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Abstracts
This paper attempts to explore the relationship between technological innovativeness and organizational culture in Hong Kong. It measures both technical and administrative innovations status of organizations. A questionnaire survey is conducted to collect information from various industries in Hong Kong. Also included is the temporal information of innovations. The research uses path analysis to measure the impacts of three organizational factors on innovativeness. Organizational characteristics, organizational climate and organizational context are the factors that used in the research. As shown in the research, learning ability, centralization, specialization, external orientation, formalization, sufficient slack, achievement orientation and risk orientation are influencing the innovativeness in various perspectives.
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Introduction

In today’s business world, organizations are strengthening their competitive advantage in their marketplaces. They are improving their organization’s efficiency and shortening their response time to markets. In order to achieve their goals, organizations must strengthen their internal processes to make themselves ready to react to market needs, as well as to competitors. Nowadays, most organizations recognized that business process reengineering is a useful tool to maintain their competitive advantage.  

However, business process reengineering is a huge project for an organization. Possibly, the project will span across the entire organization and affect every aspect of operations. Besides, business process reengineering is also a risky process, as many cases ended up in failure because the changes were not handled well.  

To this end, most organizations employ management tools, which are available from markets to support the business process reengineering. Information technology solutions are widely used in different industries for business process reengineering. It is widely accepted that information technology innovations are providing guidance to organizations on effective business process reengineering. 
Innovation is commonly viewed as creativity – creating new ideas and knowledge. However, new ideas will not contribute to businesses until people un-shelf the new ideas from the laboratory, implement them, and generate values to customers. Kaner (1990) states, “A good new idea means little-except risk-without….excellence in execution.” That means if an organization has a lot of new idea, the organization is creative. If the organization can turn its idea to generate values, the organization is innovative.  
The Society of Management Accountants describes “innovation…fundamental to the quest for profitable, sustainable growth.” A research done on the rate of return for 17 successful innovations shows a mean return of 56% compared with an average ROI of 16% (Horibe, 2001). In today’s business world, organizations have recognized that innovation is the most important criterion for success in the future. 
Technological innovations are playing a major role in today’s IT world, from desktop applications, such as Windows, Microsoft Offices, etc to sophisticated enterprise solutions. Information technologies provide effective tools or best practices to business processes. Especially on business process enhancements, information technology solutions automate and integrate the majority of an organization’s business processes. They enable data sharing and standardized practices across the entire organization. Aladwani (2001) states that IT systems help the different parts of the organization share data and knowledge. Information technologies enable an organization to produce and access information on a real-time basis. For those On Line Transactions Processes systems (OLTP), such as Enterprise Resources Planning (ERP), they provide a backbone for the further extension of functionality through bolt on and other solutions, for example, business intelligent systems (BI) for marketing analysis. Costs reductions and improvement on management of business processes are the other “gains” from IT systems.  

Previous Research

The Influence of Organizational Culture to Technological Innovation

Different aspects of organizational culture were reviewed to explore the interrelationship between organizational culture and technological innovation in the past. The reviews focused on organizational culture’s influence on an organization’s technological innovations (Claver et al., 1998; Martins and Terblanche, 2003). In referring to the research carried out by Claver et al. (1998), the research suggests that technological innovations were the intersection of several factors. They were Innovation Culture, CEO’s Acceptance and Technology Culture. On the other hand, Martins and Terblanche (2003) suggest that the determinants of organizational culture that influence creativity and innovation included Strategy, Structure, Support Mechanisms, and Behaviour that encourages innovation and Communication.

The Impact of Information Technology on Organizational Structures

The research performed by Burn (1989) focused on the impact of information technology on organizational structures, which was a project in the Department of Computing Studies of Hong Kong Polytechnic. The project aimed to 1) Identify whether any correlation exists between the Structure of an organization and its usage of Information Technology; 2) Measure the effectiveness of usage and identify whether a direct relationship exists between specific approaches adopted by organizations, the organization structure and the benefits; and 3) Develop a framework for organizations on strategic planning in the development and use of information systems/technology. 

Burn (1989) based on Michael Earl’s theories, which identified three types of framework for the analysis of IT and IS strategies. They are 1) Awareness: Helps to identify where strategic opportunities exist, 2) Opportunity: Provides more detailed techniques or models for analysis or identification of strategic uses of Information Technology and 3) Positioning: Helps to assess the strategic importance of Information Technology and how the information system functions can be managed.

Earl also suggests that with a workable set of all three frameworks, it is able to create a three-level complementary set of frameworks for an analysis that: 1) Shows what is possible; 2) Helps identify applications; 3) Guides how to get there. The concepts are shown in Table I. 

Table I: Three-level complementary frameworks (Source: Burn, 1989)

	Quality
	Frameworks

	
	Awareness
	Opportunities
	Positioning

	Purpose
	Vision
	Ends
	Means

	Scope
	Possibility
	Probability
	Capability

	Use
	Education
	Analysis
	Implementation


Instead of providing detailed models to all three levels (Awareness, Opportunities and Positioning), Burn (1989) provided an integrated approach to integrate all three levels at a Meta level and set the groundwork by doing a micro-level analysis of Awareness models. Furthermore, at the Awareness level, Burn (1989) concentrated on evaluating the usage of information technology in Hong Kong and identifying specific organizational configurations where proven opportunities exist to exploit information technology. Detailed case studies were done to assess the potential impact of information technology and hence to provide a general awareness of what was happening. The Awareness model in which Burn (1989) provided was examples by analogy rather than direct guidance for usage.

According to Burn (1989), businesses in Hong Kong comprise mainly small and medium enterprises that account for around 75% of the total. These small organizations commonly show little segregation of management from ownership or formal organizational structures. Besides, many listed companies are family controlled. They grow by acquiring subsidiaries and the style of management is still very much owner centred with family members dominating the core management.  

Category of Innovation Adoption Research

Innovation adoption research can be divided into two major categories. One category of research focuses on the relationship between government policy, social status and economic situation, and innovativeness of organizations. This category is defined as “external influence research” in this research. Another category of research concerns with exploring the interrelationship between organizational culture and technological innovation. This category is defined as “internal influence research” in this research.

External Influence Research

Research studies in this stream concentrate on the influences from social status, economic and historical profiles, and the policies to promote economic and technological progress.  The focus is on the identification of influence from external environment to the innovativeness of organizations. 

Internal Influence Research

Research studies in this stream concentrate on the internal factors that contribute to the innovativeness of organizations, such as organizational climate, organizational characteristics, learning abilities, number of innovation adoptions, and the consistency of adoptions. The innovativeness of an organization is determining by the number of innovation adoptions and consistency of adoptions in comparing with other organizations. 

The internal influence research forms the framework of this research. One of the areas of this research is identifying the organizational determinants of innovation adoptions, especially of organizations in Hong Kong. Cultural factors that are affecting innovativeness may vary from country to country. This research uses results from other researcher as reference and examines determinants that appear to contribute to the adoption of innovations, they are including the climate of organizations, the characteristics of organizations and the context of organizations. The other area of this research is to identify the correlation between these organizational determinants of innovation adoptions and administrative, technical innovativeness.

Model Development

In considering past research on organizational culture and innovativeness (Nystrom et al., 2002; Subramanian and Nilakanta, 1996), Nystrom et al. (2002) points out that organizational slack is a key factor that affecting the adoptions of innovations. Slack is a resource that enables an organization to handle demands raised internally and externally (Ahmed, 1998). Judge et al. (1997) states sufficient and continue available resource would have positive impact to innovation. Only those new projects that have sufficient funding and staffing resources, and management commitment have chance to succeed (Christensen, 2000). 

Nystrom et al. (2002) also suggests that organizational climate, in terms of risk orientation, external orientation, and achievement orientation also influence the innovativeness of organizations. Lewin and Douglas Mcgregor define the term climate by social climate and organizational climate, which is reflected by the practices, procedure and rewards systems of an organization. Climate is closely allied with culture in which climate is the practices of peoples operate an organization and create procedures and policies for an organization. Culture, on the other hand, is reflects beliefs and values of an organization (Ahmed, 1998). Besides, organizational characteristics, in terms of formalization, centralization and specialization moderate the relationship between characteristics and innovativeness (Subramanian and Nilakanta, 1996). 

Three aspects measure the innovativeness of organizations. Nystrom et al. (2002) measured it in terms of the degrees of radical of adopted innovations, relative advantage of adopted innovations and number of adopted innovations. On the other hand, Subramanian and Nilakanta (1996) measured innovativeness in terms of number of innovation adoptions, time of innovation adoptions and consistency of innovation adoptions. It is found that except the measurement of number of adopted innovations, the other measurements are different. Considerable research exists on the organizational culture and innovativeness, like the research of Nystrom et al. (2002), the temporal dimension of innovativeness was not examined. Therefore, this research adopts the measurements used by Subramanian and Nilakanta (1996) in order to capture the temporal dimension. As Subramanian and Nilakanta (1996) suggest, “truly innovative organizations are those that exhibit innovative behaviour consistently over time”.  Research activities of Nystrom et al. (2002) and Subramanian et al. (1996) were done in USA for the banking and the medical industries. As mentioned earlier in this paper, organizational culture that is affecting innovativeness may vary from country to country. Therefore, this research intends to examine the culture of organizations in Hong Kong using the research model shown in Figure 1.

Figure 1: Research Model

Research Methodology

This research adopted the “dual core” typology of innovations. Subramanian and Nilakanta (1996) also adopted this typology in their previous research named as technical innovations and administrative innovations. A list of the innovations was compiled using a literature search and an empirical search. The list covered systems and mechanisms that are popular to organizations. The final list contained 7 technical innovations and 17 administrative innovations elements and a questionnaire was used to collect data.

Administrative Innovations and Technical Innovations 

This research differentiated the technical innovations and administrative innovations according to the criteria suggested by Damanpour et al. (1989).

“Administrative innovations are defined as those that occur in the administrative component and affect the social system of an organization. The social system of an organization consists of the organizational members and the relationships among them. It includes those rules, roles, procedures, and structures that are related to the communication and exchange between organizational members. Administrative innovations constitute the introduction of a new management system, administrative process, or staff development program. An administrative innovation does not provide a new product or a new service, but it indirectly influences the introduction of new products or services or the process of producing them.

Technical innovations are defined as those that occur in the operating component and affect the technical system of an organization. The technical system consists of the equipment and methods of operations used to transform raw materials or information into products or services. A technical innovation, therefore, can be the adoption of a new idea pertaining to a new product or services, or the introduction of new elements in an organization’s production process or service operations.” 

Evan (1966) suggests administrative and technical innovations are reflecting the difference between social structure and technology. According to Damanpour (1984) and Daft (1982), technical innovations are processes and technologies that directly related to the production of products or provide services directly related to the business activity an organization. While administrative innovations are related to back office administrations, such as human resources management, administrative management, which are indirect to the production of products and services (Damanpour, 1984; Kimberly, 1981). However, there is no standard on the definition of innovation dimensions (Gopalakrishnan and Damanpour, 1997). Therefore, this research defined innovation dimensions by the criteria suggested by Daft (1982), Damanpour, (1984, 1989), Evan (1966), Gopalakrishnan and Damanpour (1997) and Kimberly (1981).

Temporal Dimensions Measurement

This research also adopted the idea of Subramanian and Nilakanta (1996) to measure the temporal dimensions of innovativeness. The questionnaire was used to collect time dimension information of organizations when they adopted an innovation item. Three temporal dimensions of innovativeness were measured on both administrative innovations and technical innovations. 

Mean Number of Innovation Adoptions (MNIA)

The mean number of innovation adoptions of an organization was calculated by the following formula.

          Total number of innovations adopted

MNIA =                                                                                                                    


No. of years between last innovation and first innovation

The number of years between the adoption of the first and the last innovation in an organization was firstly calculated. Secondly, the total number of innovations that an organization adopted over the period was determined. Finally, the mean number of an organization on innovation adoptions was computed by dividing the total number of innovation adoptions by number of years taken.    

Mean Time of Innovation Adoptions (MTIA)

The mean time of innovation adoptions of an organization was calculated by using the following formula. As suggested by Subramanian and Nilakanta (1996), use the mean time of innovation adoptions to measure the time of innovation adoption of each organization relative to the other organizations. 

MTIA = (Last year of adoption of an innovation among organizations + 1) – 

The year of adoption of an innovation in an organization 

This formula was applied to each innovation of organizations to calculate the mean time of adoptions. Firstly, the last year of adoption of an innovation among organizations was determined and one was added to the year. Secondly, the year of an organization adopted the innovation was subtracted by the value.  

For example, in the case of computerized customer billing system innovation, if organization “ABC” adopted the system in 1985, and if the last adopter of the system was on 2002, therefore, the MTIA of computerized customer billing system innovation of “ABC” is calculated by 2003 (i.e. 2002 + 1) – 1985 and the score is 18. However, if another organization adopted the system on 1999, the MTIA would be calculated by 2003 (2002 + 1) – 1999 and the score is four. Hence, organizations that adopted an innovation earlier among the others would have a higher score. The last adopter would have a score of one. For those organizations that did not adopt the innovation would have a zero score. The mean time of innovation adoption of an organization was calculated by using the score of each innovation. 

Consistency of the Time of Adoptions (CTA)

As suggested by Subramanian and Nilakanta (1996), this variable was used to measure the consistency of organizations that adopted innovations early or late. It was computed by dividing the standard deviation of a set of scores by the mean value of that set of scores. Hence, organizations that adopted innovations consistently earlier or later than others would have lower coefficients of variability. The CTA itself did not measure the early or late innovation adoption of organizations.

Organizational Characteristics

Montes et al. (2003) defines the structural characteristics of innovations. The structural characteristics defined as environment, size, complexity, differentiation, formalization, centralization and strategy.   This research covered three organizational characteristics. They measured the extent of formalization, the extent of centralization and the extent of specialization of organizations. Each category consisted of several questions in the questionnaire. The mean value of each extent was calculated for each organization. In the other words, each organization had three scores for the organizational characteristics measurement. 

Organizational Climate

From the research of DeDreu et al. (1999), two dimensions of climate influence the innovation process of organizations. They are communication and freedom to express opinions. This research examined three types of organizational climates. They measured the extent of risk orientation, the extent of external orientation and the extent of achievement orientation. Similar to the organizational characteristics, each category consisted of several questions in the questionnaire. The mean value of each extent was calculated for each organization. 

Organizational Context

The organizational context consists of organizational slack and learning abilities. Considerable research exists on innovativeness points out that learning abilities are the key factor of organizations (Ansoff, 1988; Colin, 2000; Grusky, 1970; Judson, 1966; Kaufman, 1971; Kotter et al., 1986; Lawrence, 1954; McNurry, 1973; Nystrom et al., 2002; Sayles, 1960; Waddell et al., 1998). Besides, organizational slacks also a key contributor to innovativeness of an organization (Nystrom et al. 2002; Subramanian et al., 1996). This research covered these contexts in the questionnaire and measured by mean scores. 

Table II gives a description of the dimensions of climate, slack, characteristics and learning abilities used in this research. The dimensions were measured by using a five-item scale. The questionnaire used measurements from Subramanian et al. (1996), Nystrom et al. (2002) and Dixon (1994) as guidelines and were modified to suit the requirement of this research. The Appendix A reproduces the questionnaire used in this research.

Table II: Dimensions of climate, slack, characteristics and learning abilities

	Dimensions
	Concepts

	Organizational climate
	This dimension examines three well-known dimensions: risk orientation, external orientation, achievement orientation and organizational slack.

	Organizational characteristics
	This dimension examines some structural characteristics of an organization, such as formalization, centralization and specialization.

	Learning abilities
	This dimension examines the abilities of an organization to maintain as a learning organization and sustains the competitive edge.

	Innovativeness


	This dimension examines an organization’s adoption of technical and administrative innovations. It also collects temporal information of innovation adoptions. 

	Note: Modified from Subramanian et al. (1996), Nystrom et al. (2002) and Dixon (1994)


Case Study
Data collection

Data collection was carried out during the period from January to March 2004, using a questionnaire survey. The realm of the sample was organizations in Hong Kong from various industries. Approximately, 266 organizations participated in the survey. Questionnaires were distributed by means of email systems and personally. The respondents were primarily senior managers and engineers, from fourteen industries, mainly in the manufacturing, finance, transportations and construction industries. 74 responses were received. However, there were missing and invalid data in some questionnaires. These questionnaires were excluded from the data analysis. Therefore, the final sample embraced 70 questionnaires. The technical details of the survey are shown in Table III.

Table III: Technical details of the survey

	Universe
	Entities

	Geographical area
	Hong Kong SAR, China

	Type of interview
	Emailed structured questionnaire

	Sample size
	N = 70

	Confidence level
	95 percent

	Sampling error
	+/- 0.2 scale points

	Scaling 
	From 1 to 5 

	Sample design
	Random selection of sampling units

	Minimum sample size
	N = 66


Validity and Reliability

Table IV shows the reliabilities of items used to measure the about mentioned factors. All items show acceptable levels of reliability.

Table IV: Reliabilities of organizational measures

	Elements
	No. of Items
	 Inter-item Correlation 

(Cronbach's Alpha)

	Organizational Climate

	External Orientation
	9
	0.843

	Achievement Orientation
	2
	0.620

	Organizational Slack
	4
	0.651

	Organizational Characteristics

	Formalization
	2
	0.868

	Centralization
	2
	0.745

	Specialization
	2
	0.673

	Learning Abilities
	10
	0.916


Path Analysis

Path analyses were performed on the data collected by questionnaire survey. Two separate path analyses were carried out for the two types of innovations. Figure 2 and Figure 3 show the results of the analysis of administrative innovations and technical innovations respectively. Table V and Table VI depict the correlations among all the relevant variables.


Figure 2: Path analysis of administrative innovations

Table V: Correlation matrix of administrative innovations

	
	Mean
	Time
	Consist
	Risk
	Exter
	Achie
	Slack
	Form
	Cent
	Spec
	Learn

	Mean
	1
	
	
	
	
	
	
	
	
	
	

	Time
	-.279*
	1
	
	
	
	
	
	
	
	
	

	Consist
	-.657**
	.616**
	1
	
	
	
	
	
	
	
	

	Risk
	.092
	.012
	.060
	1
	
	
	
	
	
	
	

	Exter
	.192
	.385**
	.138
	.383**
	1
	
	
	
	
	
	

	Achie
	.313**
	.040
	-.165
	.128
	.491**
	1
	
	
	
	
	

	Slack
	.019
	.118
	.114
	.368**
	.339**
	.239*
	1
	
	
	
	

	Form
	.075
	.166
	-.041
	.197
	.307**
	.407**
	.367**
	1
	
	
	

	Cent
	.215*
	-.305**
	-.243*
	.196
	.028
	.068
	.056
	.031
	1
	
	

	Spec
	-.088
	-.035
	.214*
	-.010
	-.100
	-.135
	.090
	-.067
	-.183
	1
	

	Learn
	.317**
	.092
	-.195
	.215*
	.513**
	.488**
	.436**
	.524**
	.084
	.007
	1


Mean = Mean number of administrative innovations

Time = Mean time of administrative innovations

Consist = Consistency of administrative innovations 

Risk = Risk orientation

Exter = External orientation

Achie = Achievement orientation

Slack = Organizational slack

Form = Formalization

Cent = Centralization

Spec = Specialization

Learn = Learning abilities

Table VI: Correlation matrix of technical innovations
	
	Mean
	Time
	Consist
	Risk
	Exter
	Achi
	Slack
	Form
	Cent
	Spec
	Learn

	Mean
	1
	
	
	
	
	
	
	
	
	
	

	Time
	-.345**
	1
	
	
	
	
	
	
	
	
	

	Consist
	-.669**
	.494**
	1
	
	
	
	
	
	
	
	

	Risk
	.229*
	-.043
	-.088
	1
	
	
	
	
	
	
	

	Exter
	.185
	.192
	.223
	.383**
	1
	
	
	
	
	
	

	Achi
	-.022
	.117
	.056
	.128
	.491**
	1
	
	
	
	
	

	Slack
	.150
	-.028
	-.056
	.368**
	.339**
	.239*
	1
	
	
	
	

	Form
	-.014
	.246*
	.096
	.197
	.307**
	.407**
	.367**
	1
	
	
	

	Cent
	-.166
	-.201
	-.122
	.196
	.028
	.068
	.056
	.031
	1
	
	

	Spec
	-.193
	-.030
	.388**
	-.010
	-.100
	-.135
	.090
	-.067
	-.183
	1
	

	Learn
	.073
	.169
	.156
	.215*
	.513**
	.488**
	.436**
	.524**
	.084
	.007
	1


Mean = Mean number of technical innovations

Time = Mean time of technical innovations

Consist = Consistency of technical innovations 

Risk = Risk orientation

Exter = External orientation

Achie = Achievement orientation

Slack = Organizational slack
  Form = Formalization

Cent = Centralization

Spec = Specialization

Learn = Learning abilities

Figure 3: Path analysis of technical innovations

Administrative Innovation

For administrative innovation, learning ability, centralization, specialization, and external orientation significantly associate with administrative innovativeness. High levels of learning ability associate with larger number of administrative innovation adoptions. High levels of learning ability also associate with the levels of risk orientation and the early adoption of administrative innovations. The research also indicates that high levels of centralization associate with larger number of administrative innovation adoptions. However, the high levels of centralization do not support the consistency adoptions and the early adoption of administrative innovations. Furthermore, high levels of specialization in an organization associate with the consistency of administrative innovations and high levels of external orientation associated with early adoptions. Table VII shows the total causal effect analysis of administrative innovations.

Table VII: Total of causal effect analysis of administrative innovations

	Exogenous Variable
	Endogenous Variable
	Total Causal Effect 

	Learning Ability
	Number of Administrative Innovation
	0.47

	Learning Ability
	Risk Orientation
	0.215

	Learning Ability
	Time of Administrative Innovation
	0.198

	Centralization
	Number of Administrative Innovation
	0.215

	Centralization
	Time of Administrative Innovation
	-0.305

	Centralization
	Consistency of Administrative Innovation
	-0.243

	Specialization
	Consistency of Administrative Innovation
	0.214

	External Orientation
	Time of Administrative Innovation
	0.385


Technical Innovation

For technical innovation, learning ability, formalization, specialization and risk orientation significantly associate with technical innovativeness. High levels of learning ability associate with larger number of technical innovation adoptions. Formalization associate with early technical adoptions. Furthermore, high levels of specialization associate with consistency of technical innovation and the high levels of risk orientation lead to a larger number of technical innovations. External orientation, sufficient slack and achievement orientation contribute to early adoption of technical innovations. However, centralization does not have contribution to technical innovations. Table VIII shows the total causal effect analysis of technical innovations.

Table VIII: Total of causal effect analysis of technical innovations

	Exogenous Variable
	Endogenous Variable
	Total Causal Effect 

	Learning Ability
	Number of Technical Innovation
	0.049

	Formalization
	Time of Technical Innovation
	0.246

	Specialization
	Consistency of Technical Innovation
	0.388

	External Orientation
	Time of Technical Innovation
	0.076

	Organizational Slack
	Time of Technical Innovation
	0.09

	Achievement Orientation
	Time of Technical Innovation
	0.1

	Risk Orientation
	Number of Technical Innovation
	0.229


Common Factors of Administrative Innovation and Technical Innovation

Addition to the specific factors that support the administrative innovations and technical innovations, these cores also share some factors. The factors are not depicted in the about sections and are listed in Table IX separately in the interest of clarity. The result illustrates, learning ability, external orientation, achievement orientation and organizational slack significantly associated with formalization.  

Table IX: Total of causal effect analysis of common factors

	Exogenous Variable
	Endogenous Variable
	Total Causal Effect

	Learning Ability
	Formalization
	0.516

	External Orientation
	Formalization
	0.307

	Achievement Orientation
	Formalization
	0.407

	Organizational Slack
	Formalization
	0.367


Summary

In summary, the survey results illustrate that organizational climate and organizational characteristics do not have an indistinguishable relationship with dimensions of innovativeness. Besides, organizational factors have different effects on the adoption of administrative innovations and technical innovations. High degrees of learning ability and specialization affect the three dimensions of administrative innovations. Centralization affects the number of administrative innovations. However, it does not positively contribute to the consistency and early of administrative innovations. External orientation has direct effects on the early adoption of administrative innovations. In technical innovations, learning ability and risk orientation positively affect the number of innovation adoptions. Formalization affects the early adoptions positively while specialization significantly influences the consistency of technical innovations. The dimensions of external orientation, sufficient slack and achievement orientation influence the early adoption of technical innovations. However, centralization does not have contribution to technical innovations. Learning ability, external orientation, achievement orientation and organizational slack positively affect the formalization of organizations in both administrative and technical innovations.

Discussion

The result of this questionnaire survey demonstrates various relationships between administrative innovativeness, technical innovativeness and organizational culture. The result of causal effect analysis of administrative innovations suggests the learning ability of an organization influences the number of administrative innovation adopted, the early adoption of administrative innovation. It seems to support a past research (Passfield, 2002) that learning ability is a major factor of an organization to innovate. The result also suggests that an organization has higher learning ability is comparatively risk orientated. It may due to a learning organization has a strong reviewing skills and high tolerance of ambiguity and able to take risk during an innovation process (Chaharbaghi and Newman, 1996). Besides, the result suggests an organization with a centralization characteristic is benefit from the large number of administrative innovation adoptions. It may due to the reason that it is more efficient for an organization to implement policies and procedures using a top down approach. That is, the top management team decide policies and procedures, which can suit the needs of an organization’s operation and escalate down to employees in the down stream. However, the centralization characteristic is not necessarily influences the early and consistency of administrative innovation adoptions. It seems that when a small group of people in an organization acts the decision-making role, usually the top management team, policies and procedures implementations are became inconsistent. It could be the result of the management team needs to handle a variety of operational issues of an organization and the efforts that the team can devote to the administrative innovation are limited. Therefore, the top management team may implement new policies and procedures when there is an urgent need to the operation. It also explains why centralization characteristic influences the number of administrative innovation adoption. On the other hand, specialization characteristic result in consistency of administrative innovation. It is likely that, in contrast to the centralization characteristic, which does not promote the consistency of administrative innovation adoption, a group of people that dedicate to the development and implementation of policies and procedures can make the adoption more consistent. For example, some manufacturing organizations have a team of people focus on process reengineering. They review processes on shop floors and develop new working procedures to improve efficiencies and qualities. As discussed earlier, administrative innovation and technical innovation are associated with each other. A successful administrative innovation would require a certain degrees of technical innovation, and vice versa. 

In addition to the administrative innovation, the questionnaire survey result also demonstrates the causal effect analysis of technical innovations. The result suggests the early adoption of technical innovation is statistically associated with the formalization, external and achievement orientation characteristics and sufficient slack of an organization. The result seems to support the arguments of past researches that organization slack is essential to technical innovation. It may be due to the fact technical innovations projects are require sufficient financial support and expertise of perspective areas in order to carry out implementations and to resolve technical problems. The formalization of an organization can define the role of an individual in an organization by describing the job duty clearly using written job description. Therefore, employees in an organization can understand their role and perform the duties that are defined by the organization. It could help employees to concentrate on their work. The external and achievement orientation characteristics can help an organization to understand customer needs as well as the strategies of its competitors. Therefore, the organization can make a timely change on its strategies and it may involve the deployment of technological systems that help the organization to maintain its market place. It may explain an organization that is external and achievement orientations adopt technical innovation earlier than other organizations. The survey result also suggests the learning ability and the risk orientation of an organization influence the total number of technical innovation adoption. There appear to be a strong probability that an organization, which has higher ability to learn and able to tolerate failures and manage uncertainly will result in larger number of technical innovation adoption. The similar reason can be extended from the administrative innovation. It may due to a learning organization has a strong reviewing skills and high tolerance of ambiguity and able to take risk during an innovation process (Chaharbaghi and Newman, 1996). High degrees of specialization lead to consistency of technical innovation adoptions. The result indicates that employees should fully match the requirement of their functional areas and they should not often transfer from a department to another department. It may be the fact that when an employee is working in a functional area for a considerable period, the employee can have a good understand on the area and able to identify opportunities for improvement frequently. 

The survey also indicates another interesting result. A few organizational factors are influencing the administrative innovations of an organization, they are learning ability, centralization, specialization and external orientation. However, in technical innovations, comparatively more organizational factors are influencing the innovativeness of an organization. They are learning ability, formalization, specialization, external orientation, organization slack, achievement orientation and risk orientation. It indicates an organization, which can succeed in the process of technical innovation need to manage different aspects of organizational culture. Some past researches also indicate that organization readiness plays a major role of innovations. Organization readiness is referring to the internal and external environment; vision, mission and values; knowledge management; management style; organization structure; individual, team and organizational learning; and organization memory.       

Conclusion

Focus of Past Researches

Considerable amount of research has done in the past on innovation and organizational culture by researchers. It covered a range of areas to examine the innovativeness of a specific country, industry, region, etc. As mentioned earlier, past research activities examined the relationships between the beliefs of top management team, culture of an organization and innovativeness. The researches define organizational culture into innovative culture, technology culture and culture based technological innovation. The researches are focusing on the internal factors that interrelated to the organizational culture in innovation. Another group of researchers consider the vision and mission are strategically influencing the innovativeness of an organization. Employees and employers should have common objectives and means to achieve objectives. Leadership and interpersonal relationships, as well as external environment, such as customer focus strategies are the factors that influence the innovativeness of an organization. Past researches also studied policies of governments and organizational structures that are promoting innovation. They compared the innovation progress status from the perspective of social status, economic, historical profiles and policies (Martinsons, 1998). These kinds of research studies provided conceptual models on managing the organizational culture in innovation, but did not attempt to measure the relationships between organizational culture and innovativeness of a specify country, region or industry. This research suggests classifying the about discussed past researches into two major categories. One category is “external influence research” while the other is “internal influence research”. This research employed the internal influence research as a framework and empirically measured the relationships between organizational culture and innovativeness of organizations of various industries in Hong Kong. 

Temporal Dimension Measurements

Although many past researches have measured innovativeness and organizational culture, a standard methodology that researchers commonly use is not available. Some researchers measured it in terms of the degrees of radical of adopted innovations, the advantage of adopted innovations and the number of adoption. Other researchers included the temporal dimensions in their measurement. Theoretically, the degree of innovativeness of an organization could be different when it is measured by different methodologies. However, innovation is a continuously  process that allies with the growth of an organization, the external and internal factors, such as the change of top management team, the vision and mission of an organization, the change of economic environment and the capability of employees. Therefore, this research measured the temporal dimensions of innovativeness that are introduced by Subramanian and Nilakanta (1996).

Administrative and Technical Innovation Measurements 

Some past researches suggest separate the administration innovation and the technical innovation and just measured one of the two aspects in their studies. This research measured both aspects using different set of questions in the questionnaire survey. It is likely that administrative innovations are associated with technical innovations, although characteristics that lead to these innovations are different.

Organizational Factors that Affecting Innovativeness

The results of this research identified learning ability, centralization, specialization, external orientation, formalization; sufficient slack, achievement orientation and risk orientation are influencing the innovativeness in various perspectives. It is to be hoped that this research has contributed by providing an insight to mangers in managing their organizations in innovation processes. Additional research is recommended to aggregate the findings together and develop a model to manage organizational culture in technological innovation.       
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APPENDIX A

This Appendix reproduces the questionnaire used in this survey.

	Score: 1) Strongly Disagree, 2) Somewhat Disagree, 3) Neutral, 4) Somewhat Agree, 5) Strongly Agree 

	
	

	Questions: To which degree do you agree with the following statements? 
	Score

	
	
	

	1
	Organizational Climate
	

	1.1
	Risk orientation
	

	1.1.1
	The philosophy of your management is that in the long run we get ahead playing is slow, safe, and sure.
	

	1.1.2
	The business of your organization has been built up by taking calculated risks at the right time.
	

	1.1.3
	Decision making is too cautious for maximum effectiveness in your organization.
	

	1.1.4
	Your management is willing to take a chance on a good idea.
	

	1.1.5
	It is necessary to take some pretty big risks occasionally to keep ahead of the competition in the business you are in.
	

	1.2
	External orientation
	

	1.2.1
	The business objectives of your organization are driven primarily by customer satisfaction.
	

	1.2.2
	Your organization constantly monitors its level of commitment and orientation to serving the customer needs.
	

	1.2.3
	The strategy for competitive advantage of your organization is based on the understanding of customer needs.
	

	1.2.4
	The strategies of your organization are driven by the organization’s beliefs about it can create greater value for customers.
	

	1.2.5
	Your organization measures customer satisfaction systematically and frequently.
	

	1.2.6
	Your organization gives close attention to after-service contact with the customers.
	

	1.2.7
	Employees freely communicate information about their successful and unsuccessful customer experiences across all business functions.
	

	1.2.8
	All of the business functions in your organization are integrated in serving the needs of target markets.
	

	1.2.9
	All of your managers understand how everyone in the organization can contribute to creating customer value.
	

	1.3
	Achievement orientation
	

	1.3.1
	Achievement of goals has a very important place in your organization.
	

	1.3.2
	Being the leaders in the industry sector is very important in your organization.
	

	1.4
	Organizational slack
	

	1.4.1
	There is generally no scarcity of financial resources for capital projects in your organization.
	

	1.4.2
	There is usually abundant availability of required labour skills within your organization.
	

	1.4..3
	There is usually no shortage of managerial talent to operate your organization effectively.
	

	1.4.4
	The amount of funds already committed for capital projects is a large proportion of the available financial resources in your organization.
	

	
	
	

	2
	Organizational Characteristics
	

	2.1
	Formalization
	

	2.1.1
	Compared to other organizations in your areas, your organization extensively use written job description for all classes of employees.
	

	2.1.2
	Compared to other organizations in your areas, your organization extensively uses written policies and procedures to guide the actions of employees.
	

	2.2
	Centralization
	

	2.2.1
	When an operating department produces results that deviate from its plans, the instructions to take appropriate corrective actions usually come from top managements rather from the operating department itself.
	

	2.2.2
	Consider a recent project undertaken by your organization that required setting up a special task force. There may have been situations when this task force encountered deviation from what was planned. During these situations, the instructions to take corrective action usually came from top managements rather from the operating department itself.
	

	2.3
	Specialization
	

	2.3.1
	Employees in your organization are seldom transferring across departments.
	

	2.3.2
	Your organization hire individuals that fully meet the requirements for specific technical skills in each functional area rather hire individuals with general skills and then train them in-house in functional areas.
	

	
	
	

	3
	Learning Abilities
	

	3.1
	Your organization regularly revisits its vision and strategic framework to ensure the organization is carrying out faster learning.  
	

	3.2
	Your organization has defined learning targets that are challenging but attainable.
	

	3.3
	Employees in your organization understand how their learning contributes to the organization’s success and the learning is linked up with appropriate rewarding systems.
	

	3.4
	When a learning target is achieved, no matter how small, your organization will celebrates and rewards the employees who succeed.
	

	3.5
	Your organization devises and implements a full-scale collaborative-coaching plan with learners who have a negative view of their learning abilities.
	


	3.6
	Your organization has formed project teams to identify improvement opportunities and define improvement actions.
	

	3.7
	Your organization has chosen a champion to closely monitor tasks of a learning target and convene the respective group whenever necessary to ensure achieving the target. As soon as one target has been met, set another.
	

	3.8
	Your organization continuously benchmark its learning processes against that of other organizations.
	

	3.9
	Your organization uses technology to its greatest advantage for creating learning, reframing the business as necessary, and providing interactive learning as well as for documenting, expending, speeding up, transferring, and reinforcing learning.
	

	3.10
	Your organization creates its future by changing the ground rules for the industry.
	

	
	
	

	4
	Innovativeness (Year of Adoption “N” - not adopted, “NA” - not applicable)
	

	4.1
	Technical Innovations
	

	4.1.1
	Computerized manufacturing system
	

	4.1.2
	Computerized production scheduling or project management system
	

	4.1.3
	Web based ordering system
	

	4.1.4
	Web based customer services or feedback system
	

	4.1.5
	Computerized product design system
	

	4.1.6
	Electronic data interchange (EDI) with customers
	

	4.1.7
	Electronic data interchange (EDI) with suppliers
	

	4.1.8
	Computerized logistic management
	

	4.1.9
	Point of sale (POS) system
	

	4.2
	Administrative Innovations
	

	4.2.1
	Formal strategic plan of innovation
	

	4.2.2
	Management by objective
	

	4.2.3
	Continuing education programs for employees
	

	4.2.4
	Job rotations
	

	4.2.5
	Special tasks force for ad-hoc problems
	

	4.2.6
	Incentive/reward systems for officers
	

	4.2.7
	Incentive/reward systems for non-officers
	

	4.2.8
	Formal feedback system for customers
	

	4.2.9
	Electronic mailings (email)
	

	4.2.10
	Computerized workflow management
	

	4.2.11
	Automated fax transmissions
	

	4.2.12
	Computerized human resources management
	

	4.2.13
	Computerized customer billing
	

	4.2.14
	Computerized sales forecasting
	

	4.2.15
	Computerized end product inventory forecasting
	

	4.2.16
	Organization Internet web site
	

	4.2.17
	Remote system access
	




















Influence Variables


Organization Context


Learning Abilities


Organization Slack





Moderator Variables


Organizational Climate


Risk Orientation


External Orientation


Achievement Orientation


Organizational Characteristics


Formalization


Centralization


Specialization





Outcome Variables


Organization Innovativeness


No. of Innovation Adoptions


Time of Innovation Adoptions


Consistency of Innovation Adoptions









