types, including products such as broadwall interior and exterior paints, timber finishes and industrial coatings for the protection of plant and equipment. Case B is located in the United States and interviewees from this case come from two wholly owned subsidiaries of the Australian parent company (case B is a full range supplier of products to the US market like case A). Finally, case C operates in New Zealand and manufactures part of the product range supplied by case A and B to their markets, importing the rest of the range from Australia. R&D activities in the New Zealand firm are less intense than is the case for the Australian parent and US sister company.

The two main data collection methods were through secondary data sources and in-depth interviews. Secondary data like annual reports, work instructions, training manuals, training records allowed the corroboration of evidence obtained from the interviews. Of core interest was to obtain detail about managers’ experiences in their specific business unit under various circumstances. Due to the exploratory nature of this study, there were only a few prior categories that could be established for the interview questions. Hence, several open-ended questions were pre-established for the questioning guide, which provided some consistent structure to the interview process, followed at every interview. Due to the anticipated complex nature of the interactions between HRM and KM in the NPD process, we needed to synthesize responses given by managers and required an ability to understand some of those interactions, based on their pre-existing awareness of HRM, KM, and NPD. This allowed us to probe managers’ responses and thus obtain richer data.

We recorded some notes, taped the interviews and then transcribed the data. This process allowed us to be attentive during the interview, with the ability to probe responses, and enhance the overall accuracy of the data (Patton 1980). Probing of some responses and viewpoints facilitated the further integration of concepts from the extant literature into the interviewing process. Interview questions sought to investigate managers’ experiences, opinions, values, knowledge, background and demographics. In particular, we were interested in managers’ perceptions about the relative importance and effectiveness of various HR-influenced organisational factors and the role of knowledge enablers. Following data collection and coding, we performed within- and cross-case / cross-country analyses.

Discussion

The following discussion summarises the findings of firstly, four research issues related to HR’s influence on six knowledge enablers that are driving the innovation process, and secondly, six research issues related to the contributions of six specific KM enablers on NPD cycle times. 

Influences of HRM Factors on KM Factors. Several authors emphasised the importance of HRM practices suggesting they are a key to assuring sustainable competitive advantage (e.g., Armbrecht Jr et al  2001, Godbout 2000, Nair 2001, Pitt & Clarke 1999). This research assessed specific ways in which HR enablers may affect the flow of knowledge and various KM initiatives based on a case study from the paint and coating industry. The previous section examined four factors - tacit knowledge, organisational learning, competencies, culture - which are influenced highly by a firm’s HRM practices, and suggested their impact on the flow of knowledge. The findings support the literature in that most of the four factors were confirmed as factors being very important having a strong influence on the flow of knowledge and KM’s contributions to faster speed to market times, see figure 4.

********************************
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********************************

(1) Tacit knowledge was perceived as an important to very important factor in influencing KM enablers and faster speed to market time; whereas there was common agreement amongst managers that tacit knowledge needs to be transferred and shared more effectively. Most managers also stressed that there is some confusion about the true value of tacit knowledge to colleagues in other subsidiaries and there are difficulties about how this knowledge can be transferred best without spending an excessive amount of time on identifying who needs what knowledge in what format at what time at which location. There is an awareness of IT collaborative tools but also a need to increase the accessibility to the tacit knowledge of individuals and the organisation, or as one Australian manager describes: “transfer mechanisms are in place but we need to know what we know, what others across the Pacific know, and how valuable this know-what or how is before we can think about sharing and using it”. Most managers believed that valuable information and personal knowledge (a reference to tacit knowledge) is shared mostly at meetings than via any other method. An Australian manager noted that “more information and knowledge is exchanged, and new ideas generated, in a two to three day conference, than would be the case for three to four months of normal business activity. The face-to-face interaction is invaluable”. Other key facilitators enhancing the accessibility of tacit knowledge are collaborative tools, intra-firm yellow pages, expert databases, occasional online discussion groups, and knowledge repositories that facilitate the transfer of tacit knowledge to an explicit form. Most managers agreed, however, that there is a need to increase awareness levels, training and easier usage of these facilitators.
(2) Organisational competencies: All respondents strongly supported the significance of organisational competencies (see figure 4), but also individual competencies such as skills, aptitudes and motivations as key to developing sustainable advantage. Although the identification and development of individual competencies did not occur in all cases, they are beginning to receive greater attention across the organisation. All senior managers, for example, indicated that they had started to communicate objectives of their firm more clearly and efficiently in an attempt to link them to organisational competencies. Some cases had commenced a competency gap analysis to strategically address gaps in competencies to better achieve organisational objectives and stay on top of competitors. Furthermore, organisational competencies contribute to KM initiatives through the unique skills, motivation and variety-generating potential that each individual brings to the firm. A New Zealand manager emphasised that by “identifying and developing the competencies and expertise possessed by individuals at [our firm], we are able to take advantage of the often uncovered potential of individuals and develop competencies that will assist in knowledge sharing”. Furthermore, most managers highlighted the need to consider the organisation’s requirements when developing competencies. 

(3) Organisation culture seemed to have by far the largest influence on HRM and KM. All respondents, see figure 4, stressed the high importance of their organisation’s as well as team culture. However, all managers noted that the current culture is not effective with regard to generating, transferring, sharing, and using knowledge. Culture appears to influence most aspects of organisational activity, and is a large driving force for the success or failure of KM programs, especially for knowledge dissemination, knowledge sharing and knowledge application. All cases had undergone differing degrees of organisational restructuring since 1998 (e.g., downsizing, redundancies, changing composition of upper and executive management), and this chance affected the culture that existed in each organisation adversely, creating uncertainty and negativity that affected morale and the motivation of many employees. The restructuring that occurred in the organisation involved reduction in the number of manufacturing sites owned, reductions in the number of employees from many parts of the company (redundancies), and frequently changing upper management composition during the periods of restructuring. These factors combined to reduce / destroy trust in the organisation which in turn negatively impacted on the day-to-day activities of the organisation (share price plummeted during restructuring) and more specifically on knowledge transfer and sharing because several people felt that their employment situation was insecure and felt distrustful of management and the organisation as a whole.

Moreover, natural knowledge transfer and sharing efforts declined as employees lost the motivation and felt uncertainty regarding job security. Presently, all three cases undertake few initiatives to actively create a culture that encourages better knowledge sharing. An Australian manager noted that “it would be good to have a culture that is empowering, supportive and innovative, with self-supporting mechanisms”, however, the “current culture keeps people on a tight rein and is not really supportive”. Most managers highlighted the importance of having top management espousing a culture that would support innovation and knowledge sharing, and not allow “idea killers” to be dominant. Factors that all too often still seem to impede a knowledge sharing culture include knowledge hoarding for personal gain, concentration on financial goals (of each subsidiary), and lack of broad understanding of enterprise direction and strategies amongst middle management and operational levels. These inhibiting factors have been in evidence, and continue to different degrees across all the cases. Currently, very few mechanisms and actions exist for formal knowledge sharing, either within each case organisation or between the case organisations, and the transfer and sharing of knowledge, especially tacit knowledge, occurs in an ad-hoc manner. For all three case organisations, the technical side of the business encourages a team culture through the use of self-managed project teams that concentrate on NPD for a given area of responsibility. For example, the various functions within technical are arranged in small teams (normally consisting of three to ten members and one supervisor) that work on solving customer problems or developing new products, with the day-to-day running of the technical business controlled by the respective supervisors. Reporting to senior technical management occurs monthly or quarterly only.

Some managers also noted that national culture of the employees influences their organisational culture to some extent, noting that there are the occasional differences between Australian, New Zealand and US managers and the R&D team members. Between Australia and New Zealand, for example, a strong ‘not-invented-here’ syndrome exists, which is not so prevalent between Australia and the US or New Zealand and the US. Most likely this is due to the more limited interaction that between the US and Australia / New Zealand subsidiaries and therefore limited exposure to the other cultures or to pressures to change culture. In the case of New Zealand this also may be due to resentment at having been taken over by the Australian parent company. Other specific examples how differences in national culture affected communication and sharing behaviours were not mentioned.

(4) Organisational learning: Organisational learning resulted from processing and interpreting newly acquired information or knowledge, either in explicit or tacit form, and gaining from it new tacit knowledge. Most managers noted a high to very high importance and effectiveness of organisational learning. Several indicators were found for the importance of organisational learning to developing sustainable advantage, for instance, harnessing organisational learning through R&D teams which could benefit by sharing knowledge about specific challenges or problems experienced during NPD processes. Individual competencies often contribute to accelerated NPD cycle times by bringing different perspectives and experiences to bear on problems faced in a previous NPD process, possibly resulting in unique solutions to problems and, in the case of innovative output, improved quality of new products or reduced time to market. Further, this type of interaction may be beneficial for challenging the norms and standard ways of thinking in a firm, which could result in the increased possibility of breakthrough innovation. Most managers noted that diverse employee education and development programs generated organisational learning as the organisation encouraged employees to share their newly acquired knowledge with other employees, with a focus on better access to knowledge relevant to their current tasks. Formal processes to generate new organisational learning are, for instance, intranet sites which accumulate and share best practices, some (as this is not always the case) team project reviews upon project completion providing information about success factors and bottlenecks, sharing of all research results, some online learning and training exercises. 

Some managers felt, however, that the awareness and accessibility of specific processes and tools needs to be raised not only to produce more effective knowledge sharing behaviours in employees (see figure 4), thereby increasing the chances of more efficient and innovative NPD, but most importantly to educate people about KM’s benefits – for the firm and themselves - and thus motive them. A New Zealand manager stressed the importance of HR support noting that “education and training programs must be on-going if it is to be useful…[and that] people can be trained to generate and exchange information or share knowledge provided they are given the right support, environment and tools”. An American manager noted: “some learning can only be achieved through hands-on, on-the-job experiences supplemented by the occasional seminar or training class. Another example from the Australian organisation related to the development of an almost identical product occurring at three different locations at the same time. This type of scenario no longer occurs due to better integration of the company’s activities and improved knowledge sharing - the organisation attempts to learn from past mistakes by sharing them. Only one U.S. manager displayed a “that’s the way its always been done around here” attitude indicating that organisational learning may not be occurring to any great extent. In general, senior managers believed that having the correct people in the correct positions was far more important than having the correct structure (simple, functional, multi-divisional), and that the use of self-managed R&D teams provides the appropriate level of differentiation, integration and control for the sharing of tacit knowledge.
KM’s contributions to NPD. There is little empirical evidence in the literature on how KM contributes to more efficient NPD processes resulting in faster market introductions. The findings of this research offer some support of KM’s significance to more enhanced NPD outcomes (see figure 5). The results support knowledge attributes, knowledge transfer and the integration of suitable IT support tools, knowledge sharing and the viability of knowledge as being the core factors influencing faster speed to market times. 

********************************

Insert Figure 5 about here

********************************

(1) KM attributes: There was no real indication given by managers that the complexity or specificity of knowledge affected the persistence of the organisation’s competitive advantage and therefore maybe performance. The importance of the tacit aspect of knowledge was rated highly by most managers (see figure 5). All three cases are particularly good at matching competitor products and product improvements in various markets, and at producing products that are hard to imitate by competitors, possibly indicating that specific, tacit and complex knowledge is being generated, shared and used by the employees, even if they are not necessarily aware of it.

The use of meetings, workshops, and project-based collaboration appear to be invaluable methods to share ideas, concepts, and knowledge between employees. All managers stressed the importance of face-to-face interactions (either formal meetings or informal get-togethers), next to tele and videoconferences, to share tacit knowledge. In particular, managers agreed that the amount of tacit knowledge that is exchanged at short conferences over a two to three day period was far greater and more valuable than other sharing activities would occur over several months of normal business activity and correspondence. Complex technologies take longer to reverse engineer because a greater number of components, and relationships among them, must be examined and their effects on the overall functionality and performance of the product determined. The more tacit a firm’s technological knowledge, the less employees can communicate to suppliers, customers, or their peers, who might deliberately or inadvertently share information with the firm’s competitors. Products supported by highly specific knowledge are challenging to reverse engineer because idiosyncratic features of the application context moderate the relationships between design parameters and product performance. This is certainly the case with paint involving new technologies, that are complex mixtures of many raw materials that require specific knowledge to apply and use, and require the tacit knowledge of the organisation to develop the products and engineer them to customers needs.

(2) Knowledge Transfer: The use of IT applications is seen as essential methods for transferring knowledge, providing simple yet effective tools for people to share their knowledge with a small to large audience, and over large distances between geographically remote sites. All managers indicated the importance of transferring knowledge (see figure 5) noting that the Intranet, e-mail, and occasional tele and videoconferences as their primary methods for communicating and sharing knowledge with other employees. Also, the recent introduction of group-wide e-mail has changed people’s work practices and simplified the process of communicating and sharing information and knowledge with other members of the organisation in other parts of the world, allowing greater reach and efficiency. Most respondents noted though that it has to be seen whether the recent introduction of group-wide groupware system will encourage people to communicate more frequently and share ‘job-relevant’ knowledge more effectively (see figure 5). Other applications such as the use of desktop sharing and videoconferencing systems are used rarely but there is agreement amongst managers that especially real-time systems need to be utilised more frequently. Until very recently the three organisations were using different email systems which presented a number of problems, most notably the loss of email attachments when information / knowledge was transferred from one subsidiary to another. Also, not all of the email addresses of members in other subsidiaries were stored in the same directory. That is, a person working in Australia did not have readily available the email addresses of colleagues in New Zealand, the U.S. or elsewhere in their address book. That is, extra effort was required to identify people and share information or knowledge. The latest introduction of an organisation-wide groupware package has resolved some of the previous communication barriers.

(3) Knowledge sharing underpins the success of many KM programs and still, firms all to often encounter a variety of problems in cultivating a sharing environment and encouraging their employees to share their knowledge or the knowledge of consumers, suppliers or distributors. Managers interviewed for this research admitted that they should placed more emphasis on intra and inter-organisational knowledge sharing, indicating a high to very high importance of sharing knowledge as a key to successful international NPD. A reason for this perceived sharing neglect may be that most senior managers are primarily responsible for KM initiatives in their respective R&D centres or departments, and consequently implemented initiatives in slightly different ways, following personal preferences and approaches. For example, one US manager suggested: “forced sharing rarely works, it has to happen naturally, and… that can be in a formal or informal situation”. Further, the fragmented approach within the organisation and absence of an organisation-wide KM program and guidelines including organisation-wide coordination and facilitation of KM-related functions (i.e., different KM initiatives in Australia, New Zealand, and the United States), has a negative effect on the organisation’s ability to efficiently and effectively transfer and share knowledge, and thus reduces the potential for shorter development cycles times. Furthermore, most managers agreed that knowledge sharing was influenced greatly by their corporate culture or even team culture (noting differences between Australia, New Zealand and U.S. subsidiaries) and trust amongst employees, and that the current cultures are neither supportive nor empowering or innovative. Several managers stressed that no attempts to change the culture have been made and that “it is likely that this will continue to have a negative effect on knowledge sharing activities and on most KM initiatives in general”. Techniques that were found to lead to (increased) sharing within and across the organisation were, for example, a group-wide intranet supporting document sharing or finding experts, team briefings and debriefings, education and development programs, in-house training, groupware applications such as e-mail, desktop conferencing usually supported by teleconferencing, and videoconferencing.

(4) Strategic use of KM: The contributions of strategic management to KM had some effect on faster speed to market times, however managers from the three cases agreed that a structured approach to managing knowledge or rather cultivating a knowledge-centric environment, and KM initiatives are still in its infancy, and as such, neither had become part of the strategic plan of the organisation nor is a part of the business goals of the organisation (see figure 5). While NPD projects undertaken in various decentralised R&D centres are linked to the strategic intent and goals of the organisation, the KM program and KM initiatives are rarely or not at all. Indeed, most managers agreed the KM program or current initiatives in various parts of the organisation are driven by selected business unit, predominantly the technical business unit, and as such have not been introduced and communicated to the wider organisation. One U.S. manager expressed concern that…”if the KM initiatives are treated in a similar manner to the quality assurance initiatives (that is not taken seriously) by management, it is unlikely that it will ever be used strategically”.  

(5) Viability of knowledge: Whilst all managers indicated a high to very high importance of viable knowledge, as shown in figure 5, they provided little specific information on how their organisation ensures the viability in generating, retaining and applying knowledge in NPD activities. Viable information and knowledge also needs to be shared faster, and for that to happen, knowledge sources and recipients need to have a better understanding of their needs. On several occasions was noted, however, that knowledge is not always shared in a timely manner, and often knowledge is shared “too late”. One Australian manager believed that “this was less of a problem now with the increased ease of sharing information and knowledge and increased reach afforded by the new groupware system”. The large majority of knowledge generated by the organisation is through the day-to-day activities of developing new products and taking them to market, utilising both the formal and informal networks of the organisation. Recruitment of new know-how (consulting or alliances with Universities) occurs infrequently. Some managers also noted that there is a shortage of experienced people available to support them and that the knowledge possessed by their customers and distributors still is an underutilised resource. 

(6) Location of R&D centres: Most managers supported the decentralised location of R&D centres (see figure 5), arguing that close proximity to the head office would most likely be detrimental to long-term R&D and possible discontinuous innovation due to the often slow nature of the process that could be viewed by management at the head office as taking too long and adding little or no profit to the organisation. However, several managers agreed that proximity to head office and a closer integration with other departments of the organisation would be beneficial for the transfer of information and knowledge, which may be more important for incremental product improvements that often happen in a shorter time frame than discontinuous innovation, and consequently require more interaction with the other departments to successfully bring inventions or product improvements to market. These views concur with the findings of Cardinal and Hatfield (2000) on the pharmaceutical industry.

Conclusion

This research strengthens existing theory by confirming that people are the main drivers of KM programs. A strong link between HRM and KM suggests a positive contribution to NPD processes in paint and coating manufacturing firms. The introduction of a cyclic interdisciplinary model outlines some possible linkages between selected HR and KM enablers resulting in better knowledge flows with a quest to contribute to faster speed to market times in the international new product development. The integrated model presented in figure 3 shows that the core HRM functions training and development programs, recruitment processes, rewards and appraisal can influence a firm’s competencies, learning, culture, and individual/organisational tacit knowledge held in predominately the heads of its employees, organisational processes and systems. In turn, we argue that these four HRM-driven enablers can influence various knowledge enablers, in particular, a firm’s attributes of knowledge such as the complexity, tacitness, and specificity of knowledge, the acceptance and use of methods and tools assisting intra-firm and inter-firm knowledge transfer, knowledge generation and NPD process improvement through diverse sharing initiatives, management’s strategic direction in implementing KM programs and communicating KM initiatives in order to apply and use disseminated knowledge more successfully in NPD processes, the viability of knowledge, and the significance of R&D centre location, i.e. a decentralised or centralised R&D function.

The interdisciplinary model also has a few implications for HRM and KM theory. The framework builds on the model proposed by McAdam and McCreedy (1999) and Soliman and Spooner (2000) as it identifies four HR-driven factors that tend to influence various KM enablers in the KM process. The model also links KM with faster speed to market time, providing a holistic framework for the interdependency between HRM, KM and NPD. Previous models incorporated the principles of HRM, and some main aspects of it, to some extent, but did not regard it as a possible key driver for the KM process. Indeed, few studies have examined the influence of HRM on KM (Yahya & Goh 2002). A review of the academic HRM and KM literature confirmed that more analytical research is required to provide better explanations of the influences of HRM on KM processes, as well as linking both streams to the NPD literature. This research attempted to fill parts of this gap by proposing a number of HR-related factors and investigating their relevance for KM, that is to facilitate the generation, dissemination, transfer, sharing, and application of knowledge, and in turn support to the international NPD process by contributing to faster speed to market times. Furthermore, we discussed a number of knowledge enablers influencing KM contributions to NPD relevant to R&D centres.

The model also may assist managers, in particular in R&D and NPD, in understanding the links between HRM, KM and NPD, and developing and deciding on appropriate factors and practices for successful KM programs that may improve NPD processes. Considering that firms have to deal with more demanding domestic and international customers and a more complex, faster learning competitive environment, the pressure is on to keep up with constant product chances, improvements and innovations. Based on the emerging importance of knowledge as a competitive asset and KM as a business practice, our approach outlined some issues, which seem to influence intra and inter-firm knowledge flows - within a major multinational manufacturer of paint and coating products - ultimately contributing to faster market introduction. The research findings are based on the experiences and perceptions of highly experienced managers and therefore issues raised in this research might find a higher acceptance and consideration amongst practitioners. Implications based on the findings suggest that an understanding of the HRM issues that mediate KM and contribute to more efficient NPD processes, may NPD cycle times, resulting in reduced time to market for new products, shorter NPD cycle times, larger competitive advantage, or larger market share. An accompanying shift in management focus away from managing information and towards managing people and their tacit knowledge and the influences that will lead to better creativity and more innovative output, seems appropriate.

The research findings suggest that R&D or NPD managers must pay particular attention to their individual and organisational competencies, cultivate an open organisational and team culture based on lateral communication and self-management, and a continuous organisational learning environment supported by senior management. These factors have an influence on various knowledge enablers, most notably the acceptance and use of diverse mechanisms to transfer and share knowledge with others, the identification of viable individual and organisational knowledge and its timely relocation to other parts of the firm, a clear strategic direction communicated by top and middle management thus justifying new initiatives or maybe chance to all employees and making an effort to gain their support. R&D centre location did not seem to have an influence on NPD outcomes or faster speed to market times. In fact, all managers did not see a disadvantage in decentralised NPD activities but rather noted an advantage in serving the specific needs of multi-domestic markets. However, some managers noted that due to the typical decentralisation of most R&D activities in the paint and coating industry, there is a need for more efficient sharing of tacit and explicit knowledge, and building of trust amongst those employees who work in geographically remote locations.

The results are conform with various conclusions in the KM literature suggesting that managers who are trying to cultivate a knowledge-centric culture and implement a KM program of whatever size or format need to understand and recognise (that/the):

· KM programs do not operate, or operate efficiently, without consideration of factors other than those that comprise the KM system or process, that is for instance: knowledge generation, dissemination, transfer, sharing, and application;

· HRM is a core business component that influences and supports KM programs and knowledge-intensive processes such as NPD. It seems that only once a firm reaches a high degree of knowledge-orientation and KM processes are well in place, HRM practices and initiatives, such as reward systems for knowledge sharing or internal training programs for IT transfer mechanisms, may become less influential and prominent;

· Critical importance of knowledge transfer tool and sharing methods as key enablers affecting communication and knowledge flows in a KM process, especially in firms with decentralised R&D centres in different locations and firms that depend highly on R&D activities and innovative output;

· Importance of suitable and compatible IT applications and on-going use of various knowledge generation activities such as formal and informal meeting, online chat rooms, workshops, (real-time) teleconferences supported by PC desktop sharing, or videoconferences, being just a few examples of actions influencing the effectiveness of knowledge sharing activities within international NPD; and

· Organisational (and often team) culture and structure is a critical factor that usually affects all aspects and undertakings of a firm. This research supports other studies supporting the community view of a flexible organisation-wide structure and an open sharing environment that are detrimental to the success of a KM program and faster international NPD times.

In summary, whilst this research has explored several aspects of how four specific HRM-related factors influence some knowledge enablers of the KM process, and those enablers in turn contribute to a faster NPD process and innovative output, there are several aspects that require further investigation. As this research was exploratory in nature, further exploratory and then explanatory research confirming and generalising these and future findings is necessary. The results of this research are based on R&D processes in the paint and coating industry, which limit the application of the results to other manufacturing sectors. While the link between innovation management and KM has been established well in the literature, the significance of the link between HRM, KM and NPD, further initiated by this research, needs to be established in more depth. 
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Figure 1 - Various HRM Models

	AUTHORS
	FOCUS
	CONTRIBUTIONS



	Armbrecht Jr et al (2001)
	Culture and organisational structure
	Importance of culture, infrastructure and IT for the sharing of tacit knowledge, which also are facilitators in order to achieve KM objectives. 

	Mascitelli (2000)
	
	Proposed three mutually reinforcing methods for the clarification and sharing of tacit knowledge. 

	Pemberton et al (2001)
	Bench marking
	Benchmarking combined with organisational learning benefits organisational performance. Organisational learning is an essential ingredient.

	Nair (2001)
	Complexity of learning systems
	Theoretical approach provides company theorists with a system-wide, holistic approach to organisational learning.

	Lynn et al (1999)
	Team learning
	Proposed three factors that improve a new product team’s ability to learn and innovate faster.

	Godbout (2000)
	Core competencies


	Core competencies are the result of a deliberate management strategy.

Focus is on management consultancy.

	Pitt & Clarke (1999)
	Management of strategic innovation
	Management of strategic innovation is the purposeful orchestration of organisational knowledge development and application. 

	Wilcox King & Zeithaml (2001)
	Causal ambiguity
	Causally ambiguous characteristics regarding key competencies are associated with higher firm performance in the textile industry and hospitals.

	Narasimha (2000)
	Creativity mechanisms
	Theoretical framework assists in conducting systematic studies into the role that organisational knowledge can play in ensuring the maintenance of competitive advantage


Figure 2 - Various KM Models

	AUTHORS
	FOCUS
	CONTRIBUTIONS

	McEvily & Chakravarthy (2002)
	Tacit Knowledge
	Complexity and tacitness of technological knowledge and design is important for defending minor and major product improvements.

	McAdam & McCreedy (1999)
	Innovation drivers
	Importance of taking a holistic view to KM.

Social and scientific paradigms of knowledge creation.

	McAdam (2000)
	
	Demonstrates a relationship between KM and innovation.

	Parikh (2001)
	R&D
	Provides a starting point for KM in high-tech R&D firms.

	Perez-Bustamante (1999)
	Knowledge links
	Theoretical approach to understanding the flows of knowledge arising from commercial activities.

	Argote & Ingram (2000)


	Knowledge transfer
	Theoretical framework of knowledge reservoirs for understanding when knowledge transfer is most likely to occur.

	Coleman (1999)
	Knowledge sharing
	Focus on intangibles, including culture as the most important element for knowledge sharing, in an IT context. 

	Carneiro (2000)
	Strategic

Management
	Theoretical framework highlighting the importance of management’s strategic use of KM and focusing on outcomes.

	Braganza et al (1999)
	
	Importance of management’s strategic use of KM, with knowledge linked to strategic intent and intended contributions. 

	Achterberg & Vriens (2002)


	Link between organisational viability and knowledge
	Outlines a systematical link between organisational viability and knowledge.

	Johannessen et al (1999)


	Knowledge validity
	Theoretical approach to innovation theory based on organisational vision and KM.

	Cardinal & Hatfield (2000)
	R&D location / proximity to head office
	Shows how R&D facility location relative to headquarters affects the type of innovation that occurs in the pharmaceutical industry.


Figure 3 - Theoretical Framework
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Figure 4:
 Managers’ perceptions of the relative importance and effectiveness of HRM-related factors

	
	Case

Australia
	Case

United States
	Case

New Zealand
	

	Respondent (
HRM-oriented factors (
	1
	2
	3
	4
	Mean
	1
	2
	3
	4
	Mean
	1
	2
	3
	4
	Mean
	Total Mean

	Tacit knowledge
	1
	2
	1
	1
	1.25
	1
	1
	2
	1
	1.25
	1
	1
	2
	2
	1.50
	1.34

	
	3
	2
	1
	2
	2.00
	2
	2
	2
	2
	2.00
	1
	2
	2
	3
	2.00
	2.00

	Organisational competencies
	2
	2
	1
	1
	1.50
	2
	2
	1
	2
	1.75
	1
	2
	2
	2
	1.75
	1.67

	
	2
	2
	2
	3
	2.25
	3
	2
	2
	2
	2.25
	2
	2
	2
	2
	2.00
	2.17

	Organisational culture
	1
	1
	2
	1
	1.25
	1
	2
	1
	1
	1.25
	1
	2
	1
	1
	1.25
	1.25

	
	3
	3
	3
	4
	3.25
	4
	3
	3
	3
	3.25
	3
	3
	3
	3
	3.00
	3.17

	Organisational learning
	1
	1
	2
	1
	1.25
	2
	2
	1
	2
	1.75
	3
	2
	1
	2
	2.00
	1.67

	
	2
	1
	2
	2
	1.75
	3
	3
	1
	2
	2.25
	3
	2
	1
	2
	2.00
	2.00


Note:
Percentages in the first row of each factor indicate the perceived relative importance by respondents on a five-point Lickert scale with “1” being very important and “5” being not important at all.

Percentages in the second row of each factor indicate the perceived relative effectiveness by respondents on a five-point Lickert scale with “1” being very effective and “5” being not effective at all.

Figure 5:
 Managers’ perceptions of the relative importance and effectiveness of various KM-related factors

	
	Case

Australia
	Case

United States
	Case

New Zealand
	

	Respondent (
KM-oriented factors (
	1
	2
	3
	4
	Mean
	1
	2
	3
	4
	Mean
	1
	2
	3
	4
	Mean
	Total Mean

	Knowledge attributes
	1
	2
	1
	1
	1.25
	1
	1
	1
	1
	1.00
	2
	1
	2
	2
	1.75
	1.34

	
	2
	2
	2
	2
	2.00
	2
	1
	1
	2
	1.50
	2
	2
	3
	3
	2.50
	2.00

	Knowledge transfer
	2
	2
	1
	1
	1.50
	2
	1
	2
	2
	1.75
	1
	2
	2
	2
	1.75
	1.67

	
	2
	3
	3
	2
	2.50
	2
	2
	3
	2
	2.25
	2
	2
	2
	3
	2.25
	2.34

	Knowledge sharing
	2
	2
	1
	1
	1.50
	1
	2
	1
	2
	1.50
	1
	2
	2
	2
	1.75
	1.58

	
	3
	4
	3
	2
	3.00
	3
	3
	2
	3
	2.75
	2
	3
	3
	3
	2.75
	2.84

	Strategic use of knowledge
	3
	3
	2
	2
	2.50
	2
	3
	3
	4
	3.00
	2
	3
	2
	3
	2.50
	2.67

	
	3
	4
	3
	3
	3.25
	4
	3
	3
	4
	3.50
	4
	3
	3
	3
	3.25
	3.34

	Knowledge viability
	1
	1
	2
	1
	1.25
	1
	2
	1
	2
	1.50
	1
	1
	2
	2
	1.50
	1.42

	
	2
	2
	3
	3
	2.50
	2
	3
	2
	3
	2.50
	3
	2
	3
	2
	2.50
	2.50

	R&D centre location
	3
	4
	4
	4
	3.75
	4
	3
	3
	4
	3.50
	3
	3
	4
	4
	3.50
	3.58

	
	1
	2
	2
	2
	1.75
	2
	1
	2
	2
	1.75
	1
	2
	2
	1
	1.50
	1.67


Note:
Percentages in the first row of each factor indicate the perceived relative importance by respondents on a five-point Lickert scale with “1” being very important and “5” being not important at all.

Percentages in the second row of each factor indicate the perceived relative effectiveness by respondents on a five-point Lickert scale with “1” being very effective and “5” being not effective at all.
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