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The purpose of this paper is to explore the relationship between organizational learning capability, 
knowledge complexity and their impact on technological innovation implementation success. The rapidly 
rising rate of technological change in manufacturing process presents a lot of challenges and 
opportunities for organizations. Research has fairly established that technological innovation 
implementation is associated with organizational learning. However, few studies have investigated on the 
roles of knowledge complexity on the established relationship. This paper focuses at implementation 
phase of innovation process, where innovation has been fully developed, then it must be implemented. 
The issue of implementation is crucial in innovation research. Identification of success or failure of 
innovation can be done through implementation phase. Furthermore, the success of the technology 
implementation will determine whether any innovation has achieved its objective or not.  
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INTRODUCTION 
 
In competition-based economic system, the role of 
innovation as a part of management practice is an 
important factor for survival within the firm and to be 
effective, managers need to accept this requirement to 
accelerate the rates of innovation (Lipsey, 1996; 
Johannessen et al., 1997). Ravichandran (2000) has 
mentioned that organization has a single choice in 
today‟s environment; innovating or creating technological 
and managerial innovation. Bessant and Francis (1998) 
and McAdam (2000) argue that the role of innovation in 
organization must flow through every discipline, process 
and level to produce effective result. Innovation induces 
organizational growth, leads future success, and is the 
important factor that allows businesses to sustain their 
viability in a global economy (Gaynor, 2002).  Cottam et 
al. (2001)  agree  that  innovation  is  one  of  the ways  to 
maintain growth and to achieve desirable organizational 
performance. Therefore, it is important to link  technology 

to innovation in sustaining competitiveness (Humphrey et 
al., 2005). Through competitive market, firms need to 
develop and exploit new technology as an essential 
element to succeed (Leonard-Barton, 1995). Cooper and 
Schendel (1976) argue that technological innovation 
creates new industry and destroys or transforms existing 
firms.  

The main factor for organization to succeed in inno-
vation is organizational learning (Mabey and Salaman, 
1995). In fact, organizational learning and innovation can 
be viewed as “intangible” resources because they are 
hardly imitated (Edmondson and Moingeon, 1998). Lukas 
(1996) acknowledged “organizational learning is consi-
dered by many scholars as a key to future organizational 
success”. Therefore, organizational learning is recognized 
as a critical factor to innovation success. Furthermore, 
Stata (1989) mentioned that organizational learning leads 
to   innovation  especially  in  knowledge-intensive  of  the  
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industry which  individual and organizational learning lead 
to further innovation and creates sustainable competitive 
advantage. Sinkula et al. (2002) highlighted that the 
important role of organizational learning capabilities is 
generating innovation. Organizations that posses a 
superior learning are able to coordinate and combine 
their traditional capabilities and resources in new and 
distinctive methods, providing more value for their 
customers and, in general, stakeholders compared to 
their competitors (Teece et al., 1997).  

Technological innovation is the incorporation of a new 
technology into the production process, producing new 
products that have a propensity to change the profitability 
or the market share of the innovatory firms (Rosenthal, 
1995). Compatibility of a new technology with existing 
technology provides a firm with an easier way to accept 
new technology (Rebentisch and Ferretti, 1995). Through 
competitive market, firms need to develop and exploit 
new technology as an essential element to succeed 
(Leonard-Barton, 1995). Study at organizational level has 
recommended that a process of individuals concentrating 
to learn new technologies is the answer to imple-
mentation success (Aiman-Smith and Green, 2002). The 
management must prepare to establish appropriate 
incentive and reward to encourage employee involved in 
learning especially in life-long learning. Successful 
exploitation of opportunities from new technology 
requires integration of those technology with the firm‟s 
existing skills and technologies (Saban et al., 2000). 
Importantly, organizational learning can take effect not 
only at the initial phase of innovation but also at the 
implementation phase (Glynn, 1996).  

As expressed by Tidd et al. (2001), implementation is 
the heart of the innovation process; when a problem at 
implementation phase occurs, an innovation cannot be 
utilised to the fullest, and the concentration to the related 
activities will be low (Rogers, 1995). Evidence showed 
that most failures occurred at this phase. Day (1999) 
claimed that the failure rate for innovation implementation 
process is around 75%. A study conducted by Tidd et al. 
(2001) revealed that a higher failure rate of more than 50 
percent were experienced by organization in implemen-
ting advanced manufacturing technology (AMT) in 1990s. 
Arokiasamy (2004) who conducted a research in 
manufacturing sector found that 59.42% of organi-zation 
experienced interruption in ERP implementation. Accor-
dingly, the estimated failure rate of 47% for technological 
innovation took place at this phase (Beatty, 1992; 
Galbraith, 1990; Majchrzak, 1988). On the other hand, 
only 30 to 50% success rate of new technology 
implementation is recorded (Tang, 2000). Instead of high 
failure rate, innovation implementation remains a main 
priority to the organization. A new technology implemen-
tation is influenced by performance gaps because of the 
management priority to change the existing technology 
(managerial pull) or new technology that has a big poten-
tial to the organization (technology push) (Zmund, 1984). 
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Problem statement 
 
The phenomenon of success of technological innovation 
in manufacturing sector is rather discouraging. However, 
technology-related innovativeness shows the readiness 
of firms to encourage new technologies as business pros-
pects (Kimberly, 1981; Kitchell, 1995) despite success or 
failure in implementing the new technology. The main 
factor for organization to succeed in innovation is 
organizational learning (Mabey and Salaman, 1995). 
Nonaka and Takeuchi (1995) explained that companies 
innovate through a constant learning process through 
which they generate new technological knowledge. Ju et 
al. (2006) argued that when knowledge complexity exists, 
organizations have difficulties in acquiring, integrating 
and using the knowledge in organization to achieve 
objectives. Therefore, knowledge complexity influences 
organization in pursuing its activities especially in 
learning and innovation. The alignment between organi-
zational learning capability and knowledge complexity 
needs to be explored further because it might impact the 
success of technological innovation implementation.  
 
 
Objective of the study 
 
In line with the problem afore stated, the objectives of this 
research are as follows: 
 
1. To identify the level of success of technological inno-
vation implementation among manufacturing firms. 
2. To identify the influence of organizational learning 
capability (OLC) on success of the technological 
innovation implementation 
3. To investigate the extent to which knowledge com-
plexity moderates the relationship between organizational 
learning capability (OLC) and success of the techno-
logical innovation implementation. 
 
 
THEORETICAL FRAMEWORK 
 
Goh and Richards (1997) define organizational learning 
capability (OLC) as the managerial and organizational 
characteristic or element that facilitate the organizational 
learning process or encourage an organisation to learn. 
Organisational learning facilitating factors were grouped 
through a comprehensive analysis so that a simplified 
essential set of dimensions for organisational learning 
was obtained (Gatignon et al., 2002). Chiva et al. (2007) 
identify five underlying dimensions of organizational 
learning capability: experimentation, risk taking, inter-
action with the external environment, dialogue, and 
participative decision making. These dimensions were 
considered as the most underlined facilitating factors in 
the literature (Chiva, 2007). Figure 1 present a 
conceptual  model  concerning  the  relationship  between  
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Figure 1. Conceptual model. 
 
 
 

constructs of the proposed conceptual model. 
According to Gorton and Schmid (2000), organisational 

learning and competitiveness will be increased through 
defining the underpinning theory of innovation implement-
tation more consistently and applying supportive 
measures. Technology innovation implementation pro-
vides a good perspective in which to investigate how 
organizational routines can be changed. For example, 
Klein and Sorra (1996) and Tyre (1991) argue that 
researchers‟ and managers‟ values of new technology 
implementation are crucial in the United State manu-
facturing firms. Implementation phase is the least 
understood phase of the innovation process (Van de Ven, 
1993). Therefore, when technological innovation is 
adopted (decision was made), the innovation must be 
implemented, employees need to know how to use it and 
integrate it into their daily routines or the expected 
efficiencies will not be accomplished (Rogers, 1995). 

The measurement of innovation implementation 
success remains unclear. Linton (2002) states that, there 
is no specific measurement to measure innovation imple-
mentation success; it is difficult to measure successful 
innovation because of the difficulty in generalizing the 
outcomes of different studies (Wolfe, 1994). The most 
suitable definition of measurement of innovation success 
was provided by Cozijnsen et al. (2000), where 
“innovation success is measured through the degrees to 
which the innovation goals are achieved”. Successful 
technological innovation projects can be assessed by 
isolating their contribution to improvement in a firm 
performance (Narveka and Jain, 2006).  Cozijnsen  et  al. 

(2000) state that the indirect results of an innovation 
project, relates to profits and competitive position of the 
organization. Most common measurement of innovation 
outcomes involves efficiency and effectiveness. Efficien-
cy involves the extent to which customer requirements 
are met meanwhile, effectiveness is determined through 
how firm‟s resources are utilized (Neely et al., 2005). 
Therefore, innovation implementation success measure-
ment is through effectiveness and efficiency of new 
technology.  
 
 
Theoretical construct 
 
 Theoretical foundation of this framework is mainly 
derived from resource-base view (RBV). Newbert (2007) 
argues that a current review of empirical RBV literature in 
management related firm‟s competitive position depends 
essentially on its organizing context and on its valuable, 
rare and inimitable capabilities and core compentencies 
rather than on its static resources. However, resources 
are inadequate for gaining a sustained competitive 
advantage and a high performance as well (Teece et al., 
2007; Newbert, 2007). Through the capability-based 
theory (CBT), it is suggested that firms can achieve sus-
tained competitive advantage by distinctive capabilities 
owned by the firm (Grant, 1991; Hayes et al., 1996). 
Being so, firms must be capable to change resources in 
capabilities, and accordingly, in a positive performance 
(Ferreira and Azevedo, 2008). Various researchers have 
discussed   the   importance   of   innovation   process   in  



 
 
 
 
organization. Several phases of innovation have been 
recognized in innovation study. A clear innovation phase 
involved three levels namely; generation, development 
and implementation (Sundbo, 2001). An ultimate 
innovation impact can be measured through a last 
innovation process; the implementation phase. Imple-
mentation phase starts with application and adoption 
activities commenced for an innovation through previous 
phases which innovation is generated and developed, 
and then the implementation phase takes place involving 
transferring innovation to the operating locations, 
establishing the innovation into the market and reaching it 
to possible users (Angle and Van de Ven, 1989). 

In this study, resource based view (RBV) and capability 
based theory (CBT) are used to explain the effect of 
organizational learning capability on the success of 
technological innovation implementation. Specifically, the 
study utilizes the assumptions of RBV in providing 
plausible explanation on how organizational learning 
capability is practiced among organizations. From inno-
vation process perspective, this study will concentrate at 
implementation phase.  

The study identifies organizational learning capability 
adopted in the manufacturing sector. Given the impor-
tance of learning, the study might contribute considerable 
knowledge to this area and provide a basis for future 
studies. This study identifies the factors or characteristics 
of organizational learning which influence the techno-
logical innovation implementation. This can add to the 
knowledge about how organizational learning diffuse 
among organizations. This knowledge can also enrich 
theories that deal with organizational learning such as 
resource based view theory. It will also provide insight 
into the role of knowledge complexity in moderating the 
relationship between organizational learning capability 
and technological innovation. This can add to knowledge 
about what enables or facilitates the success of 
technological innovation implementation.  
 
 
CONCEPTUAL MODEL AND HYPOTHESES 
 
Participative decision making and technological 
innovation implementation 
 
Participative decision making is where employees have 
significant influence in the decision-making process (Cotton 
et al., 1988). Importantly, when a firm is experiencing a 
major technological change, the use of participative 
decision making is the main priority mechanism (Brown, 
1979). To provide a better innovative solution, manage-
ment needs to involve all related parties and it can be 
achieved by reducing bureaucratic problem in 
organization. The increase in participation during decision 
making will result in less resistance to change and better 
possibility for adoption of new technology (Wall and 
Lischeron, 1977).

 
Bahrami and Evans (1987)  assert  that  
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successful high technology firms practice decentralized 
decision-making and high degree of participation by line 
managers in decision-making when dealing with changes 
in the environment. Furthermore, the ability to participate 
in decision making is a key process in enhancing 
innovation (West and Anderson, 1996). Participative 
decision making was most essential to technological 
innovation (Fadzil, 2001): 
 
H1: Participative decision making has a positive effect on 
technological innovation implementation. 
 
 
Experimentation and technological innovation 
implementation 
 
Experimentation deals with trying out new ideas, being 
curious about how things work or carrying out changes in 
work process (Nevis et al., 1995). Experimentation 
produces a flow of ideas or proposals that challenge the 
established order and is regarded as a manifestation of 
the creative environment (Alegre, 2003). Thomke (2001) 
asserts that experimentation lies at the heart of every 
company‟s ability to innovate. Management needs to 
encourage and support the freedom to conduct 
experiment with new work methods and innovative 
process (Senge, 1990; Garvin, 1993; Mcgill and Slocum, 
1993). Organization can learn by analyzing the failure 
and then proceed with experimentation. A meaningful 
failure should be used as a learning process in 
organization. To optimize the learning process, team 
should “embrace failure” and systematically collect as 
many „failures‟ as quickly as possible (Singer and 
Edmonson, 2006).  

Thomke (1998) argue that to ensure that technological 
implementation works, it often requires experimentation, 
using trial and error to find solution. Companies that 
experiment novel technologies are better positioned to 
have a higher rate of innovation than firms that invest all 
their efforts in exploiting the existing, familiar tech-
nologies (Beerkens, 2004). Precipe (2000) mentions that 
to understand technological failure and to gain knowledge 
resulted from failure will be helpful for subsequent 
technology or product development. By experimenting 
with novel technologies, it permits an organization to 
evaluate the potential of technology in effective ways 
(Cohen and Levinthal, 1990). Through experimenting 
new technology, organization can acelerate its innovation 
in effective way especially in new technology: 
 
H2: Experimentation has a positive effect on technological 
innovation implementation interaction with external 
environment on technological innovation implementation. 
 
Firms can learn from their external counterparts and use 
related information for organizational success. The 
external environment of an organization consists of those  
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factors that are beyond the direct control of the 
organization, and include industrial agents such as 
competitors, the economic system, the social system, the 
monetary system and the political/legal system, among 
others (Alegre, 2004). Interacting with other companies 
such as customers and suppliers will promote companies 
to learn (Lundvall, 1988). Cyert and March (1963) argue 
that an organization needs to deal with external shocks, 
in turn, they must adapt and learn to cope with that 
situation in their whole life. External environment 
demands organization to be more cautious. Monitoring 
any changes of external environment contributes to 
learning by organization members. Additionally, it is 
important for organization to ensure the flow of relevant 
knowledge from both outside and inside organization so 
that it can be utilized in the innovation process (Savory, 
2006).  

Interacting with external sources can boost firms‟ 
knowledge about competitive trends and industry 
benchmark (Mu et al., 2008). Importantly, the affects of 
organizational learning process take place within a 
network of actors and importantly, within industrial 
system (Bagens and Araujo, 2002). Employees other 
than gatekeepers and technical staff are encouraged by 
firms to search for information related to technological 
and market trend then bring back to the firms (Matusik, 
2002). In recent years, an escalating number of organi-
zations are forming relationships with other organizations 
to enhance value through continuous knowledge mana-
gement (Hagedoorn, 1993; Robertson and Yu, 2001). 
Organization need to establish relationship with external 
entities including customer, competitor or government 
agency, etc. Such collaboration will bring benefit to the 
firm including the latest changes or developments which 
affect firm competitiveness: 
 
H3: Interaction with external environment has a positive 
effect on technological innovation implementation 
 
 
Risk taking and technological innovation 
implementation 
 

Liles (1981) defines risk as the probability of an 
unconstructive result occurring from various courses of 
actions. Risk-taking is the organization‟s enthusiasm to 
break away from normal path and venture into unknown 
territory (Venkatraman, 1989; Wiklund and Shepherd, 
2003). Risk-taking is also the extent to which managers 
are eager to make large and risky resource commitments 
(Miller and Friesen, 1978). 

Kouzes and Posner (1987) argue that learning from 
successes and mistakes resulted from risk taking will 
lead to increasing business opportunities. Employees 
need support and collaboration among themselves to 
reduce fear and gain openness which encourages new 
risk taking (Hurley and Hult, 1998). When there are 
growths in new areas, there will be unfamiliarity with  new  

 
 
 
 
activities and management requires more efforts 
(Penrose, 1972) to deal with risk. Peter and Waterman 
(1982) suggest that companies that are able to manage 
risk taking properly in their industrial context will achieve 
excellence result. Saleh and Wang (1993) showed that 
innovative companies are more engaged in risk taking 
compare to less innovative companies. Rauch et al. 
(2004) found that the risk-taking is positively related to 
performance. Begley and Boyd (1987) found that 
relationship between firm‟s risk-taking and performance is 
at maximum level when risk taking is at medium level. 
Covin et al. (2006) found a positive significant relation-
ship between risk-taking with business performance. The 
willingness to take risk will open great opportunity to firm 
in implementing technological innovation:  
 
H4: Risk taking has a positive effect on technological 
innovation implementation 
 
 

Dialogue and technological innovation 
implementation 
 
Isaacs (1993) defines dialogue as “a sustained collective 
inquiry into the processes, assumptions, and certainties 
that compose everyday experience”. Dialogue is an 
interactive process of learning together, aims to achieve 
deeper levels of understanding between those partici-
pating (Ballantyne, 2004). Isaacs (1993) and Schein 
(1993) state that most scholars and practitioners of 
organizational learning see the process of dialogue as 
providing an avenue for communication and collaborative 
learning within and between groups and teams. Ganesan 
(1994) has established that the willingness to cooperate 
improves when partners always make constructive 
judgments about one another over time. It can be said 
that dialogue is part of organizational learning which 
encourages communication and tries to sharing the same 
conclusion between them. Thinking of each other‟s 
thoughts helps them to overcome the hurdles impeding 
their willingness to work with each other, and enables 
them to understand some of the difficult attitudes often 
held by various members (Muayyad Jabri, 2004). In 
organisational studies, dialogue has become important as 
an aspect of understanding the difficulties and possi-
bilities of learning and change (Gear et al., 2003). 

When team members communicate with each other 
frequently, an absorptive capacity is more likely to 
develop among them, enabling them to become more 
efficient in expanding and using information (Brown and 
Eisenhardt, 1995). Communicative interaction only takes 
place when the receiver derives some meaning from the 
message, which of course is less than what the sender 
intends (Ballantyne, 2004). Importantly, successful 
technological innovation is positively influenced by 
individuals‟ communication (Balthasar et al., 2000). The 
role of dialogue among organizational members can 
produce   better  understanding  by  sharing  meaning  on 



 
 
 
 
related issues. Organizational members can also reach 
mutual understanding and alleviate the speeding in 
sharing information: 
 
H5: Dialogue has a positive effect on technological 
innovation implementation. 
 
 

MODERATING EFFECT OF KNOWLEDGE 
COMPLEXITY 
 

Knowledge can be transmitted by affecting people, 
technology, or structure to the organization, or by 
changing people (for example, training), technology, and 
the structure of the beneficiary organization (Argote, 
1999). For successful technological innovation, deve-
loping learning and knowledge management strategies 
has been considered effective and efficient (Martin and 
Matlay, 2003). Since innovation will strengthen a firm‟s 
competitive advantage, knowledge is the key element 
that combines organizational learning and innovative 
activities (Ju et al., 2006). 

The concept of knowledge is complex and its relevance 
to organization theory has been insufficiently developed 
(Blackler, 1995). According to Vinekar (2008), the 
complexity of an organization‟s knowledge environment is 
the variety of knowledge that an organization needs. 
Knowledge complexity influences the way knowledge is 
transferred and integrated in organization. The higher 
levels of knowledge complexity result in more difficulties 
a company may encounter in the knowledge integration 
process (Ju et al., 2006). Complex knowledge mirrors the 
degree to which knowledge contains many different, 
unique and interdependent parts, for example, how one 
element works reveals little about how the different 
elements work together (McEvily and Chakravarthy, 
2002). Thus, knowledge complexity raises an under-
standing from the types knowledge takes (tacit and 
explicit) and by the mean of which knowledge processes 
arise (McElroy, 2000).  

In this study, knowledge complexity dimension is 
measured through codification and systems dependence 
as used by previous researchers (Hansen, 1999; Zandori, 
2001). This is based on argument provided by Teece 
(1977) and Zander and Kogurt (1995), where difficulties 
happen in transferring non-codified and dependent 
knowledge. Simon (1962) also explained that complexity 
of system consists of many unique and interacting 
elements: 
 

H6: The relationship between organizational learning 
capability and technological innovation implementation 
will influence by knowledge complexity. 
 
 

Level of codification 
 

Winter  (1987)  and  Zander  and  Kogut (1995) explained  
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that one dimension of complex knowledge is its level of 
codification. Hansen (1999) states codification is a 
degree to which the knowledge is fully documented or 
expressed in writing at the time of transfer between a 
subunit and a receiving subunit. Similarly, Zollo and 
Winter (2002) argue that codification is the process when 
individuals codify their understandings of the perfor-
mance implications of internal routines in written tools, 
such as manuals, blueprints, spreadsheets, decision 
support systems, project management software. 
Importantly, knowledge with a low level of codification is 
closely related to the term of tacit knowledge which is 
difficult to be communicated or can only be obtained 
through experience (Polanyi, 1966; Nelson and Winter, 
1982; Von Hippel, 1988). Tacit and explicit knowledge 
are comparable; tacit knowledge is more personal and 
explicit knowledge is more public (Kane et al., 2006). For 
tacit knowledge, it is difficult to be formalized and 
communicated to others (Nonaka and Takeuchi, 1995). 
Additionally, Polanyi (1966) stresses that two-way 
communication supported by strong ties is a key to 
assimilating the non-codified knowledge, because the 
recipient probably does not obtain the knowledge 
completely throughout the earliest interaction with the 
recipient but needs several opportunities to understand. 
The difficulty in transferring knowledge depends on its 
level of codification which is easy to understand or 
difficult to translate into meaningful meaning. Therefore, 
codification of knowledge consists of the elements of tacit 
and explicit knowledge, it depends on whether knowledge 
is hard or easy to be articulated by organizational 
members. Tacit knowledge creates difficulty in the 
process of selecting, moving and applying the knowledge 
(Grant, 1996; Hansen, 1999; Kogurt and Zander, 1992; 
Simonin, 1999). Besides, explicit knowledge can easily 
be transferred and it provides deep understanding 
compared to tacit knowledge which sometimes involves 
confusion and is difficult to understand. Therefore, tacit 
and explicit knowledge can be deliberated of as an end-
to-end extreme on a range of all knowledge possibilities 
(Dixon, 2000). It is difficult to identify if knowledge is 
explicit or tacit in different organization. Every organi-
zation has its own experience, process and systems. 
Therefore, the identification of knowledge, either explicit 
or tacit, is complex: 
 
H6a: The relationship between organizational learning 
capability and technological innovation implementation 
will influence by level of codification  
 
 
System dependence 
 
Another knowledge complexity dimension is dependence, 
the level of knowledge to be transmitted or a component 
of a set of interdependent components (Teece, 1986; 
Winter,   1987).  To  perform  the  task  better,  individuals  
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depend on knowledge from other units or departments. 
For example, production department depends on mar-
keting department to know product demand for 
production planning. 

If knowledge is easily acquired from others, firm 
operation is efficient and effective. If knowledge is difficult 
to be acquired from others, it will interrupt or delay the 
operation. Therefore, when knowledge is more complex, 
effective internal transfer is more complex and entails 
strong ties in the form of proper system and regular 
interaction (Hansen, 1999). If task knowledge is obtained 
from and dependent on a larger number of people, 
systems, or processes, then those looking for that 
knowledge have more possibility to search for knowledge 
from many diverse sources, more of which are possible 
to be people, rather than knowledge management system 
in organization (Bystrom, 2002).  

The relationship between departments is crucial espe-
cially with regard to sharing different knowledge that is 
needed to perform tasks. Hansen (1999) considers 
knowledge sharing among people from different subunits 
as a dual problem of searching (looking for and 
identifying) and transferring (moving and incorporating) 
knowledge across organization subunits, taking into 
account the complexity of the knowledge that flows 
through inter-units relationship.  

The interaction in organization involves people between 
units or departments. Most important activities performed 
by organization members need to involve knowledge 
from different units or departments. For example, 
production department needs information from marketing 
and finance department in operation activities, for 
example, cost and product acceptance. Marsh and Stock 
(2003) claim that gathering technological and marketing 
capabilities from past NPD projects and incorporating that 
knowledge in a systematic and purposeful manner into 
the development of future product increases project level 
performance. 

Dependency on other units in an organization might be 
due to level of knowledge difficulty and how channel 
influences knowledge integration.  

Organization knowledge created through different 
channels provides different interaction between tacit 
knowledge and explicit knowledge in organization 
(Nonaka, 1994). Sharing knowledge from other subunits 
creates duplication of efforts that can be avoided to 
increase the management role in handling technical 
problems (Teece, 1986). However, organization units that 
are not strongly connected to other units are more 
responsive because of fewer constrains in organization 
system (Weick, 1976). Previous research has revealed 
that access to information through network ties can 
facilitate performance outcomes (Tsai and Ghoshal, 
1998; Tsai, 2001). Thus, in integrating knowledge, the 
process that is differently interpreted among units needs 
to be coordinated effectively. Interdependence between 
units may create divergent understanding.  Organizations  

 
 
 
 
need to identify the best method in coordinating 
knowledge that needs to be shared with other units:  
 

H6b: The relationship between organizational learning 
capability and technological innovation implementation 
will influence by system dependent. 
 
 
CONCLUSION 
 

Today, organizational learning issues receive increasing 
attention throughout a world. The proposed framework 
focused on examining organizational learning capability 
and technological innovation implementation relationship 
with moderating effect of knowledge complexity.  
   This study also emphasizes on the implementation 
phase of innovation process.  The importance of learning 
and technological innovation must be emphasized by the 
organization, especially in knowledge-based industry. 
Without knowledge application, organizations would not 
be capable of fully taking advantage of the collective 
knowledge to achieve superior performance (Alavi and 
Leidner, 2001). Through organizational learning capability, 
firms learn how to improve or to change existing technology 
which contributes to organizational competitive advantage. 
By implementing latest technology, it will help organization 
to stay ahead of competitors. Failure to learn from change 
can lead to inability to survive (Garvin, 1993). 
   This study will identify factors that encourage 
organization to learn and provide insight into the role of 
knowledge complexity, thus, enhance the understanding 
of managers and policy makers on the influence of 
motivators on the outcomes of technological innovation. 
This understanding can help managers design 
appropriate policies for the technological innovation in 
organizations. 

To sum up, this study highlighted two main issues 
emerged from the existing literature. First, the research 
has established that organizational learning capability is 
critical to success of innovation implementation. 
Secondly, it is important to manage knowledge in 
organization as a facilitator for technological innovation 
implementation.  
 
 
REFERENCES 
 
Aiman-Smith L, Green SG (2002). Implementing new manufacturing 

technology: The related effects of technology characteristics and user 
learning activities. J. Acad. Manag. 45(2):421-430. 

Alavi M, Leidner DE (2001). Review: Knowledge management and 
knowledge management systems: Conceptual foundations and 
research issues. MIS Quart. 25(1):107-136. 

Angle HL, Van de Ven AH (1989). Suggestions for managing the 
innovation journey. In: Van de Ven AH, Angle HL, Poole MS (eds.). 
Research on the Management of the Innovation Process: The 
Minnesota Studies. Harper and Row, New York. 

Argote L (1999). Organizational Learning: Creating, Retaining, and 
Transferring Knowledge, Kluwer Academic, Boston, MA. 

Arokiasamy S (2004). Critical success factor for successful 
implementation    of    enterprise    resource    planning    systems   in  



 
 
 
 

manufacturing organizations. Unpublished MBA thesis, School of 
Management, Universiti Sains Malaysia, Pulau Pinang. 

Bagens L, Araujo L (2002). The Structures and Processes of Learning. 
A Case Study, J. Bus. Res. 55:571-581. 

Balthasar A, Battig C, Wilhelm B (2000). Developers-key actors of the 
innovation process. Types of developers and their contacts to 
institution  involved in research and development, continuing 
education and training, and  transfer of technology, Technovation 
14(2):269-523. 

Ballantyne D (2004). Dialogue and its role in the development of 
relationship specific knowledge, J. Bus. Ind. Mark. 19(2):114-123. 

Bessant J, Francis D (1998). Implementing the new product 
development process, Technovation 17(4):97-187. 

Beerkens B (2004). External acquisition of technology: exploration and 
exploitation in international innovation. Eindhoven University Press, 
Unpublished Phd Thesis. 

Beatty C (1992). Implementing advanced manufacturing technologies: 
Rules of the road. Sloan Manag. Rev. 33(4):49-60.  

Begley TM, Boyd DP (1987). Psychological characteristics associated 
with performance in entrepreneurial firms and smaller businesses. J. 
Bus. Vent. 2(1):79-93. 

Blackler F (1995). Knowledge, Knowledge Work and Organizations: An 
Overview and Interpretation. J. Organization Stud. 6(6):1021-1046. 

Brown B (1979). Academic Libraries: an Operation Model for 
Participation. Can. Lib. J. 36:201-207. 

Brown SL, Eisenhardt KM (1995). Product development: past research, 
present findings, and future direction, Acad. Manag. Rev. 20(2):343-
378.  

Bystrom K (2002) Information and information sources is task varying 
complexity. J. Am. Soc. Infor. Sci. Technol. 53(7):581-591. 

Chiva R, Alegre J,  Lapiedra R (2007). Measuring organisational 
learning capability among the workforce, Int. J. Manpow. 28(3/4):224-
242. 

Cohen WM, Levinthal DA (1990). Absorptive capacity: a new 
perspective on learning and innovation”, Adm. Sci. Q. 35(1):128-152. 

Cooper AC, Schendel D (1976). Strategic Responses to technological 
threats. Business Horizons pp.61-65. 

Cottam A, Ensor J, Band C (2001). A benchmark study of strategic 
commitment to innovation, Eur. J. Innov. Manage. 4(2):88-94. 

Cotton JL, Vollrath DA, Foggat KL, Lengnick-Hall ML, Jennings KR 
(1988). Employee participation: diverse forms and different 
outcomes, J. Acad. Manage. Rev. 13(1):8-22.  

Covin JG, Green KM, Slevin DP (2006). Strategic process effects on the 
entrepreneurial orientation-sales growth rate relationship. Entrep. 
Theory. Pract. 30(1):57-81. 

Cozijnsen AJ, Vrakking WJ, Ijzerloo MV (2000). Success and failure of 
50 innovation projects in Dutch companies. Eur. J. Innov. Manage. 
3(3):193-210.  

Cyert RM, March JG (1963). A Behavioral Theory of the Firm. 2nd ed. 
Prentice Hall, Englewood Cliffs, NJ. 

Day GS (1999). The market driven organization. J. Direct. Mark. 
62(9):32-33. 

Dixon NM (2000). Common knowledge: how companies thrive by 
sharing what they know. Boston: Harvard Business School Press. 

Edmondson A, Moingeon B (1998). When to learn how and when to 
learn why: appropriate organisational learning processes as a source 
of competitive advantage. in Edmondson A, Moingeon B 
(Eds),Organisational Learning and Competitive Advantage, Sage, 
London pp.7-15.  

Fadzil ANF (2001). Structural, cultural values and innovation, 
Unpublished MBA Theses, Schoool of Management, Universiti Sains 
Malaysia, Penang. 

Ferreira J, Azevedo SG (2008). Entrepreneural orientation (EO) and 
growth of firms: Key lessons for managers and business 
professionals. J. Probl. Perspect. Manage. 6:81-87. 

Galbraith C (1990). Transferring core manufacturing technologies in 
high-technology firms. Calif. Manage. Rev. 32(3):56-70. 

Ganesan S (1994). Determinants of Long-Term Orientation in Buyer-
Seller Relationships,' J. Mark. 58:1-19. 

Garvin DA (1993). Building a learning organization, Harv. Bus. Rev. 
71(4):78-91. 

Gatignon H, Tushman ML, Smith W,  Anderson  P  (2002).  A  structural  

Mat and Razak          933 
 
 
 

approach to assessing innovation: Construct development of 
innovation locus, type, & characteristics. J. Manage. Sci. 48(9):1103- 
1122. 

Gaynor GH (2002), Innovation by Design: What it Takes to Keep Your 
Company on The Cutting Edge, AMACOM American management 
association, New York, NY. 

Gear T, Vince R, Read M, Minkes AL (2003). Group enquiry for collective 
learning in organisations. J. Manage. Dev. 22(2):88-102. 

Glynn MA (1996). 'Innovative Genius: A Framework for Relating 
Individual and Organizational Intelligence to Innovation'. Acad. 
Manage. Rev. 2(1/4):1081-1111. 

Goh S, Richards G (1997). “Benchmarking the learning capability of 
organizations”, Eur. Manage. J. 15(5):575-583. 

Gorton G, Schmid F (2000). Universal Banking and the Performance of 
German Firms. J. Fin. Econ. 58: 29-80. 

Grant RM (1991). The resource-based theory of competitive advantage: 
Implications for strategy formulation. Calif. Manage. Rev. 33(3):114-
135. 

Grant RM (1996). Prospering in dynamically-competitive environments: 
Organizational capability as knowledge integration. Organ. Sci. 
7(4):375-387. 

Hagedoorn J (1993). Understanding the rationale of strategic 
technology partnering: inter-organizational modes of cooperation and 
sectoral differences. Strateg. Manage. J. 14:371-385. 

Hansen MT (1999).The search-transfer problem: the role of weak ties in 
sharing knowledge across organization subunits, Adm. Sci. Q. 
44(1):82-111. 

Hayes JR (1996). A new model of cognition and affect in writing. In Levy 
CM and Ransdell S (Eds.)., The science of writing. Hillsdale, NJ: 
Erlbaum pp.1-30. 

Humphrey P, McAdam R, Leckey J (2005). Longitudinal evaluation of 
innovation implementation in SMEs, Eur. J. Innov. Manag.8(3):283-
304. 

Hurley RE, Hult GTM (1998). Innovation, market orientation and 
organizational learning: an integration and empirical examination, J. 
Mark. 62:42-54. 

Isaacs W (1993). Dialogue, collective thinking, and organizational 
learning. Organ. Dyn. 22(2):24-39. 

Johannessen JA, Olsen B, Olaisen H (1997). Organizing for Innovation. 
Long Range Plann. p.30. 

Ju TL, Li C, Lee T (2006). A contingency model for knowledge 
management capability and innovation. J. Ind. Manage. Data Syst. 
106(6):855-877. 

Kane H, Ragsdell G, Oppenheim C (2006). Knowledge management 
methodologies. Electronic. J. Knowl. Manage. 4(2):141-152. 

Kitchell S (1995). Corporate Culture, Environmental Adaptation, and 
Innovation Adoption: A Qualitative/Quantitative Approach, J. Acad. 
Mark. Sci. 23(3):195-205. 

Kimberly JR (1981) In Handbook of Organization Design (Ed.) Starbuck, 
W., Oxford Press: New York. 

Klein KJ, Sorra JS (1996). The challenge of innovation implementation. 
Acad. Manage. Rev. 21:1055-1080. 

Kogurt B, Zander U (1992). Knowledge of the firm, combinative 
capabilities and the replication of technology. J. Organ. Sci. 3:383-
397. 

Kouzes JP, Posner BZ (1987). The Leadership Challenge: How to get 
extraordinary things done in organizations. Jossey-Bass, San 
Francisco.  

Leonard-Barton D (1995). Wellsprings of knowledge. Boston: Harvard 
Business School Press. 

Liles PR (1981). „Who are the entrepreneurs?‟. In P. Gorb, P. Dowell 
and P. Wilson (eds) Small Business Perspectives. London: 
Armstrong Pub.London Bus. Sch. Pp. 33–50. 

Linton JD (2002). Implementation Research: State of the art and future 
directions. Technovation. 22(2):65-79. 

Lipsey R (1996). Economic growth, technological change and Canadian 
economic policy. Toronto: C.D. Howe Institute. 

Lukas BA (1996).Striving for quality: the key role of internal and external 
customers, J. Mark. Focused Manage. 1(2): 87-175. 

Lundvall BÅ (1988). Innovation as an interactive process: from user-
producer interaction to the national system of innovation. In: Dosi G, 
Freeman C,  Nelson  RR,  Silverberg  G,  Soete L (Editors), Technical  



934         Afr. J. Bus. Manage. 
 
 
 

Change and Economic Theory. Frances Pinter, London.  
Mabey C, Salaman G (1995). Strategic Human Resource Management, 

Blackwell, Oxford.  
Majchrzak A  (1988). The human side of factory automation: Managerial  

and human resource strategies for making automation succeed. San 
Francisco: Jossey-Bass. 

Marsh SJ, Stock GN (2003). "Building Dynamic Capabilities in New 
Product Development through Intertemporal Integration."J. Prod. 
Innov. Manage. 23:422-436. 

Maskell BH (1991). Performance Measurement for World Class 
Manufacturing.Productivity Press. Cambridge. MA. 

Martin LM, Matlay H (2003). Innovative use of the internet in established 
small firms; The impact of knowledge management and 
organizational learning in accessing new opportunities, J. Qualitative 
Market Res. 6(1):18-26. 

McAdam R (2000).The implementation of reengineering in SMEs: a 
grounded study, Int. Small Bus. J. 18(72):29-45. 

McElroy MW (2000). Integrating complexity theory, knowledge 
management and organizational learning, J. Knowl. Manage. 
4(3):195-203. 

McEvily SK, Chakravarthy B (2002). The persistence of knowledge-
based advantage: An empirical test for product performance and 
technological knowledge. Strategic Manage. J. 23:285-305. 

McGill ME, Slocum JW (1993). „Unlearning the Organization‟, Organ. 
Dyn. 22:67-79. 

Miller D, Friesen PH (1978). Archetypes of strategy formulation. 
Manage. Sci. 24: 921-933. 

Mu J, Peng G, Love E (2008).Interfirm networks, social capital, and 
knowledge flow‟, J. Knowl. Manage. 12(4):86-100. 

Muayyad J (2004). Team feedback based on dialogue: Implications for 
change management, J. Manage. Dev. 23(2): 141-151. 

Narvekar RS, Jain K (2006). A new framework to understand the 
technological innovation process. J. Intellectual Capital. 7(2): 174-
186. 

Neely A, Gregory M, Platts K (2005). Performance measurement 
systemdesign. Int. J. Operations. Prod. Manage. 25(12):1228-1263. 

Nelson RR, Winter SG (1982). An Evolutionary Theory  of Economic 
Change. Harvard University Press: Cambridge, MA. 

Newbert S (2007). Empirical research on the Resource-Based View of 
the firm: An assessment and suggestions for future research, J. 
Strategic Manage. 28:121-146. 

Nonaka I (1994). A Dynamic Theory of Organizational Knowledge 
Creation,”Organization Sci. 5(1):14-37. 

Nonaka I, Takeuchi H (1995). The Knowledge Creating Company: How 
Japanese Companies Create the Dynamics of Innovation, Oxford 
University Press, New York, NY. 

Penrose E (1972). The theory of the growth of the firm. Basil Blackwell 
and Mott, Oxford, 5th edition. 

Peters T, Waterman R (1982). In search of excellence: Lesson from 
America‟s best run companies. New York: Harper and Row. 

Precipe A (2000). Breadth and depth of technological capabilities: in 
CoPS; The case of the Aircraft Engine Control System. J. Res. 
Policy. 29: 895-911.  

Polanyi M (1966). The Tacit Dimension. New York: Anchor Day Books. 
Ravichandran T (2000a). Redefining organizational innovation: towards 

theoretical advancements, J. High Technol. Manage. Res. 10(2):243–
274. 

Rauch A, Wiklund J, Freese M, Lumpkin GT (2004). Entrepreneurial 
orientation and business performance: Cumulative empirical 
evidence. Paper presented at the 23rd Babson College 
Entrepreneurship Research Conference. Glasgow, UK.  

Robertson PL, Yu TF (2001). Firm strategy, innovation and consumer 
demand:  A  market  process   approach.  Manag. Decis. Econ. 
22:183-199. 

Rogers EM (1995). Diffusion of innovations (4th ed.). New York: Free 
Press. 

Savory C (2006). Translating knowledge to build technological 
competence. J. Manage. Decis. 44:8 

Saleh SD, Wang CK (1993). The Management of Innovation: Strategy, 
Structure, and Organizational Climate. IEEE Trans. Eng. Manage. 
40:13-21. 

Saban  K,   Lanasa   J,  Lackman  C,  Pease  G  (2000).  Organizational  

 
 
 
 

learning: a critical component to new product development, J. Prod. 
Brand Manage. 2:99-117. 

Schein EH (1993). On dialogue, culture, and organizational learning, 
Organ. Dyn.22(2):40-51.  

Senge P (1990). The leader‟s new work : Building learning organization. 
Sloan Manage. Rev. Fall. pp.7-23. 

Simon HA (1962) “The architecture of complexity.” Proceed. Am. Philos. 
Soc. 106:467-482. 

Simonin BL (1999). Ambiguity and the process of knowledge transfer in 
strategic alliances. Strat. Manage. J. 20(7):595-623. 

Singer SJ, Edmonson AC (2006) When learning and performance are 
odds: Confronting the tension, Working Paper, Harvard University, 
November. 

Sinkula JM, Baker WE, Noordewier TA (2002). Framework for market-
based organizational learning: Lin (2007king values, knowledge, and 
behavior. J. Acad. Mark. Sci. 25(4):18-305. 

Stata R (1989). Organizational learning: the key to management 
innovation, Sloan Manage. Rev. 30:63-74. 

Sundbo J (2001). The strategic management of innovation: A 
sociological and economic theory. Cheltenham UK: Edward Elgar. 

Tang HK (2000). An Integrative Model of Innovation in Organizations. 
Technovation 18(5):297-309. 

Teece DJ (1977). Technology transfer by multinational corporations: 
The resource cost of transferring technological knowhow. Econom. J. 
87:242–261. 

Teece DJ (1986). Profiting from technological innovation: implications 
for integration, collaboration, licensing, and public policy. Res. Policy 
15:285-305. 

Teece DJ, Pisano G, Shuen A (1997). Dynamic Capabilities and 
Strategic Management, J. Strat. Manage. 18(7):509-533. 

Teece DJ (2007). „Explicating Dynamic Capabilities: The Nature and 
Micro-foundations of (Sustainable) Enterprise Performance‟. Strateg. 
Manage. J. 28(13): 1319–50. 

Thomke S (1998). Managing experimentation in the design of new 
products. J. Manage. Sci. 44:743-762. 

Thomke S (2001). Enlightened experimentation: The new imperative for 
innovation. Harv. Bus. Rev. 79:67-75. 

Tidd J, Bessant J, Pavitt K (2001). Managing innovation: Integrating 
technological, market and organisational change. John Wiley, 
Chichester.  

Tsai W, Ghoshal S (1998). Social Capital and Value Creation: The Role 
of Intrafirm Networks. Acad. Manage. J. 41:464-476. 

Tsai W (2001). Knowledge transfer in intraorganizational 
networks:Effects of network positionand absorptive capacity on 
business unit innovation and performance. Acad. Manage. J. 44:996-
1004. 

Tyre M (1991). Managing the introduction of new process technology: 
International differences in a multi-plant network. Res. Policy 20:57-
76. 

Van de Ven AH (1993). Managing the process of organizational 
innovation. In G.P. Huber and W.H. Glick, eds., Organizational 
Change and Redesign, Oxford: Oxford University Press, pp.269-294. 

Venkatraman N (1989) The concept of fit in strategy research: toward 
verbal and statistical correspondence, Acad. Manage. Rev. 9:513-
525. 

Vinekar V (2008). Strategies for learning: Reconceptualizing the 
strategy environment-performance relationship through a knowledge 
based perspectives www.decisionsciences.org/Proceedings/ 
DSI2008/docs/554-2981.pdf Date 13/10/09. 

Von Hippel E (1988). The Sources of Innovation. New York: Oxford 
University Press. 

Wall TD, Lischeron JH (1977). Worker Participation: A Critique of the 
Literature and Some Fresh Evidence. Maidenhead, U.K.: McGraw- 
Hill.  

Weick KE (1976). Educational organizations as loosely coupled 
systems. Adm. Sci. Q. 21:1-19. 

West MA, Anderson NR (1996). `Innovation in top management teams'. 
J. Appl. Psychol. 81:680-693. 

Wiklund J, Shepherd D (2003). Knowledge-Based Resources, 
Entrepreneurial Orientation, and the Performance of Small and 
Medium-Sized Businesses. Strat. Manage. J. 24:1307-1314. 

Winter SG (1987).  Knowledge  and competence as strategic assets. In:  



 
 
 
 

Teece DJ ed. The competitive challenge - strategies for industrial 
innovation and renewal, Ballinger Publ. Co, Cambridge, MA, pp.159-
184. 

Wolfe RA (1994). Organizational innovation: review, critique and  
suggested research directions', J. Manage. Stud. 31:405-431. 

Zander U, Kogut B (1995). Knowledge and the speed of transfer and 
imitation of organizational capabilities: an empirical test, Organ. Sci. 
6(91):76-92. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mat and Razak          935 
 
 
 
Zollo M, Winter SG (2002). Deliberate learning and the evolution of 

dynamic capabilities, Organ. Sci.13(3):339-351. 
Zmund RW (1984). An examination of the “push-pull” theory applied to 

process innovation in knowledge work. Manage. Sci. 30(6):727-738. 


