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Besides basic competitive priority (quality, cost, delivery, and flexibility), innovation has 

been recognised as one of the primary sources of competitive advantage for manufacturing 

industry to compete in global markets. This paper, therefore, presents an empirical study on 

the relationship between firm strategy, resources, and innovation performance. Drawing 

from the grounded theory of resource-based view, and using 218 responses from Thai 

production/operation managers, this paper shows that differentiation strategy had a 

positive relationship with both internal capital or internal resources (represented by 

knowledge and creativity management) and networks capital or external resources 

(represented by customer and supplier network). The findings also revealed that only 

internal capital had a positive effect on innovation performance.  Finally, contributions to 

industry practitioner, academia, and national agency in supporting and promoting 

innovation are presented.  
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1. Introduction 

Innovation has been described as a critical asset that is necessary to attain superior 

performance by both local and off-shore manufacturers (Yeung et al. 2007, Childe 2009). 

Given the contemporary global nature of manufacturing, there is a need to understand the 

drivers of innovation in multiple contexts. The motivations for a study are threefold. Firstly, 

this study contributes to knowledge by exploring the joint effect of external and internal 

resources on a firm’s innovation outputs (Vega-Jurado et al. 2008). A firm’s level of 

innovation is closely related to its absorptive capacity and its ability to exploit its resources 

to support knowledge acquisition from internal and external sources (Lee and Wong 2011). 

Secondly, it is important to fully understand the impact of customer and supplier 

relationships in developing product and process innovation. It is also important to study the 

ability of the firm in utilizing knowledge and resources from their external partners to 

enhance their internal capability leading to an increase in innovation performance (Nieto 

and Santamaria 2007, Kramer et al. 2011).  And, thirdly, there are few studies that focus on 

innovation in less technologically developed countries and with the increasing importance 

of innovation in such countries, the need for academic research in such countries increases 

(Intarakumnerd et al. 2002, Silveira 2001, Ozcelik and Taymaz 2004).  

 

While there are several studies that have studied innovation performance, the relationships 

between innovation performance, internal resource, external resource and competitive 

strategy – particularly within the context of developing countries remains relatively 

unexplored. This study is based on the manufacturing industry in Thailand, a fast 

industrializing country in South East Asia. As countries such as Thailand continue to grow 

their economies, there will be an imperative to advance from outsourcing-based contract 
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manufacturing to innovation-driven manufacturing leadership. Consequently, it is important 

to understand the relationship between available resources and innovation performance. 

 

Thailand has been described as a laggard in terms of innovation catch up and it has been 

suggested that the country has reached a plateau as it faces competition from other 

emerging economy countries such as China and India (Intarakumnerd et al. 2002, Wong 

2011).  The country also needs to move from cost advantages to either product or process 

innovation and enhance operational capability in order to compete effectively after regional 

integration planned for 2015 - “ASEAN Economic Community (AEC) 2015”. However, 

innovation is central to international competitiveness in developing countries and industrial 

innovation should be a key part of a country’s National Innovation Strategy (NIS). It is 

therefore important to understand the key levers of innovation performance for Thai 

manufacturing organizations (Ozcelik and Taymaz 2004, Sun and Du 2010).   

 

Besides basic competitive priority (quality, cost, delivery, and flexibility), innovation has 

been recognised as one of the primary sources of competitive advantage and sustainable 

economic growth (Bullinger et al. 2004). In this study, we define innovation as new (or 

novel) things which are applied (created or adopted) by firms to bring value to customers 

(Avlonitis et al., 1994; Atuahene-Gima, 1996; Hollenstein, 1996; Kleinschmidt and Cooper, 

1991). Innovation, as a concept, has been recognised as multi-dimensional and varied in 

nature.  Among the various ways to categorize the dimensions of innovation, product and 

process innovation are the foremost dimensions (Abernathy and Utterback, 1988; Huban 

and Bouhsina, 1998; Kraft, 1990; Tidd et al., 2005; Tushman and Nadler, 1986). Product 

innovation is concerned with the development or use of new components, features and 
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technologies to produce new products (Carranza, 2010; Danneels, 2002; Kleinschmidt and 

Cooper, 1991; Page, 1993; Verhees and Meulenberg, 2004). Process innovation is 

concerned with the improvement of production process technologies required to 

manufacture a product. Since process innovation typically occurs within the internal 

operations of a firm, it receives relatively less attention compared to product innovation 

(Kraft, 1990; Reichstein and Salter, 2006; Weiss, 2003). Both product and process 

innovation emerge as key, inter-connected issues in innovation studies, and the dividing line 

seems to be somewhat blurred (Tidd et al., 2005). What stems from process innovation 

could appear to be a new product in the marketplace, and therefore can also easily be 

construed as product innovation. Thus, we observe that the definitions of product 

innovation in much of the literature often seem to encompass innovations that can also be 

characterized as process innovations and vice-versa. Therefore, while product innovation is 

often seen as the cutting edge of innovation in the marketplace, process innovation also 

plays an equally important strategic role.  

 

In the complexity and uncertainty of the business environment today, innovation has 

become increasingly important. The impact of innovation on business performance has 

been demonstrated in a number of studies (Deshpande et al. 1993, Yamin et al. 1997, Cho 

and Pucik 2005). Among several streams of research on innovation, the determinants of 

innovation performance have been the subject of a large portion of existing research (Wolfe 

1994). In identifying the determinants of innovation performance, scholars have focused on 

two major areas. Originally, the studies of enabling factors of innovation have focused on 

internal factors, including R&D and technology investment, knowledge and creativity 

management, organisational structure and culture, and cross-functional teams. By focusing 
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on these factors, studies suggested that innovation performance is largely dependent on 

the assets or resources which firms own internally (Cooper and Kleinschmidt 1987, Brown 

and Eisenhardt 1995, Gumusluoglu and Ilsev 2009, Wagner et al. 2011). Other studies on 

innovation have placed more emphasis on the external factors affecting organisations. 

Among several external factors, inter-organisational relationships have received 

considerable attention. These studies were built on a premise that firm’s capabilities must 

be expanded beyond what they can develop and own internally (intra-firm) and must 

include the firms’ interactions with other organizations (inter-firm). These studies found the 

important contributions of inter-organisational networks and partnerships in innovation 

performance include shorter development processes and novelty (Prajogo et al. 2004, Zeng 

et al. 2010, Kang and Park 2012). Innovation is therefore considered in a wider context than 

that of an individual company, and studies have examined a number of explanatory 

variables which are located on the boundary of organisations and in their networks. As 

such, innovation outcomes can be enhanced by developing collaborations with various 

partners, including customers, suppliers, and R&D organisations (von Hippel 1986, Carbonell 

et al. 2009, Wynstra et al. 2010). 

 

The study reported in this paper examines the contributions of internal and external 

resources of organisations in enhancing innovation performance. This topic has important 

implications for companies that wish to determine the relative importance of different 

resources in developing capacity for innovation, as indicated in previous studies (Tushman 

and Nadler 1986, Koen and Kohli 1998, Nilsson et al. 2003). Furthermore, this study also 

examines the role of competitive strategy as a driving force of both internal and external 

resources. The role of innovation in enhancing competitive advantage is particularly 
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paramount in the context of differentiation strategy (Porter 1985), and this paper will 

investigate the way that differentiation strategy is translated into different kinds of 

resources for pursuing innovation. The paper addresses three main research questions: 

 

a) Based on the experience of Thai companies, which resources are effective to achieve 

innovation success? and,  

b) How does a company’s competitive strategy drive its use of network and internal 

resources? And 

c)  How does the use of network and internal resources drive innovation performance? 

 

The paper is structured as follows. The next section describes the competitiveness of the 

manufacturing industry in Thailand. Then, the theoretical background is reviewed leading to 

the formulation of the study’s research framework and hypotheses. After that, the research 

methodology is presented and the analysis and results are described. The paper concludes 

with the keys findings and suggests directions for future research. 

 

2. Competitiveness of Manufacturing Industry in Thailand: Policy and Blueprint for 

Innovation 

 

The manufacturing industry has become one of the most important sectors in Thailand. 

Recently, Thai firms have begun to shift their focus from cost advantage manufacturing to 

innovation-driven manufacturing (Wonglimpiyarat, 2004). This trend has also been driven 

by major customers from foreign countries, which require Thai manufacturing firms 

(particularly the OEMs) to acquire and assimilate their innovative capabilities through 
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foreign direct investment or joint-ventures. As a result of this trend, the Thailand’s National 

Innovation Agency (NIA) was established to promote innovation and technology.  

 

In the past, Thailand had only the innovation development fund under the administration of 

the National Science and Technology Development Agency (NSTDA). The government’s 

vision of how Thailand could be transformed into an innovation/technology-driven country 

led to the establishment of the NIA, which was considered as a change agent 

(Intarakumnerd, 2005). The NIA, established in 2003, was charged with undertaking and 

supporting innovation and technology development for firms, especially in the 

manufacturing sector. Other objectives of the NIA include developing linkages between 

innovators and financial organisations, introducing conceptualization and definition of 

innovation (products and process) to industry, and promoting and implementing knowledge 

and creativity management.  

 

The first activity that was carried out by the NIA was to introduce the concept of innovation 

to Thai firms. Innovation refers “new things or concepts derived from the exploitation of 

knowledge and creativity, and leading to enhancement of social and economic value” 

(www.nia.or.th). As the leading agency for innovation development, the NIA has also 

defined the National Innovation System (NIS) as “the implementation mechanisms that link 

all stakeholders to foster and embed innovation widely in the country, at all levels and 

sectors”. Three main strategies (see Figure 1) were initiated by the NIA in order to promote 

national competitiveness. 
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Figure 1. NIA’s three strategies for technology and innovation promotion. 

(Source: Laosirihongthong and Techawiboonwong, 2009)) 

 

To upgrade incremental and radical innovative capability of firm, especially in 

manufacturing sector, the NIA has been encouraging and providing both technical and 

financial support for innovation projects proposed by firms (Intarakumnerd and Virasa, 

2004). Although each innovation project might have some risks, the NIA believe that by 

lowering those risks and also sharing those risks, the process of innovation development 

will be faster. For technical support, the NIA helps identify and verify the appropriate 

technology for firms, while for financial support, NIA provides direct investment for firms. 

The second strategy employed by the NIA is promoting organizational culture to support 

innovation development. The agency tries to create an atmosphere for innovation 

development and promote the awareness on how much innovation and technology 

development is important to the competitiveness of firm. For the third strategy, in order to 

build up the Innovation System, the NIA developed programs in order to enhance the 

national innovative capability and the ability to develop new markets. NIA had a budgetary 
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allocation of about 163 million baht (0.01%) in 2007 (www.nia.or.th) from an approximated 

total national budget of 1.5 trillion baht. 

 

3.  Theoretical background and hypotheses 

3.1 Resource-Based View Theory 

In strategic management research, RBV theory has emerged as one of the theoretical 

perspectives used to explain persistency in inter-firm performance differences (Barney and 

Griffin, 1992).  According to RBV theory, firms have collections of unique resources and 

capabilities that are valuable, rare, inimitable and non-substitutable and which are able to 

provide them with a sustainable competitive advantage. Hence, resources are tangible and 

intangible assets that are either owned or controlled by a firm, whereas capabilities refer to 

its ability to exploit and combine resources through organizational routines in order to 

achieve its objectives (Amabile et al, 1996).  For this study, by applying RBV theory, it is 

important to investigate how internal and external resources can be influenced by 

competitive strategy and enable an organization’s capabilities to enhance innovation 

performance (Galbreath 2005). 

 

As outlined above, we seek to examine the effects of internal and external resources of 

organisations on innovation performance as well as the relationship between the two 

resources. In building the theoretical background of this study, we drew upon the concepts 

of intellectual capital and social capital suggested by Nahapiet and Ghoshal (1998) as 

primary resources for organisational innovation. According to Nahapiet and Ghoshal (1998), 

the term "intellectual capital" refers to the knowledge and knowing capability of a social 

collectivity, such as an organization, intellectual community, or professional practice” (p. 
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245), while social capital is defined as ”the sum of the actual and potential resources 

embedded within, available through, and derived from the network of relationships 

possessed by an individual or social unit” (p. 243). Intellectual capital is a valuable resource 

in the form of accumulated knowledge which is embedded within an organisation, while 

social capital resides in the relationships firms have with their network partners. Nahapiet 

and Ghoshal (1998) argued that innovation is the ultimate outcome of the creation of new 

knowledge which results from the combination and interaction between intellectual capital 

and social capital of firms. 

 

In the light of the above concepts and premises, we selected knowledge management (KM) 

and creativity management to represent intellectual capital as internal resources which 

firms develop and own for the purpose of realising innovation. For social capital, we 

selected two major trading partners with whom most firms intensively interact: customers 

and suppliers. The relationships with both customers and suppliers represent network 

resources which firms develop for enhancing innovation. There is evidence that intellectual 

and social capital are evolving in Thai manufacturing industries. In a study of Malaysian and 

Thai innovation systems, Wonglimpiyarat (2011) found that both countries were growing 

their capabilities in knowledge-intensive economic activities and that there was reliance on 

foreign direct investor to drive innovation-based activities. A similar finding was presented 

by Wong (2011) who noted that government incentives and infrastructure has encouraged 

multinational organisations to set up R&D activities in countries including Thailand and 

Malaysia. Lin (2004) went further and suggested that many manufacturing organisations in 

several Asian countries, including Thailand had developed design and R&D capabilities. The 

potential of social capital to influence intellectual capital in Thailand was also identified by 
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Berger and Diez (2008) when they found that multinational customers setting up R&D units 

in Thailand required their suppliers to also enhance their R&D efforts.  The following section 

will focus on theoretical arguments of the role of each resource (internal and external) in 

determining innovation performance. 

 

3.2 The role of strategy as a driver 

Competitive strategy reflects the avenue chosen by a firm in outperforming its competitors 

in specific markets. Among a number of strategies which have been identified, we consider 

differentiation strategy as the most appropriate for the purpose of this study. According to 

Porter (1980), a differentiation strategy seeks to achieve competitive advantage by creating 

a product or service that is perceived as unique. The way firms differentiate themselves 

from competitors vary depending on the business environment and the markets where they 

compete. This includes new product features or characteristics, technical superiority, 

product quality and reliability, comprehensive customer service, and unique competitive 

capabilities (Thompson et al. 2005). Since strategy must be implemented in the form of 

resources before it can produce the expected outcomes, we consider that differentiation 

will drive the development of both aspects of resources or capital in order to produce 

innovation performance. 

 

Miller (1988) affirmed that Porter’s generic strategies have many implications for 

organisational structure and practices. Specifically, differentiation strategy requires a firm 

to employ highly trained professional technocrats to develop innovative products or 

processes. Differentiation strategy also requires an organisational structure which promotes 

communications and collaborations between functions in developing new products or 
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processes. As such, it is necessary to examine if a differentiation strategy which is focused 

on innovation drives firms to build resources by incorporating internal and external aspects 

with which they engage. From a strategic perspective, firms need to develop an intellectual 

asset management strategy which focuses on knowledge enterprise-level management in 

order to pursue their innovative strategy (Wiig 1997). Top management should focus their 

attention on knowledge accumulation because the intellectual capital of their companies 

and innovation infrastructure are real sources of future competitiveness (Leonard-Barton 

1995). In other words, since KM is positively driven by innovation strategy, investment in 

the development of new knowledge will propel companies into developing innovative 

products or processes, or even new businesses (Carneiro 2000). 

 

According to Shum and Lin (2007), innovation is a strategic objective. Therefore, 

organisations, that intend to be innovative, need to differentiate themselves strategically. 

However, Subramaniam and Youndt (2005) noted that the ability to innovate has a strong 

association with the ability to utilize knowledge resources and they further suggested that 

knowledge and skills that facilitate innovation are helped by individuals within the 

organisation. Furthermore, as part of a strategy to promote innovative capabilities, leaders 

need to ensure that there are adequate resources and a supportive climate entrenched in 

the organization (Gumusluoglu and Ilsev 2009). As such we postulate that organizations that 

develop a differentiation strategy are likely to develop and exploit their knowledge and 

other internal resources. Specifically, we hypothesise:    

 

H1:  Differentiation strategy has a positive relationship with internal resources 
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The strategy adopted by an organisation can set it apart from competitors when networked 

organizations seek for partners. According to Flores et al. (2009), partners in innovation 

networks are typically selected because of their competencies and skills. In a study of the 

new product development process, Emden et al. (2006) identified the importance of 

strategic and relational alignment with network partner to ensure partnership sustainability. 

As such, we postulate that organisations that have a differentiated innovation-based 

strategy will be better at relating with network partners. Specifically, we hypothesise:    

 

H2:  Differentiation strategy has a positive relationship with network resources 

 

3.3 Internal resources 

The role of knowledge management (KM) in determining innovation performance is rooted 

in the concept of “absorptive capacity” developed by Cohen and Levinthal (1990). They 

defined absorptive capacity as the ability of an organisation to recognize the value of new 

information, assimilate, and apply it. This capacity is a critical part of an organisation’s 

innovative capability. The importance of KM in innovation has increased as innovation is 

understood as a process of developing new knowledge to offer solutions (Nonaka 1994). 

From a market’s point of view, the solutions are new products or processes which meet or 

exceed the needs and expectations of customers. KM has been considered as resource in 

the sense that it is a management process of intellectual capital in the forms of structural 

capital and human capital in people (Wiig 1997). Since knowledge is the core ingredient of 

innovation, firms need to stimulate and improve knowledge of their human capital so as to 

prepare themselves to face today's rapid changes (Nonaka and Takeuchi 1995). In this 

regard, knowledge is considered as intellectual capital which is embedded in human capital. 
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Hiring educated and experienced staff and training are among the prominent practices for 

improving knowledge. However, not less important is the avenue where knowledge can be 

further developed through communication and information sharing. Through these 

processes, knowledge can be amplified and extended by intensive interactions among 

individuals within an organisation (Carneiro 2000; Yang 2008). 

 

While knowledge reflects the capacity to innovate, people may not exploit their knowledge 

to produce innovation if they lack motivation and a supportive environment. As such, firms 

need to provide individuals with avenues which encourage them to stimulate their 

creativity and generate new ideas (Amabile and Grykiewicz, 1989). The importance of a 

supportive environment is to provide enabling conditions to channel out individual 

innovation and translate it into organisational innovation (Angle 1988, Glynn 1996). Several 

managerial practices which have been considered as facilitating creativity and idea 

generation include cross-functional teamwork which encourages people to think “outside 

their box”, opportunities (i.e. slack) which allow people to think of ideas outside their 

routine work, and rewards (tangible and intangible) which provide strong motivation for 

people to innovate (Kanter 1983, Barney and Griffin 1992). 

 

The combination of knowledge and creativity management is crucial in building up 

innovative capital in organisations. Subramaniam and Youndt (2005) suggest that 

knowledge is the major organisational capital required for innovation, and Nonaka and 

Takeuchi (1995) describe innovative companies as knowledge creating ones. As such, we 

postulate that organisations that build internal resources in terms of knowledge and 

creativity will be able to produce better innovation outcomes. Specifically, we hypothesise: 
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H3: Internal resources have a positive relationship with innovation performance 

 

3.4 Network resources 

A significant body of literature has highlighted the importance of establishing solid networks 

with customers and suppliers for achieving various aspects of competitive performance, 

including innovation (Pittaway et al. 2004, Romero et al, 2011). The idea that innovation 

should be jointly developed by firms and their supply chain partners (i.e. customers and 

suppliers) is based on the notion that it can promote capabilities of the collaborating firms 

in learning, coordinating and integration. Such dynamic capabilities are important to build, 

integrate, and reconfigure resources to adapt to rapidly changing environments (Leonard-

Barton 1992). The creation and leveraging of linkages to market channels and end users 

requires strong relationships with customers and shaping of their perceptions (Spekman 

and Carraway 2006). Shaping market perceptions of new products have been instrumental 

in determining product success (i.e. acceptance) in the market (Peterson et al. 2005). 

Several empirical works (Appiah-Adu and Singh 1998, Han et al. 1998, Lukas and Ferrell 

2000, Shum and Lin 2007) have shown a positive and significant relationship between 

customer orientation and organisational innovation in the context of understanding of 

market needs. 

 

Similarly, literature on innovation has also identified the important role of suppliers in 

determining innovation performance. Early and close involvement of key suppliers in 

product development projects positively impact the speed of product development, 

product quality, and cost (Ragatz et al. 1997, Handfield et al. 1999, Peterson et al. 2005, 
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Eschenbächer et al. 2011). Some other studies have also begun to recognise innovativeness 

as a key supplier selection criterion in addition to  more commonly used criteria (i.e. quality, 

cost, delivery, and flexibility) (Bhoovaraghavan et al. 1996, Boyer and Lewis 2002). This 

strongly indicates an increased understanding of strategic alliances with suppliers with the 

goal of enhancing organisational competitiveness through innovation. 

 

The importance of organizational network on innovation development has been 

increasingly important as firms can benefit from inputs from their business partners in their 

innovation activities. Specifically, customer relationships allow firms to understand 

customer needs and expectations and to ensure that the voice of the customers is properly 

incorporated in the innovation development process (Pietrobelli and Rabellotti 2011). Firms 

that build relationship with customers beyond their contractual agreement actually build 

social capital which could give them strategic advantage in innovation (Souitaris 2001). On 

the other hand, supplier relationships allow firms to ensure that the new product design 

can be properly realised as suppliers are capable of supplying required components or 

materials. Indeed, supplier relationships allow suppliers to reinforce knowledge and provide 

ideas for new product development (Kumar and Subrahmanya 2010). As such, we postulate 

that firms which build stronger relationships with customer and suppliers have valuable 

resources for enhancing their innovation performance. Specifically we hypothesise that 

 

H4:  Network resources have a positive relationship with innovation performance 

 

After reviewing literature and identifying the research opportunity as described above, this 

study aims to examine the effect of internal resources and network resources on innovation 
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performance. Furthermore, the study addresses the notion of differentiation strategy as a 

driver of the development of both resources and innovation success. The research 

framework illustrated in Figure 2 shows a structural path between strategic choice, strategy 

implementation, and strategic outcomes. 

 

 

 

 

 

 

 

 
Figure 2 Research framework 

 

Differentiation strategy was considered as a strategic choice which drives the development 

of organisational capital (i.e. internal and network resources). Internal resources comprise 

of knowledge management (KM) and creativity management, and network resources 

comprise of the relationships with customers and suppliers. These two strategic resources 

then produce strategic outcomes in terms of product and process innovation. 

 

4.  Methodology 

4.1 Measures 

The variables used in this study were measured using scales which were derived from 

relevant previous studies. The complete description of the seven scales is presented in 

Table 2. 
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The competitive strategy measure adopted the scale used in the study by Prajogo (2007) 

which was based on the scale originally developed by Miller (1988). The differentiation 

strategy measure comprises of three items which assesses the use of major and frequent 

product innovation, product novelty, speed of innovation, and the innovative orientation of 

the firm.  

 

The scales for knowledge management and creativity management were adapted from 

previous studies by Prajogo et al (2004), Tang (1999), Darroch and McNaughton (2002), and 

Amabile (1996). The content for knowledge management (KM) scale comprises four key 

practices that were developed based on systematically managing knowledge: facilitating 

knowledge-related activities such as creation or assimilation of knowledge, transferring 

knowledge across the organization, maintaining the KM infrastructure, and leveraging 

knowledge assets to realize their value. The measurement items for creativity and idea 

generation were focused on key activities which build environments which provide resource 

and opportunities (time) to generate ideas, working in team (groups) with people with 

different skills, taking up non-routine and challenging work, and providing 

reward/recognition for creative ideas. 

 

The scales for measuring customer and supplier relationship were also adapted from the 

study by Prajogo et al (2004) whose content were derived from empirical studies on TQM 

(Samson and Terziovski, 1999; Dow et al., 1999; Forza and Flipini, 1998). For customer 

relationship, the content was built on the concept of customer focus which captures a 

comprehensive range of practices from pre-development of the product to post-delivery 
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processes and includes key activities, such as searching customer needs, disseminating 

those needs in the firm, measuring customer satisfaction and resolving customer 

complaints effectively, and maintaining close relationship with customers. For supplier 

relationship, the content was focused on selecting the dependable suppliers and building a 

long-term relationship with those suppliers, including involving them in product design 

which is an important factor in successful innovation. 

 

As mentioned earlier, this study is focused on two key areas of innovation: product and 

process. The scales for product and process innovation performance were also adapted 

from previous studies by Prajogo et al (2004), Avlonitis et al (1994), Deshpande et al (1993), 

Miller and Friesen (1982), Subramanian and Nilakanta (1986), Tidd et al (2005), and Zhuang 

et al (1999). The scales were built on the basic characteristics of innovation which been 

recognised in the literature, including the number of innovations, the speed of innovation, 

the level of innovativeness (novelty or newness of the technological aspect), and being the 

‘first’ in the market. The scale of product innovation assess the novelty of the new products 

and how early they enter the market, the number of new products, the use of latest 

technologies, and the speed of product development. The scale of process innovation 

measures the level of technological competitiveness, the use of novel technology and the 

speed of adopting new technology, and how often the technologies are changed in the 

organisations. 

 

These criteria were measured on a 5-point Likert scale. We chose 5-point Likert scale 

because literature on the subject suggests that 5 and 7 points are the optimum and most 

commonly used range (Malhotra and Petterson 2006). Also, the study by Dawes (2008) 
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found that the 5- and 7-point scales produced the same mean score as each other, once 

they were rescaled. The items measuring differentiation strategy, R&D management, 

knowledge management, customer focus and supplier relationship used 5-point Likert scale 

ranging from 1 (strongly disagree), 3 (neutral) to 5 (strongly agree). On the other hand, the 

items measuring product and process innovation used 5-point Likert scale ranging from 1 

(well below), 3 (comparable) to 5 (well above). In this regard, we specifically asked the 

respondents to rate their firm’s relative position against the average competitor in the 

industry. 

 

4.2. Pilot testing 

Prior to the mail out, the questionnaire was pre-tested by a group of experts.  These 

consisted of six policy makers of the national innovation system and twelve practitioners 

from the automotive, electronics components, and telecommunication devices 

manufacturing industries. For industry practitioners, managers of operational functions (i.e. 

production, engineering, and production planning and control) who had at least 7 years of 

experience in managing process and product innovation in their company were invited.  For 

policy makers, middle to top level managers were invited to share their insights on the 

developed scales.   

 

4.3 Sample and procedures 

After pre-testing, a total of 850 questionnaires were sent to companies listed on the Thai 

Industrial Standards Institute Database: ISIC 29-Machinery and equipment; ISIC 31-Electrical 

machinery; ISIC 32-Radio, TV, communication equipment; and ISIC 34/35-Motor 

vehicles/transport equipment. All companies were located in major foreign direct 
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investment areas including Bangkok, Ayutthaya, and Rayong Province where manufacturing 

industrial zones have been well established and developed. The reason for selecting these 

industry classifications is that most companies are OEMs, and their major customers 

(typically foreign factories) require them to start considering incremental innovation 

(process and product) as an order-winner. In addition, in order to reflect organizational 

phenomena in innovation development, the size of population focused on in this study was 

limited to those 850 companies which have been supported by one of the major investment 

incentive schemes known as Skills, Technology, and Innovation (STI) Policy.  The unit of 

analysis used in this study is firm level. Of the total of 250 returned questionnaires, 32 were 

discarded due to excessive missing responses, thus resulting in 218 usable cases, a response 

rate of 25.65%. All respondents hold managerial position ranging from top management to 

shop floor operations control level. Table 1 presents the demographic data of respondents. 

 

Table 1 Demographic data for respondents 

Position of the respondents Frequency % 

CEO/General manager/ President/Factory Manager 10 4.6 

Divisional Manager/Production/QA/Logistics    77 35.3 

Assistant Manager/Engineers/Technical 95 43.6 

Leaders/Supervisors 36 16.5 

Total 218 100.0 

 

4.4 Non-response bias 

To test for non-response bias, we compared the responses of early and late waves of 

returned surveys based on the assumption that the opinions of late respondents are 

representative of the opinions of the theoretical non-respondents (Rogelberg and Stanton 
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2007). Student’s t-tests yielded no statistically significant differences between early-wave 

and late-wave groups, suggesting that non-response bias was not a problem. 

 

4.5 Analytical method 

The study analysis was carried out by using Structural Equation Modelling (SEM). SEM was 

selected because it is suitable for testing relationships between variables developed from a 

theoretical basis. In addition, SEM enables simultaneous estimation of several separate, but 

interrelated, relationships between variables.  Furthermore, Kunce et al. (1975) posited that 

for SEM, the sample size shall be at least ten times the number of variables in multivariate 

research.  The research model for this study has four variables and so the sample size of 218 

makes SEM suited to the analysis. 

 

5.  Analysis and results 

5.1 Scale validity and reliability 

The seven scales incorporated in this study were factor analysed using principal component 

analysis and varimax rotation to examine their construct validity as employed by Flynn et al. 

(1994), Samson and Terziovski (1999), and Meyer and Collier (2001). The result supports the 

validity of these seven scales as indicated by their variance explained which exceeded 50% 

and the load factors of all items within each scale which exceeded 0.5 (see Table 2). The 

reliability analysis, through calculating the Cronbach’s alpha for each scale, revealed that 

the Cronbach’s alpha values for the seven scales surpassed the threshold of 0.7 as 

suggested by Nunnally (1978). Having met the requirements of construct validity and 

reliability, the composite scores of each construct were measured by calculating their factor 

scores from principal component analysis. 
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5.2 Common method bias 

We used Harmann’s single-factor test to check for common method variance (Podsakoff 

and Organ 1986). This test was conducted using principal component analysis and loading 

all 29 items on one factor. The test checks if one single factor would emerge from factor 

analysis, which would point towards the presence of common method bias. The factor 

analysis indicated that less than 25% variance was extracted and that half of the items 

suffered from poor factor loadings, well below 0.5. These results suggest that common 

method variance was not a significant problem in the data set. 

Table 2. Scale validity and reliability. 

Scales Items Factor 
loadings 

Cronbach’s 
alpha 

Differentiation (Diff) Major and frequent product innovations .87 0.84 
 Product novelty or speed of innovation .89  
 Growth-, innovation-, and development-oriented .87  

Knowledge  Build-up intellectual capital .79 0.77 
Management (Know) Upgrade knowledge and skills .77  
 Sharing and disseminating information .83  
 Managing intellectual assets .71  

Creativity  Time and resources for generating ideas .89 0.88 
Management (Crea) Diversely skilled work groups .91  
 Non-routine and challenging work .85  
 Reward and recognition  for creativity .79  

Customer  Search customer needs and expectations .77 0.82 
relationship  Disseminating  customer needs in the firm .73  
(Cust) Maintaining close relationship with customers .75  
 Effective process for resolving complaints .76  
 Regularly measure customer satisfaction .78  

Supplier management Long-term relationships with suppliers .80 0.75 
(Supp) Use a supplier rating system to select suppliers .73  
 Rely on a small number of dependable suppliers .81  
 Involving suppliers in product design .68  

Product innovation Level of newness (novelty) .86 0.88 
(Prod) Use of latest technology .90  
 Speed of product development .87  
 Number of new products .92  
 Early market entrants  .89  

Process innovation Technological competitiveness .85 0.89 
(Proc) Speed of adopting the latest technology .90  
 Novelty of the technology used .91  
 Rate of changes in technology .90  
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5.3 Discriminant validity 

As an additional check, we conducted discriminant validity analysis to examine if the 

explanatory and the dependent constructs significantly overlap. As suggested by 

Venkratraman (1989), discriminant validity was established by conducting Confirmatory 

Factor Analysis (CFA) on each pair of the constructs in this study. For each pair, CFA was 

conducted twice. The first CFA allowed the correlation between the two constructs to be 

freely estimated. The chi-square value of this model was estimated. In the second CFA, the 

correlation between the two constructs was fixed to 1.0, and the chi-square value of this 

model was estimated. If the difference between the chi-squares obtained from the first and 

second CFA (i.e. Δ2) is greater than the chi-square value at the degree of freedom of 1 and 

significance level of p<0.01 (i.e. 6.64), this provides reasonable evidence of discriminant 

validity of the constructs (Ahire et al. 1996). With seven constructs incorporated in this 

study, we conducted six chi-square tests. The values of Δ2 for all tests confirm the 

discriminant validity of the constructs and lend further evidence towards the lack of 

common method variance. 

 

5.4 Composite scores 

Once the scale validity and reliability was completed, mean scores were calculated from the 

scale’s items to generate the composite scores for the seven constructs which were 

subsequently used in the structural relationship analysis (Hair et al. 1998). Furthermore, the 

normality of the four composite scores was checked and the result indicated no violation, 

with skewness and kurtosis values well within the accepted range (± 1 and <5, respectively) 

recommended by Hair et al. (1998). 
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5.5 Structural relationships analysis 

Structural Equation Modelling (SEM) was used to test the four hypotheses captured in the 

research framework, and the result is presented in Figure 3. We chose Structural Equation 

Modelling (SEM) over the other multivariate techniques for several reasons. First, SEM is a 

confirmatory approach that aims to test the relationship between variables which are 

developed apriori from a theoretical basis. Therefore SEM fits the purpose of this study 

based on the framework in Figure 2. Second, while SEM performs a similar function to other 

multiple regression analysis methods, SEM allows simultaneous estimation of several 

separate, but interrelated, relationships between variables. This is not possible with other 

techniques. Such simultaneous analyses will give us a more reliable indication of how all 

hypothesised relationships in Figure 2 fit with the dataset overall as opposed to more 

conventional regression analysis where each relationship is analysed separately. Third, SEM 

provides an explicit representation of a distinction between observed and latent 

(unobserved) variables. Latent variables are constructs that cannot be directly measured 

and therefore must be inferred from a set of observed variables which are gathered 

through data collection procedure. In our research model (Figure 3), four latent variables 

were established, namely strategy (STRA), internal resources (INTERNAL), network 

resources (NETWORK), and innovation performance (INNOV). Internal resources were 

measured by two observed variables: knowledge management (know) and creativity 

management (crea). Network resources were measured by customer network (cust) and 

supplier network (supp). Innovation performance was measured by product innovation 

(proc) and process innovation (proc). Differentiation strategy was measured by a single 

observed variable: differentiation (diff). As such, the loading path was set at a fixed value 



 26 

using the square root of the construct reliability presented in Table 2, and its error variance 

was calculated using the formula: (1 – construct reliability) × variance of the observed 

variable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chi-square = 16.68, df = 15, RMSEA = 0.02, SRMR = 0.03, NFI = 0.97, CFI = 0.99, GFI = 0.98 

Figure 3. The structural relationships between strategy, capital, and innovation 

performance. 
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The results of SEM showed that at the overall level, the model showed an acceptable fit as 

indicated by the goodness of fit indices. The Comparative Fit Index (CFI) and Bollen’s Fit 

Index (NFI) exceed the cut off value of 0.95, and the values of RMSEA and SRMR are below 

the cut off values 0.08 suggested by Hu and Bentler (1999). Since SEM estimates 

simultaneously both the measurement model and structural relationship of the research 

model, the results also validate the three latent variables of internal resources (INTERNAL), 

network resources (NETWORK), and innovation performance (INNOV). The results strongly 

support the validity of the three latent variables as indicated by strong loading paths 

(around 0.7 or above) between observed variables and their respective latent variables. 

 

In terms of the structural relationship, the results indicate that the relationship between 

differentiation strategy and both internal and network resources are positive and 

statistically significant (0.27 at p<0.01 and 0.32 at p<0.01 respectively), thus, supporting H1 

and H2. Internal resources had a positive effect on innovation performance (0.54 at p<0.01), 

supporting H3, but network resource did not show a similar effect (-0.01 at p>0.05), thus, 

failing to support H4. These results suggest that innovation among Thai firms is still more 

determined internally and the direct effect of external parties has remained small. In 

addition a confirmatory test was performed to check if differentiation strategy had a direct 

effect on innovation performance other than those mediated by both organizational asset, 

and the result did not support the direct effect. 

 

Although not hypothesised, the correlation between internal resources and network 

resources was tested.  The result indicated a positive and significant relationship (0.73 at 

p<0.01). This result concurs with what Nahapiet and Ghoshal (1998) emphasised on the 
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mutual effect between the two elements of organisational capital in the sense that social 

capital facilitates the development of intellectual capital and vice versa. This correlation 

promotes the “complementarity” of both aspects of capital in the dynamics of the firm’s 

capabilities. 

 

6.  Discussion of the findings 

The results showed that differentiation strategy has led firms to develop network asset in 

addition to internal asset. Firms that strive for differentiating themselves from competitors 

will build up resources with greater levels of competence internally as well as building up a 

strong network with competent partners. The findings also showed that differentiation 

strategy is not directly related to innovation performance. This is an important finding as it 

indicates that a differentiation strategy, while desirable, may not necessarily lead to 

innovation. According to Shum and Lin (2007), innovation should be a strategic objective 

and so the implication from this study is that a differentiation strategy that intends to lead 

to innovation needs to be explicit and indicate that differentiation would be linked to the 

level of innovativeness of the organisation. 

 

However, having a strategic intent to differentiate by innovation will not be successful 

without acknowledging the importance of both internal and network resources. From the 

point of view of manufacturing organizations in Thailand, only internal resources were 

shown to be positively and directly related to innovation performance. This finding 

reinforces previous studies which have underscored the importance of organisational 

knowledge (intellectual capital) in innovation, and, indeed, considered innovation as a 

knowledge management process (Nonaka and Takeuchi 1995). Network resources, on the 
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other hand, can indirectly affect innovation performance through its positive influence on 

internal resources. Therefore, while several studies including Zeng et al. (2010) and Souitaris 

(2001) have suggested that co-operation with external organisations and particularly 

customers and suppliers positively correlates with innovation performance, our study 

shows that such a relationship is, at best, indirect. Hence, from the RBV point of view, both 

internal (knowledge and creativity) and external (customer and supplier relationships) 

resources influence the level of absorptive capacity of the organization leading to increase 

innovation performance.  However, the internal resources showed more direct impact on 

innovation performance. 

 

The implication for Thai manufacturing organizations is that while it is necessary to have a 

differentiation strategy and also understand and react to supply chain partners’ drive for 

increased innovation, success will only be achieved with the right level of internal resources. 

Consequently, we can consider internal resources to be the ‘gateway’ to innovation 

performance irrespective of whether the initial drive for innovation derived from a 

differentiation strategy or a network partner(s). According to Pietrobelli and Rabellotti 

(2011), and Sun and Du (2010), developing countries rarely achieve frontier innovation as 

they lack the talents and capital for state-of-the-art research. Therefore, Thai organisations 

which aspire towards innovation need to invest in building up their intellectual capital which 

include hiring, training, and retaining of staff as well as establishing knowledge 

management practices and facilities. It has been suggested that with respect to innovation, 

organisations will typically select partners with the right skills and technology in order to 

enhance their absorptive capability (Feller et al, 2005, Emden et al. 2006).  
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An equally important but less tangible dimension of internal resources is the development 

of a culture of innovation. While it can be relatively straightforward to invest in training and 

research facilities, success in innovation also requires a cultural re-invention. The positive 

impact of organisational culture on innovation potential was identified by Wagner et al. 

(2011). Perhaps more importantly, a study by Leskovar-Spacapan and Bastic (2007) found 

that the absence of a culture that supports creativity and innovation in employees was a key 

reason why innovation capabilities in their case study setting were not well developed. The 

lesson from this study is that in addition to having a differentiation strategy which 

emphasises innovation and exploiting network resources, manufacturing organizations need 

to develop a culture of innovation among their workforce. This includes allocating time and 

resources to promote innovative ideas and providing reward and recognition for multi-

functional teams that promote creativity. It is also important to note that commercialization 

of any innovative ideas should be considered as a focal point in this re-invented 

organizational culture. 

 

The effectiveness of network resources has yet to be shown in predicting innovation 

performance. In other words, firms have done it, but have not realised its benefits. This 

could be one of the most serious challenges for manufacturing organizations in managing 

innovation. Efficiency and effectiveness in transferring technology among their networks is 

also crucial to ensure that process innovation, for example, will be adopted, adapted, and 

assimilated properly. However, given the strong correlation between internal and network 

resources, we can infer that network resources have an indirect effect on innovation by 

strengthening the internal resources and shaping ideas of market requirements. Being open 

to external knowledge sources is an important element for innovative potential. This is 
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because firms not only need outside sources of cognition and competence to complement 

their own but also need inter-organisational linkages in order to convert knowledge into 

new types of knowledge and develop new products, processes or services (Nonaka and 

Takeuchi 1995). Existing studies suggest that the interaction between external sources of 

knowledge and in-house R&D activities can stimulate the absorptive capacity of the R&D 

team, resulting in innovation (Cohen and Levinthal 1990, Berasategi et al. 2011).  

 

From our literature survey, it was suggested that level of innovation is closely related to 

ability to exploit internal and external resources (Lee and Wong, 2011). However, it was 

unclear if these had to be direct relationships. This study has shown that it is possible to 

have both direct and indirect relationships. Therefore, while some authors have suggested 

that network resources are directly important for innovation performance through activities 

such as joint innovation, relationships and shaping of perceptions (Leonard and Barton, 

1992; Spekman and Carraway, 2006; Romero et al, 2011), this study has indicated that this 

may not always be the case and probably more so in cultures where supply chain 

relationships are ephemeral. Rather, this study has shown that such network resources 

could, in fact, become drivers of internal resource development by encouraging 

organisations to focus in their internal knowledge and creativity management. Therefore, a 

key finding of this study is that while development of internal resources has been 

traditionally driven by factors such as motivation, creative thinking, rewards, education and 

internal communication (Kanter, 1983; Amabile et al, 1996; Carneiro, 2000; Yang, 2008), 

network resources can be a strong driver of the decision to develop internal resources. 

While this finding was not hypothesised originally, it was identified in our analysis.  
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In the light of the above discussion, it is important to revisit the research questions posed at 

the start of this paper. The first question sought to identify the resources that are effective 

to achieving innovation success. The findings suggest that internal resources have a direct 

and significant relationship with innovation success while external resources do not.  The 

second and third research questions sought to investigate the role of competitive strategy 

in driving resources and consequently, innovation performance. The findings suggest that 

competitive strategy has a significant impact on both internal and network resources and 

consequently, impacts innovation performance indirectly.  

 

Finally, it is important to revisit the role of national agencies such as the NIA in supporting 

innovation development in the light of the findings of this study. Two of the three key 

strategies – upgrading innovative capability and promoting innovation culture – relate to 

internal resources but it is unclear if these are reasons why, in Thai manufacturing 

organizations, internal resources directly relate to innovative performance and external 

resources do not. What is clear, however, is that Thai manufacturers have not fully 

exploited their available external resources with respect to innovation. It has been shown 

that product innovation is getting increasingly challenging and that collaboration is 

important for the future of innovation (Emden et al. 2006). It has also been suggested that 

regulatory frameworks are important in shaping the innovation activities of organisations. 

Therefore the focus of the NIA should be reconsidered to identify opportunities to support 

Thai manufacturers to fully exploit network resources. Furthermore, opportunities for 

encouraging a differentiation strategy based on innovation in Thai manufacturing 

organizations need to be identified by organisations such as the NIA. This is even more 
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important in developing countries where private investment organisations may not be well 

entrenched. 

 

7. Conclusions 

This study has examined the role of internal and external resources in the innovation 

performance of Thai manufacturers. It has found direct and positive relationships between 

the development of a differentiation strategy and development of internal and external 

resources. However, only internal resources positively and directly impacted innovation 

performance while external resources can potentially indirectly affect innovation 

performance by influencing internal resources. The study had also discussed the role of 

national regulators such as the NIA in the improvement of innovation performance. 

 

The study has implications for both industry and academia. For industry, it is important to 

understand the significant influence that internal resources hold as the ‘gateway’ to 

innovation performance. However, it is perhaps more important to understand the reasons 

why external resources have not directly impacted innovation performance. This may mean 

that Thai manufacturers need to become even closer to their supply chain partners and 

start to consider activities such as joint development of new products. For the NIA, there 

needs to be a re-evaluation and expansion of their focus to include activities that support 

greater exploitation of network resources. For academia, the research in innovation in 

developing economies needs more drive particularly as these economies become 

increasingly important in global manufacturing and world trade. Within the context of Thai 

manufacturers, there needs to be research on their cultural leanings with respect to 
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innovation and an understanding of the barriers that have affected full exploitation of 

network resources. 

 

We conclude by discussing the limitations of the study. The study is based on the 

experience of Thai companies and its applicability to other countries may be dependent on 

the level of innovation development, choice of competitive strategy and type of national 

culture. This study could be improved by incorporating other determinants, including R&D 

and technology investment. Also, the research framework can be tested by considering the 

age of company to examine possible differences of the effectiveness of both assets. It is also 

worthwhile to replicate this study in developed or industrialized countries and compare the 

relationships between strategy, asset, and performance of innovation. 
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