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Organizational innovation has been of central interest in recent years because of its 

importance for organizational survival and competitive advantage. Researchers in the field have 

divided the innovation process into stages in an attempt to understand the innovation process and 

the factors that affect it. However, empirical studies that examine the relationship between the 

stages are scarce. In addition, although business strategy is emphasized as an important factor in 

the innovation process, little is known about its role in the innovation process and its effect on 

the stages. This research provides empirical support for the relationship between the stages of the 

innovation process and the moderating effect of organizational strategy on the relationship 

between the stages within the two stage model of innovation.  

In this study, a direct, positive relationship is proposed between the innovation generation 

(first stage) and innovation outcome (second stage) stages of the innovation process. Dimensions 

of innovation outcome that are examined include innovation type (product innovation and 

process innovation), innovation radicalness and innovation frequency. Low cost, differentiation 

and market orientation strategies are proposed to be moderators on the relationship between the 

stages.  

To test the proposed relationships, a survey was mailed to executives who are involved in 

the innovation process in organizations where innovation is expected to be common and they 

were asked to complete the questionnaire. Hierarchical regression was the primary data analysis 

method and General Linear Model was applied as the pot-hoc data analysis method.  

Results of the primary data analyses provided support for the direct, positive relationship 

between the innovation generation and innovation outcome stages of the innovation process. 



Specifically, there was a direct, positive relationship between innovation generation and product 

innovation, process innovation, innovation frequency and innovation radicalness. Result of the 

primary data analysis provided support for the moderating effect of strategy (market orientation 

and differentiation) on the relationship between innovation generation and only innovation 

frequency dimension of innovation outcome. Post-hoc analysis suggested a significant 

moderating effect of strategy (market orientation and differentiation) on the relationship between 

innovation generation and innovation radicalness dimension of innovation outcome. Limitations 

of the study and directions for future research are discussed.  
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CHAPTER I 
 

INTRODUCTION 

Innovation in organizations has been of central interest in recent years because it is vital 

for organizational adaptation and renewal as well as for competitive advantage (Lewis, Welsh, 

Dehler & Green, 2002). Innovation can be defined as the introduction of a new idea into the 

marketplace in the form of a new product or service, an improvement in the organization or an 

improvement in processes within the organization. Innovations range from minor changes to 

existing products, processes or services to breakthrough products, processes or services with 

unprecedented features or performance. Innovation is the process by which new products or new 

methods of production are introduced, including all the steps from the inventor's idea to bringing 

the new item to market (Baumol & Blinder, 2000).  

The contemporary competitive landscape has been driven by technological revolution, 

globalization, hyper competition, and an extreme emphasis on price, quality, and customer 

satisfaction, requiring an increased recognition of and focus on innovation as a strategic 

competence (Barkema, Baum & Mannix, 2002; Leifer, McDermott, Colarelli-O’Connor, Peters, 

Rice, & Veryzer, 2000; Pettigrew, Woodman, & Cameron, 2001). In an increasingly dynamic 

world, organizations must become more innovative because the increasing turbulence and 

competitiveness of organizations’ environments have made innovation a critical determinant of 

organizational performance. As a key driver of corporate success and performance, innovation is 

an important topic in organizational research (Barkema et. al., 2002; Cordozo, McLaughlin, 

Harmon, Reynolds, & Miller, 1993; Nohria & Gulati, 1996; Utterback, 1975).  

Given this, it is not surprising that strategy is considered a key driver of innovation. 

Business strategy guides the organization’s selection of markets to operate in as well as choices 
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about what processes, technologies and products to invest in. Thus, strategy directly impacts 

technology choice and product development efforts (Movando, 1999). Porter (1985) suggests 

that innovation affects competitive advantage if it has a significant role in determining relative 

cost position or differentiation. Innovation by itself is not a source of competitive advantage, but 

rather a means of reaching the ultimate organizational goal. The innovation process is guided by 

the strategy of the organization which sets the direction for all the efforts in the organization 

towards goal achievement. 

Theoretical Foundation 

Various aspects of innovation and their correlates have been examined in numerous 

different studies in the innovation literature. Most of the studies that examine the correlates of 

innovation in relation to the stages of the innovation process have adopted the two-stage model 

of innovation. Although some researchers break down the process of innovation into smaller 

components and argue for more than two stages in the innovation process, the two-stage model 

has the most empirical support and is the most parsimonious model when examining the 

correlates of the stages in the innovation process. The first stage, innovation generation, 

represents ideas that have been generated by individuals in the organization which have the 

potential to turn into innovations; the second stage, innovation outcome, represents the different 

forms in which generated ideas manifest themselves. The two main stages in the innovation 

process and their relationship are presented in Figure 1 Part A (p.18).  The solid lines represent 

the relationships that are examined in this study. 

Innovation type, speed, radicalness and frequency are among dimensions of innovation 

outcome (i.e., second stage) that have been examined by innovation researchers (See Figure 1 

Part B). Of these dimensions, innovation type has received the most attention. Innovation types 
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include product innovation, service innovation, process innovation, administrative innovation, 

and people innovation ((Daft, 2001; Damanpour, 1991; Dosi 1988; Frambach & Schillewaert,  

2002; Marcus, 1988; Rogers, 1995; Staw, 1990; Zaltman, Duncan & Holbeck, 1973; Van de 

Ven, 1986). 

Product innovations refer either to the changes made to the existing products of the 

organization or the new and breakthrough products that the organization produces, whereas 

process innovations refer to the changes made in the processes or technologies used by the 

organization to deliver its products or services. Administrative innovations are related to the 

support functions in the organization such as innovations made in the human resource 

management system of the organization. Unlike process innovations, administrative innovations 

are not directly related to the core business of the company but to functions that aid the core 

business.  

Although innovation type received the most attention in innovation research, innovation 

radicalness, speed and frequency are the other major dimensions of innovation outcome that have 

received attention. Innovation radicalness refers to the extent to which an innovation differs from 

existing alternatives. Therefore, innovation radicalness is measured by the newness of the 

innovation. Innovation speed and innovation frequency are closely related constructs; however, 

innovation speed is concerned with the process that takes place between the stages whereas 

innovation frequency is concerned with the outcome of the innovation efforts. Innovation speed 

refers to how fast the process between the first stage and the second stage is completed. In other 

words, innovation speed refers to how fast organizations turn the generated knowledge and ideas 

into innovation outcomes. Innovation frequency, on the other hand, refers to how often 

organizations deliver new products to the market or how often they introduce process 
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innovations in the organization (Barkema et. al., 2002; Greve, 2003; Sheremata, 2004).  

Correlates of Innovation 

An examination of the correlates of the innovation process within the stage model of 

innovation suggests that individual creativity, and organizational climate, structure, and strategy 

affect the innovation process. A closer look at these relationships reveals that individual-level 

variables, such as individual creativity, and organization-level variables that have a direct impact 

on the behaviors of individuals, such as organizational climate, affect the first stage of the 

innovation process. On the other hand, organization-level variables such as organizational 

structure and strategy have an impact on the second stage of the innovation process (Glynn, 

1996; Greve, 2003). These relationships are presented in Figure 1 Part B and they are examined 

further in the following paragraphs. 

Individual Creativity and Organizational Climate  

Creativity is an individual attribute necessary to create innovations. Creativity involves 

forming something from nothing and bringing something new into being and it can be defined as 

the production of novel and useful ideas in any domain (Amabile et al., 1996; Ford, 1996; Glynn, 

1996; Hlavacek & Thompson, 1973). In this view, creativity by individuals is a starting point for 

innovation; the first necessary but not sufficient condition. Creativity within the individuals will 

not come out and will not turn into new and innovative ideas unless the organizations provides 

the right environment for it. The appropriate environment is often referred to as an innovation 

supporting climate.  

Organizational climate has an impact on organizational innovation because the social 

environment within an organization can influence both the level and the frequency of creative 

behavior (Amabile et al., 1996). Climate is a successful tool in shaping the behaviors of 
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individuals in the organization and, therefore, organizational climate studies examine the 

components of work environment that either enhance or inhibit the emergence of innovative 

ideas (Scott & Bruce, 1994). However, it should also be noted that there are many types of 

climates and speaking of organizational climate without specifying its type is meaningless. 

Climate refers to a broad construct and all of the dimensions contained within a climate measure 

may not be relevant to the criteria of interest in a specific research study (Scott & Bruce, 1994). 

Within the framework presented in this study, climate refers to one that is conducive to 

innovation and, therefore, it will be called innovation supporting climate.  

Among critical components of an innovation supporting climate are organizational and 

supervisory encouragement for innovation, work group support, freedom to be creative, 

sufficient resources, and challenging work (Amabile et al., 1996). Johannessen (1994) adds open 

communication, political support, open management style, autonomy, flexibility, freedom, and 

learning as other necessary aspects of an innovation supporting climate. An innovation 

supporting climate is necessary for creative ideas to emerge in organizations because such a 

climate encourages individuals to use their creative potential and provides the necessary 

resources.  

Existing research suggests that an innovation supporting climate is necessary for 

innovations to emerge. However, in order for an innovation supporting climate to yield 

innovations, creative individuals should exist in the organization. Therefore, individual creativity 

moderates the relationship between an innovation supporting climate and innovation generation. 

Creative individuals and an innovation supporting climate is the first necessary condition for 

innovation; however, whether the ideas turn into innovations and the form that the generated 

ideas take depends on the strategy and the structure of the organization. 
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Organizational Structure and Strategy   

The innovation process starts with the generation of ideas which constitutes the first stage 

of the innovation process. However, in order for innovations to emerge from the generated ideas 

and for the second stage of innovation to be complete, a profitable application needs to be found 

for those innovative ideas that have been generated. Although idea generation is necessary for 

innovation, the type of innovation that emerges, its radicalness, the speed of the process between 

the stages and the frequency at which organizations deliver innovations are affected by 

organizational factors such as organizational structure and organizational strategy.  

Organizational structure is a widely studied topic in relation to innovation. Dimensions of 

structure that have received attention include organizational size, decentralization, autonomy, 

specialization, professionalism, formalization, resources, external communication, and internal 

communication (Ahmed, 1998; Aiken & Hage, 1971; Burns & Stalker, 1961; Miller and Friesen, 

1982; Tushman & Nadler, 1978). For example, specialization and professionalism are thought to 

have a positive impact on innovation radicalness. The existence of a variety of specialists 

provides a broad knowledge base and increase the cross fertilization of ideas that radical 

innovations require. Professionalism increases boundary spanning activities, self-confidence, and 

a commitment to move beyond the status quo and deliver radical innovations. (Aiken & Hage, 

1971; Burns & Stalker, 1961; Pierce & Delbecq, 1977). To the contrary, high levels of 

centralization and the lack of autonomous work groups are likely to affect innovation speed 

negatively because decisions have to go through various levels before actions can be taken.  

Strategy on the other hand, has not been examined as much as structure in relation to 

innovation. This may be due to the fact that strategy is a more complex construct than 

organizational structure. There are many definitions of strategy. In a very broad sense, strategy 
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refers to either the plans made, or the actions taken, in an effort to help an organization fulfill its 

intended purposes (Miller & Dess, 1996). According to Mintzberg (1994), strategy is a plan, or 

something equivalent- a direction, a guide or course of action into the future, a path to get from 

here to there, etc. Based on these definitions, it can be argued that innovation is a tool for an 

organization to fulfill its intended purposes and innovation is a path to get to the desired place for 

the organization.  

There are other more comprehensive definitions of strategy as well. For example, Oliver 

(2001) defines the steps involved in strategy making as first understanding an industry structure 

and dynamics, second determining the organizations relative position in that industry, and third 

taking action either to change the industry’s structure or the organization’s position to improve 

organizational results. This definition includes an analysis step, a planning step, an action step 

and an implementation step which encompasses many processes. Such a broad conceptualization 

makes it difficult to determine the relationship between strategy and innovation. 

Another approach to strategy is to look at overall gestalts. In this view, numerous 

strategic typologies have been offered in the literature. The two of these that have received the 

most attention from researchers in the field of strategy are Miles and Snow’s (1978) typology 

and Michael Porter’s (1980) generic strategies. Both of these typologies label and describe the 

common forms of competitive behavior found in most industries; however, their focus is 

different. Miles and Snow’s (1978) typology identifies strategic orientation but also describes the 

structure and processes necessary to pursue each of the various strategies, whereas Porter’s 

(1980) is a true strategy typology in the sense that it identifies common forms of strategic intent. 

Porter’s (1980) typology focuses primarily on the market activities essential to build and sustain 

a given strategy while Miles & Snow’s (1978) typology focuses on the structures and managerial 
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processes essential to follow a particular strategic approach (Ketchen, 2003).  

Among strategic factors that have been examined in relation to innovation are decisions 

about resource allocation and their impact on innovation (O’Brien, 2003), the relationship 

between firms' strategies to share knowledge and innovation (Spencer, 2003), and influence of 

strategic alliances or cooperative strategies on innovation (Masaaki & Scott, 1995). Researchers 

have also emphasized that organizational knowledge and capabilities result in competitive 

advantage through innovation. In that sense, innovation is the strategic linkage between 

organizational knowledge and capabilities and competitive advantage. Increasingly, strategy 

scholars are exploring the relationships between innovation, competition and the persistence of 

superior profits (Roberts, 1999). 

This brief overview shows that strategy is a complex construct and the term has been 

conceptualized in different ways. Therefore, speaking of strategy without placing it in a 

framework is meaningless. This study is based on the two-stage model of innovation and 

therefore, the role of strategy within the two stage model of innovation will be examined here. In 

recent studies researchers have started to emphasize the importance of organizational strategy in 

the innovation process (Barkema, Baum, & Mannix, 2002; Greve, 2003). When we examine the 

stage models of innovation, research in the field suggest that strategy, as a decision making 

process, affects the second stage of the innovation process (Glynn, 1996; Greve, 2003).  

An organization’s strategy stems from its vision and mission and is a reflection of its 

values, objectives, and priorities. Every organization wants to make sure that all of its employees 

are working towards the organization’s ultimate goal. Therefore, organizations channel the 

efforts of their employees towards organizational goals. The generated ideas in the organization 

are likely to take different forms depending on the priorities and objectives of the organization. 
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For example, in an organization that adopts the differentiation strategy, innovations are likely to 

be radical innovations because an organization that adopts the differentiation strategy wants to 

differentiate itself from competitors as much as possible which would require major changes 

rather than incremental changes. 

As discussed earlier, individual creativity and an innovation supporting climate are 

necessary for idea generation which represents the first stage of the innovation process. 

Innovation outcome stage follows the innovation generation stage and is directly affected by it. 

Organizational strategy and structure are proposed to moderate the relationship between the two 

stages. Idea generation is likely to manifest itself in different forms depending on, for example, 

whether the generic strategy of the organization is low cost or differentiation. Figure 1 Part B 

provides a general framework based on the brief literature review presented in the preceding 

paragraphs.  

Statement of the Problem 

The previous section provided a brief overview of the variables which have been 

discussed within the stage model of innovation. Now the attention turns to the two major areas of 

inquiry in innovation research which require further empirical support. These are the role of 

strategy and the correlates of the stages in the innovation process. We still do not know enough 

about the role of strategy in the innovation process and also, we do not know enough about the 

correlates of the stages in the innovation process and therefore, a theoretical framework has not 

emerged.  

First, as stated by Barkema, Baum, and Mannix (2002) in their article titled 

“Management Challenges in a New Time,” researchers need to identify which strategies 

facilitate capabilities that allow organizations to compete effectively and adapt quickly in 
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dynamic environments. An organization’s ability to deliver innovations is a major capability in 

gaining and sustaining competitive advantage, especially in dynamic environments. Research 

findings indicate that a positive direct relationship exists between innovation and performance 

(Han, Kim, & Srivastava, 1998). Thus, it is necessary that innovation researchers examine 

strategies which have an impact on an organization’s ability to innovate. For example, Miller and 

Friesen (1982) suggest that in studies of innovation, many of the conflicts in the literature have 

been caused by the failure of researchers to take into account the nature of the innovative 

strategy of the organization. 

Strategy can be defined as a framework adopted by the organization that guides the 

choices of the decision makers in order to attain objectives. Strategy involves plans or methods 

that will be employed in order to achieve a desired state in the future. Strategy making is a part 

of the decision making process within the organization. All the components of the organization 

should be aligned with the strategy of the organization. Therefore, innovative activities of the 

organization should be aligned with the strategies of the organization. However, the relationship 

between strategy and innovation is not clear in the literature. 

Second, there are not enough studies in innovation research to determine which factors 

are related to the stages in the innovation process. As stated earlier, innovation is a process by 

definition. There has been disagreement among researchers about what each stage in the 

innovation process represents (Pierce & Delbecq, 1977; Scott & Bruce, 1994; Utterback, 1971). 

To bring clarity to the field, researchers suggest that future research should differentiate the 

factors that affect each stage of the innovation process (Damanpour, 1991). There is a need for 

studies in the field that examine the stages of innovation in relation to various individual, 

organizational, and environmental variables (Barkema, Baum, & Mannix, 2002, Greve, 2003). In 
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sum, researchers need to examine the role of strategy, and the correlates of each stage in the 

innovation process.  

Purpose of the Research  

This study is a step towards a framework that integrates the determinants, stages, and 

outcomes of the innovation process. The purpose of this research is to examine 1) the 

relationship between the two stages of the innovation process and 2) the role of organizational 

strategy in the relationship between the two stages. In this study, the two stages are 

conceptualized as the following: the first stage, innovation generation, represents ideas that have 

been generated by individuals in the organization which have the potential to turn into 

innovations; the second stage, innovation outcome, represents the different forms in which 

generated ideas manifest themselves. Innovation outcomes are differentiated in terms of type, 

radicalness, and frequency.  

Organizational strategy can be examined using multiple criteria and that gives us a more 

complete picture because each criterion of strategy may refer to a different aspect of the overall 

organizational strategy. Specifically, this study examines the moderating affect of generic 

strategy, which includes low cost and differentiation strategies, and market orientation strategy 

on the relationship between the two stages of the innovation process. 

Significance of the Research 

For over 30 years, researchers have sought to discover the factors that impact innovation. 

Researchers have studied individual, project, organization, and environment level factors in an 

attempt to find out what those factors are (Lewis et al., 2002). This study focuses on strategy as 

an organization-level factor affecting the innovation process and examines it within a stage 

model of innovation. This focus is consistent with recent emphasis on the importance of 
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examining organizational strategy in relation to innovation and it is also consistent with the 

realization of the importance of differentiating the two stages of the innovation process when 

studying innovation (Barkema, Baum, & Mannix, 2002; Greve, 2003).  

It is important that organizations know which organizational factors are related to what 

kind of outcome of the innovation process. For example, some organizations may be good at 

generating ideas but may not be successful at turning those ideas into marketable products. By 

identifying the factors that affect different stages of the innovation process, organizations will be 

able to understand what they need to do to turn generated ideas into innovations. In order to 

pinpoint problems, organizations need to know which factors affect each outcome of the 

innovation process.  

Organizations may have to focus on different strategic factors to meet their objectives, 

depending on what they want to achieve through innovation. For some organizations, process 

innovation may be the objective rather than product innovations, or innovation speed may be 

important but innovation radicalness may not be important. Knowing which strategic factors are 

associated with each outcome will help organizations direct their attention and efforts to the right 

areas and to fix problems or improve their innovation processes. 

There is a gap in literature in that there is need for studies in the field that explore the role 

of strategy and the correlates of the stages in the innovation process. Researchers agree that 

different factors affect different stages of the innovation process but we still do not know what 

those factors are. This research will have a contribution towards providing a framework for 

understanding innovation by examining strategic factors in relation to the stages and outcomes of 

the innovation process. In addition, although researchers have examined organizational structure 

in relation to innovation, organizational strategy has not received much attention.  
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Summary and Preview of the Study 

The preceding discussion provided an introduction to the study, including the theoretical 

foundation, statement of the problem, the purpose, and the significance of the research. This 

study examines the role of strategy within the two-stage model of innovation. The first stage in 

the innovation process represents the new and innovative ideas generated by the individuals in 

the organization, whereas, the second stage of the innovation process represents the outcomes of 

all the innovative efforts of the organization (See Figure 1 Part A). The innovation outcome 

dimensions included in this study are product innovation, process innovation, innovation 

radicalness and innovation frequency (see Figure 1 Part B). In this study, strategy variables 

including low cost, differentiation and market orientation are proposed to moderate the 

relationship between the first and the second stages of the innovation process. 

Chapter 2 will presents a review of the innovation literature. In the first section, the 

construct of innovation will be defined and it will be differentiated from constructs that are 

similar to innovation. Following that an overview of the innovation literature is provided by 

discussing the approaches taken by economics-oriented and organizations-oriented innovation 

researchers. The focus in this research is at the organization-level, and, therefore, organizations-

oriented research will be examined in detail. The stage model of innovation and the dimensions 

of the second stage (innovation outcome) will be examined. A discussion of the role of strategy 

in the innovation process will follow. The second chapter concludes with the presentation of the 

hypotheses. In Chapter 3, the methods that were used to analyze the hypotheses presented in 

Chapter 2 will be examined. Chapter 4 will follow with the results of the regressions and General 

Linear Model analyses which were employed to test the proposed hypotheses in this study. 

Chapter 5 will conclude with a discussion of the results of this study and its implications for 
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future research. 
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Figure 1. Theoretical model. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

This chapter provides a review of the literature pertaining to this study. First, the concepts 

which are related to innovation are examined and differentiated from innovation. Second, the 

economics and organizations-oriented research are examined. Organizations-oriented research is 

discussed in detail because this study is concerned with the relationship between organization-

level factors and the innovation process. Stage approach to innovation and the dimensions of 

innovation outcome are also emphasized because the research model is based on the two-stage 

model of innovation. In the remainder of the chapter, a research model and hypotheses are 

presented for the relationship between the two stages of the innovation process and for the role of 

strategy in that relationship.  

Definitional Issues in Innovation Research 

Despite the agreement on the importance of innovation to organizations, there is much 

controversy in the literature in the field of innovation and, to date, no dominant theoretical 

perspective has emerged to integrate the multiple streams of innovation research (Drazin & 

Schoonhoven, 1996, Greve, 2003). Unlike other evolving fields of organizational inquiry, 

innovation research demonstrates little in the way of common theoretical underpinnings to guide 

its development. Despite the publication of more than 2400 studies on the topic of innovation, 

findings frequently have been either inconclusive or contradictory (Abbey, 1983). For example, 

factors found to be important for innovation in one study are found to be considerably less 

important or even negatively related in another study (Bigoness & Perreault, 1981). Cyert and 

March wrote that “one persistent problem in the development of a theory of the firm is the 
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problem of innovations (1963: 278), and this statement still seems to be true (Greve, 2003). 

Reasons for the confusion in innovation research can be grouped into two main 

categories. First, there are definitional issues because terms such as creativity, invention, 

knowledge creation, and innovation are not clearly defined in the literature and they are 

sometimes used interchangeably. Second, the constructs of innovation creation, adoption, and 

diffusion are not differentiated clearly in the literature. In the following paragraphs definitional 

issues and different conceptualizations of innovation will be discussed as factors causing 

confusion in innovation literature.  

Knowledge Creation, Creativity, Invention and Innovation 

Inconsistency in the definition of innovation causes confusion in innovation research. 

Concepts such as knowledge creation, creativity, and invention are used interchangeably with 

innovation although they represent different constructs. For example, knowledge creation is 

different from innovation in that innovation involves finding a profitable application for the 

knowledge or idea that has been created (Hill, & Rothaermel, 2003). Innovations are geared 

towards providing benefits to the organization, whereas knowledge can be created without being 

utilized if no one has identified a profitable or beneficial application for the new knowledge 

(Guimaraes & Langley, 1994; Rogers, 1995). A profitable application may involve 

commercializing a product or service, fulfilling customer expectations or finding solutions to 

problems (Mehra, 2001; Zairi, 1994).    

The difference between creativity and innovation is one of level. Researchers have 

argued that creativity is an individual attribute (Amabile et al., 1996; Ford, 1996; Glynn, 1996; 

Hlavacek & Thompson, 1973) necessary to create knowledge and ideas. Innovations, on the 

other hand, are organizational outcomes of creative efforts. Creativity is forming something from 
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nothing and bringing something new into being, whereas innovation involves bringing something 

new into use (Cumming, 1998). Creativity can be defined as the production of novel and useful 

ideas in any domain, whereas innovation can be defined as the successful implementation of 

creative ideas within an organization (Amabile et al., 1996). In this view, creativity by 

individuals is a starting point for innovation; the first necessary, but not sufficient condition.  

Invention and innovation are separate concepts as well. Invention is the creation of a new 

idea or concept, whereas innovation involves the process of developing that idea into a 

commercial product or production technique (Schumpeter, 1961). According to Utterback 

(1971), innovation refers to an invention that has reached market introduction in the case of a 

new product, or first use in a production process in the case of a process innovation. Invention is 

thus the discovery or creation of something new, whereas innovation pertains to the 

commercialization of that invention (Hill & Rothaermel, 2003). The difference between 

creativity and invention is that creativity is an individual attribute that facilitates inventions 

whereas invention is an organizational outcome. Invention is the process of creating ideas and 

solutions that lead to an innovation when a profitable application is found for it.  

Innovation Creation, Adoption and Diffusion 

The term innovation has been broadly used to refers to different constructs including 

innovation creation, innovation adoption, and innovation diffusion (Rogers, 1995). These 

constructs are not clearly differentiated in innovation studies. Innovation adoption refers to the 

decision of any individual or organization to make use of an existing innovation rather than to 

create a new innovation (Greve, 2003). Rogers (1995, p.21) defines the innovation adoption 

process as “the process through which an individual or another decision making unit passes from 

knowledge of an innovation, to forming an attitude toward the innovation, to a decision to adopt 
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or reject, to implementation of the new idea, and to confirmation of this decision.” For example, 

innovation adoption researchers investigate why certain organizations adopt innovations faster or 

sooner than others. 

Innovation creation, on the other hand, is related to the generation of new knowledge and 

ideas, and requires creativity and newness. Innovation creation researchers are concerned with 

why some organizations are better at generating new ideas and turning them into innovations 

than other organizations (Nohria & Gulati, 1996; Utterback, 1975). 

Innovation diffusion refers to the accumulated level of users of an innovation in a market 

(Rogers, 1995). Diffusion is the mechanism of communication and increasing use through which 

an innovation comes to have a significant economic impact. It is not strictly a part of the process 

of innovation as defined, as it occurs in the organizations’ environment (Utterback, 1971). 

Innovation diffusion researchers are concerned with how fast and how widely an innovation is 

accepted by the population (Rogers, 1995).  

In sum, although these three constructs of innovation diffusion, adoption, and creation are 

studied under the same heading of innovation, they are concerned with different processes and 

different populations. Therefore, they are different constructs. This study is concerned with 

innovation creation because it is necessary in today’s dynamic business world in order for 

organizations to stay ahead of their competitors (Greve, 2003; Leifer et al., 2000; Lewis et al., 

2002). 

Different Orientations in Innovation Research 

Research in the field of innovation can be split into two broad areas of inquiry: the 

economics-oriented tradition and the organizations-oriented tradition (Brown & Eisenhardt, 

1995). Economics-oriented studies examine organizations at the aggregate level, whereas 
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organizations-oriented studies examine the dynamics within the organization. The following 

section will provide an overview of economics-oriented and organizations-oriented research to 

provide a general understanding of the topics addressed by each approach. Organizations-

oriented research will be divided into sub-sections and discussed in more detail because the 

interest in this study is in the relationship between organization-level constructs and innovation.  

Economics-Oriented Research on Innovation 

The economics-oriented tradition takes a macro approach to innovation. Differences in 

the patterns of innovation across countries and industrial sectors as well as national cultural 

differences  in relation to innovation have been examined in economics-oriented research 

(Chatman & Jehn, 1994; Deshpande, Farlye & Webster, 2000; Rosenberg & Steinmueller, 1988; 

Walsh & Linton, 2002). Other issues that have received attention in economics-oriented research 

in relation to innovation include the effects of scientific developments in various areas, facilities 

for the communication of knowledge, supply of technical capabilities, skills and engineers, 

conditions controlling occupational and geographical mobility, consumer promptness or 

resistance to change, market conditions, macroeconomic trends, public policies and industry life 

cycles (Dosi, 1988; Klepper, 1996; McGahan & Silverman, 2001).  

As an example of cross-country studies, Deshpande et al. (2000) argues that successful 

organizations appear to transcend differences in national culture and develop a common pattern 

of drivers of success, which include a focus on organizational innovativeness, a participative 

work climate, and an externally oriented organizational culture. Rosenberg and Steinmueller 

(1988), on the other hand, argue for the effects of national cultural differences on innovation and 

examine the reason why Japanese firms are good at borrowing and developing technologies 

initially created by American firms.  
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Economics-oriented studies also have examined the role of the environment in relation to 

innovation. It has been argued that the more dynamic and hostile (i.e., competitive) the 

environment, the greater the need for innovation and the more likely it is that organizations will 

be innovative. In highly competitive markets, innovation is necessary to maintain one’s market 

position (Frambach & Schillewaert., 2002). When competitors’ products change rapidly or when 

customer needs fluctuate, innovation will be common. Environmental hostility reflects the 

intensity of market competition, lack of marketable opportunities, and unfavorable, harsh 

business climates with the organization having little or no power to influence the environment 

(Khandwalla, 1977). Therefore, organizational environment is an important factor that affects 

innovative activities of organizations. 

Myers and Marquis (1969), for example, observed that 53% of the product and 

technological innovations in their sample came in response to market, competitive, or other 

external environmental influences. They emphasize the importance of market issues over purely 

technical ones for successful product development in terms of financial success. Myers and 

Marquis’ (1969) study indicates that market pull (i.e., identifying and understanding users’ 

needs) is substantially more important to the success of the products than technology push. 

Market pull is driven by customer needs whereas technology push is driven by technological 

excellence. In other words in the former, the organization tries to deliver what the customer 

wants whereas in the latter, the organization develops technologically superior products and tries 

to win customers. Although Myers and Marquis’s (1969) study took place 35 years ago, their 

findings are supported by current research as well (Tihanyi, Johnson, Hoskisson, & Hitt, 2003) 

The effects of the industry life cycle on innovation are among topics that have received 

attention from economics-oriented researchers (Klepper, 1996). For example, Aaker (1989) 
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argues that firms adjust their strategies significantly and asymmetrically over business cycle 

stages. McGahan and Silverman’s (2001) study reveals that the general level of patenting activity 

is not lower in mature industries than in emerging industries, findings that are inconsistent with 

claims that process innovations are seen in mature industries whereas product innovations are 

seen in emerging industries. Although research suggests that industry life cycle may have an 

effect on innovation, the nature and direction of the effect is not conclusive. 

Organization size, resources, and organizational slack (Pierce & Delbecq, 1977, Greve, 

2003, Agarwal, Sarkar, & Echambadi, 2002), although typically viewed as organization-level 

components, are also among variables studied by economics-oriented research. Economics-

oriented researchers mostly study factors that are tangible and quantifiable. Aspects of the 

organization such as size, resources, and age are quantifiable and tangible and, therefore, there 

have been economics-oriented studies comparing organizations based on those measurable 

aspects.  

Organizational size, for example, has been the subject of more inquiries among 

economics-oriented researchers than perhaps any other aspect of structure. Research results 

suggest that organizational size can both positively and negatively impact innovation. According 

to some, larger organizations, due to their greater resources (financial capital and technical 

expertise), adopt technological process innovations earlier than their smaller counterparts. 

Khandwalla (1977) and Stringer (2000), however, argue that corporate size is inversely 

correlated to growth through innovation since older and larger organizations tend to be set in 

their ways, have a stable, recognizable structure and many standard operating procedures leading 

to rigidity and resistance to innovations. According to Stringer (2000), a Harvard and Boston 

University study of 20 U.S. industries from 1965 to 1992 revealed that small companies 
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supported by venture capital produced six times as many patents as a similar amount of 

traditional corporate R&D spending.   

Stringer (2000) further associates organizational size with innovation radicalness and 

argues that large size leads to bureaucratic structures that discourage bringing breakthrough or 

radical innovations to the market. Radical innovations often require dramatic shifts in production 

capabilities, distribution mechanisms, or customer relationships that threaten the status quo and 

upset the hierarchy and social systems that have contributed to a large company’s past success.  

Organizational slack is one of the most widely studied factors in relation to innovation 

among economics-oriented researchers. To find an answer to the question “what should 

organizations do to develop and market new products more frequently?” early studies focused on 

innovation inputs. Prior research has suggested that more innovative products require more 

organizational resources (Danneels & Kleinschmidt, 2001). The belief was that more inputs and, 

therefore, slack, would enhance scientific and technological competence leading to new products 

(Parthasarthy & Hammond, 2002).  

Slack is the pool of resources in an organization that is in excess of the minimum 

necessary to produce a given level of organizational output, and includes excess inputs such as 

redundant employees, unused capacity, and unnecessary capital expenditures. Slack also includes 

unexploited opportunities to increase outputs, such as increases in the margins and revenues that 

might be derived from customers and innovations that might push an organization closer to the 

technology frontier (Nohria & Gulati, 1996; Damanpour, 1991).   

The most widely studied topic in relation to innovation and slack is research and 

development (R&D) budgets (Agarwal, Sarkar, & Echambadi, 2002). Higher R&D investment 

increases the level of research activity within an organization and permits it to engage in basic 
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research, essential for generating proprietary scientific information (Parthasathy & Hammond, 

2002). Because R&D engenders learning through time, consistent long-term investment not only 

builds the knowledge base, but also increases an organization’s ability to be effective in research. 

Additionally, a successful R&D department with resources  allows the organization to recruit and 

retain talented scientific and engineering specialists. Studies undertaken across diverse 

manufacturing settings generally confirm the existence of a positive relationship between R&D 

intensity and new product technology development (Parthasathy & Hammond, 2002). 

Scott and Bruce (1994), on the other hand, found a negative correlation between resource 

supply and innovative behavior, a finding that is inconsistent with prior studies because 

resources have previously been theorized to be critical to innovation. However, Nohria and 

Gulati’s (1996) study may provide the explanation to the conflicting results. Their study suggests 

that there is an inverse U-shaped relationship between slack and innovation in organizations and 

that both too much and too little slack may be detrimental to innovation. Some level of slack is 

needed in order to experiment with new ideas. Individuals need time and resources to try new 

things and increase their knowledge base in order to generate innovations. However, too much 

slack may lead to waste of resources and too little control, which may shift employees’ attention 

and focus away from innovation. Therefore, there is an optimum level of slack needed for 

innovation.  

Economics-oriented studies also examine organizational age and how the relationship 

between determinants and innovation changes as organizations evolve. For instance, a formal 

structure may support innovation in a younger organization because it allows the entrepreneur to 

focus his or her energy, whereas it may suppress innovation in older organizations since it 

inhibits an innovator’s interaction with other environments (Koberg, Uhlenbruck, & Sarason, 
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1996). Similarly, in Koberg et al.’s (1996) study, centralization of power correlated positively 

with innovation in new ventures and negatively in older organizations. 

In sum, economics-oriented research on innovation has focused on macro-level issues 

such as cross-country differences, industry characteristics, and economic forces in relation to 

innovation, which are factors that surround the organization and affect its innovative activities. 

Research results in this stream suggest that certain aspects external to the organization such as 

national culture (Rosenberg & Steinmueller, 1988), the competitive environment of the 

organization (Frambach & Schillewaert , 2002; Khandwalla, 1977), and industry life cycle 

(Aaker, 1989)  have an impact on innovation. Economics-oriented researchers also have focused 

on organizational comparisons based on tangible, measurable, and concrete aspects of the 

organization such as organizational age, size, resources, and slack (Khandwalla, 1977; Koberg et 

al., 1996; Stringer, 2000) as important factors that have an influence on the innovation process.  

The following section will examine the second category of innovation research, the 

organizations-oriented tradition, which focuses on the more abstract and less tangible aspects of 

the organization compared to economics-oriented research. The stage approach to innovation and 

organizational strategy, a part of organizations-oriented tradition, will be discussed in detail 

because they are a part of the research model in this study.  

Organizations-Oriented Research on Innovation 

The organizations-oriented tradition focuses on how innovations are generated and 

implemented in organizations, and what the role of organization and individual-level factors are 

in the innovation process. Researchers in this tradition typically come from the fields of 

sociology and psychology as well as organization studies. Organizational sociology has 

examined the contextual and structural attributes of the innovation-producing and innovation-
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resisting organization whereas psychological approaches have focused on value orientations of 

top management, personality characteristics of organization members, and the group and 

organizational settings that stimulate creative behavior (Pierce & Delbecq, 1977). In the 

following paragraphs, variables examined in organizations-oriented research will be discussed. 

Individual-Level Variables 

At the individual-level, personality traits (such as intuition, self confidence, curiosity, 

internal locus of control), cognitive factors (such as flexibility, originality, elaboration, fluency), 

and personal motivational factors (such as intrinsic vs. extrinsic motivation, challenging 

individuals, skills and knowledge) all have been examined in relation to innovation (Ahmed, 

1998). The traditional psychological approach emphasizes that all innovations begin with 

creative ideas and focuses on the characteristics of creative persons. The belief is that successful 

implementation of new programs, new product introductions, or new services depend on creative 

people or teams with good ideas (Amabile et al., 1996).  

Individual creativity is among the variables that have received the most empirical support 

as an individual-level factor affecting the innovation process. In earlier sections, creativity has 

been defined as an individual attribute necessary to create innovations which involves forming 

something from nothing and bringing something new into being (Amabile et al., 1996; Ford, 

1996). In order for new ideas to be generated in organizations, creative individuals are necessary. 

Some other individual level variables that have been examined by researchers include the 

education level of employees and their previous professional experiences as factors affecting the 

innovation process.  

A separate stream of research exists under the topic of knowledge management which is 

interested in examining how the potential within the individuals can be brought up and how tacit 
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knowledge can be transformed into explicit knowledge so that the organization can benefit from 

it and build on it. Researchers in this stream also examine the nature of the relationships among 

individuals in order to understand group dynamics that facilitate knowledge management and 

knowledge creation (Nonaka & Konno, 1998; Teece, 1998). 

Organization-Level Variables 

At the organization-level, organizational structure and climate are among constructs that 

have received the most attention in innovation literature. The organizational approach argues that 

the social environment within an organization can influence both the level and the frequency of 

creative behavior (Amabile et al., 1996). From this perspective, although creativity by 

individuals and teams is necessary for innovation, it is not sufficient. Organizational climate 

studies examine the components of work environment that either enhance or inhibit the 

emergence of innovative ideas. Unlike organizational structure, organizational climate is not a 

formal part of the organization, it is not explicitly seen or officially expressed in documents, but 

climate represents signals individuals receive concerning organizational expectations for 

behavior and potential outcomes of behavior (Scott & Bruce, 1994). Therefore, climate is a 

successful tool in shaping the behaviors of individuals.  

According to Amabile et al. (1996) the following components of the work environment 

are necessary for creativity: organizational encouragement, supervisory encouragement, work 

group supports, freedom, sufficient resources, challenging work, workload pressure, and 

organizational impediments. Open communication, political support, open management style, 

autonomy, flexibility, freedom, and learning are other necessary aspects of an organizational 

climate that fosters individual creativity and consequently innovation (Johannessen, 1994).  

Organizational structure is a widely studied factor in relation to innovation (Ahmed, 
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1998; Aiken & Hage, 1971; Baldridge & Burnham, 1975). Dimensions of structure that have 

received attention include organizational size, decentralization, autonomy, specialization, 

professionalism (Abey, 1983; Damanpour, 1991), formalization (Burns & Stalker, 1961; Aiken 

& Hage, 1971), resources, external communication (Miller & Friesen, 1982; Tushman & Nadler, 

1978), and internal communication (Aiken & Hage, 1971). Among these factors, organizational 

size and resources have received attention from economics-oriented researchers as well and they 

have been discussed in previous sections. Therefore, they will not be discussed here.  

For example, specialization has a positive impact on innovation because a variety of 

specialists provides a broad knowledge base and the cross fertilization of ideas increases, 

whereas, professionalism increases boundary spanning activities, self-confidence, and a 

commitment to move beyond the status quo (Aiken & Hage, 1971; Kimberly, 1979; Pierce & 

Delbecq, 1977). On the other hand, formalization has a negative impact on innovation because 

flexibility and low emphasis on work rules are needed to facilitate innovation whereas high level 

of formalization does not permit openness or encourages new ideas and behaviors (Burns & 

Stalker, 1961; Aiken & Hage, 1971; Pierce & Delbecq, 1977).  

The concentration of decision-making authority was found to inhibit innovative solutions 

whereas participatory work environments facilitate innovation by increasing organizational 

members’ awareness, commitment and involvement (Damanpour, 1991). Slack allows an 

organization to afford to purchase innovations, absorb failure, bear the costs of innovations, and 

explore new ideas in advance of an actual need (Rosner, 1968). External communication, 

environmental scanning, and professional activities of members can bring innovative ideas. 

Innovative organizations exchange information with their environment effectively (Miller & 

Friesen, 1982; Tushman & Nadler, 1978). Internal communication facilitates dispersion of ideas 
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within an organization and increases their amount and diversity, which result in cross-

fertilization of ideas. It also creates an internal environment favorable to the survival of new 

ideas (Aiken & Hage, 1971).  

Damanpour’s (1991) meta-analysis suggests that the relationship between innovation and 

its organization-level correlates is stable and that the results of the empirical studies are 

consistent with each other when the type of innovation and the stages of the innovation process 

are distinguished. Damanpour (1991) adds that multidimensional innovation studies that examine 

the relationship between organizational factors, stages, and outcomes of the innovation process 

are needed to explain conflicting results. This study addresses this issue by examining the role of 

organizational strategy in the innovation process within the two-stage model of innovation and 

with a focus on the dimensions of innovation outcome. Therefore, the stage approach will be 

discussed in the following paragraphs with a focus on its various outcomes to build towards a 

research model. 

Stage Approach to Innovation 

In recent years, stage approaches to innovation have received attention from 

organizations oriented researchers (e.g. Ahmed, 1998; Frambach & Schillewaert, 2002; Glynn, 

1996; Hutcheson, Pearson, & Ball, 1995; Olson, Walker, Ruekert, & Bonner, 2001). Researchers 

agree that there are multiple phases in the innovation process with different activities and 

different individual behaviors necessary at each stage (e.g., Ahmed, 1998; Frambach & 

Schillewaert, 2002; Glynn, 1996; Hutcheson et al., 1995; Olson et al., 2001). However, they have 

not agreed on how many stages exist and what each stage represents. We still know little about 

the effect of different factors on various stages of the innovation process and enough empirical 

studies do not exist to draw any conclusions (Frambach & Schillewaert, 2002). Although the 
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two-stage model has received the most empirical attention and support, the three-stage model of 

innovation has been examined by researchers as well (Frambach & Schillewaert, 2002; Zaltman, 

Duncan, & Holbeck, 1973; Van de Ven, 1986). 

A closer look reveals that these two conceptualizations of stages are not inconsistent with 

each other. In terms of the overall innovation process, the differences simply reflect different 

degrees of detail in how the parts of the process are broken up. For example, Utterback (1971) 

identifies three stages in the innovation process. According to him, the first two stages, idea 

generation and problem solving, culminate in an invention whereas the third stage, 

implementation, results in an innovation. The idea generation phase involves origination of a 

design concept or technical proposal, the problem solving phase results in an original technical 

solution, or an invention, and the implementation phase results in market introduction of the 

original solution. 

Similarly, Pierce and Delbecq (1977) identify three stages in the innovation process, 

stages moving from initiation to adoption and then to implementation, and each stage occurring 

at a different period of time. According to them, the initiation stage involves the creation of an 

idea or proposal whereas the adoption stage involves the acceptance of the created idea or 

proposal, and enactment of some sort of change within the organization. It also represents a 

decision by the decision-makers to provide mandate and resources for the change. The last stage, 

called implementation, involves the installation of the generated idea into a sustained 

recognizable behavior pattern with the organization.  

Knight (1967) argues for two stages in the innovation process and suggests that including 

the term adoption in the definition of innovation implies that the organization has gone beyond 

the conception of a new idea and begun to apply it. There is a significant difference between the 
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generation of the idea and its introduction to practice. The innovation of a new product occurs 

when the product is conceived, produced, and used. The innovation of a production process is 

complete only after it is in operation. The innovation of an organizational structure is 

accomplished when the system has been set up and made operational. Therefore, Knight (1967) 

identifies two major phases in the process of organizational innovation; the first is the creation of 

the idea and its development and the second is the introduction and adoption of the idea.  

A comparison of these models reveals that there are two main stages in the innovation 

process including innovation generation and innovation outcome. Researchers agree on the last 

stage which represents the outcome or implementation of innovation efforts. However, they do 

not agree on how many stages exist in the front end of the innovation process and some of them 

break down the first stage into smaller components. For example Utterback (1971) divides the 

first stage into idea generation and origination of a design concept or technical proposal which 

ultimately leads to innovation outcome. Similarly, Pierce and Delbecq (1977) break the first 

stage into creation of idea, the acceptance of that idea, and the acquisition of the necessary 

resources.  

A closer look at the classifications discussed above reveals that there are two distinct 

phases in the organizational innovation process. The first stage represents the generation of the 

idea and the second stage represents the outcome of all the innovative efforts of the organization 

and the introduction of the generated ideas into practice (Greve, 2003). For example, the 

innovation of a new product occurs when the product is conceived, produced, and used. The 

innovation of a process is complete only after it is in operation.  

The two-stage model is more general whereas the three-stage model divides up the 

process into smaller components. The two-stage model provides parsimony when examining the 
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correlates of the innovation process because innovation generation and outcome, which are at 

two ends of the innovation process spectrum, are the most distinguishable stages of the 

innovation process. Therefore, most of the studies that examine the correlates of stages have 

focused on the two stage model of innovation (Frambach & Schillewaert, 2002, Rogers, 1995, 

Zaltman, Duncan, & Holbeck, 1973; Van de Ven, 1986). In this study, the interest is whether 

idea generation is related to the various dimensions of innovation outcome and how 

organizational strategy affects the outcomes. Therefore, broad categorization of the innovation 

process into two stages is appropriate. The next section examines the dimensions of innovation 

outcome including innovation type, radicalness, speed, and frequenc. 

Dimensions of Innovation Outcome 

Disagreement exists among researchers as to whether innovation is a unidimensional 

construct or a multidimensional construct. There is controversy regarding whether a distinction 

has to be made among outcomes of innovation or whether it results in an unnecessary 

fragmentation. From a multidimensional conceptualization perspective, one of the 

categorizations of innovation includes innovation type such as product innovation, service 

innovation; process innovation, administrative innovation, and people innovation (Damanpour, 

1999; Dosi, 1988; Kimberly & Evanisko, 1981; Scherer, 1992). Innovations are also 

differentiated by their radicalness, by the speed of the innovation process, and also by the 

frequency at which organizations deliver innovations to the market (Avlonitis, Papastathopoulou, 

Gounaris, 2001; Barkema et al., 2002; Benner & Tushman, 2003; Hill & Rothaermel, 2003) 

Other researchers see innovation as a unidimensional construct. For example, Hurley 

(1995) defines innovativeness as the internal receptivity to new ideas. He sees it as an aspect of 

group culture and argues for a unidimensional construct. However, when arguing for a 
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unidimensional construct, Hurley (1995) focuses on the first stage of the innovation process. 

According to the two stage model of innovation, the generation of ideas represents the first stage 

of the innovation process and is closely related to organizational climate and culture which 

explains the reason why Hurley (1995) associates innovation with culture. Therefore, one of the 

reasons for the controversy regarding the dimensions of innovation may be stemming from the 

fact that some researchers do not differentiate the stages of the innovation process, examine 

different stages, and regardless of which stage they examine, they refer to it as an innovation.  

Similarly, Johannessen, Olsen, and Lumpkin (2001) define innovation as newness, which 

represents a unidimensional construct that is distinguished only by the degree of newness of the 

innovation. According to these researchers, innovation radicalness is the only dimension that 

differentiates innovations. They argue that whether the innovations are product, process or 

administrative innovations does not matter, for something to be called an innovation, it has to be 

new and it can be new in any domain. However, recent research suggests that innovation 

outcome should be conceptualized as a multidimensional construct and its different dimensions 

should be examined (Damanpour, 1996, Greve, 2003). The discussion of the various dimensions 

follows. 

Innovation type. One of the most widely used categorizations of innovation outcome is 

innovation type. Different innovation types include administrative, technical, product and 

process innovations (Benner & Tushman, 2003; Daft, 2001; Damanpour, 1999; Lewis et. al., 

2002; Lukas & Ferrell, 2000). 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 the rules, roles, procedure, and structures that are related to the communication and 
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exchange between organizational members. Administrative innovations include the introduction 

of new management systems, administrative processes, or staff development programs as well as 

the introduction of altered work assignments, authority relations, communication systems, or 

formal reward systems into the organization (Daft, 1978; Kimberly, 1979; Damanpour, 1987).  

A review of the literature suggests that there are much fewer innovations in the form of 

administrative innovations compared to product or process innovations. Some examples of 

administrative innovations include total quality management, quality chambers, and ISO 9000. 

Such innovations emerge rarely compared to process or product innovations. When it comes to 

process and products, there is very rapid change (Tihanyi et al.,  2003). Customers continuously 

demand new and improved products and companies constantly try to improve their processes 

both to improve their products and to reduce their costs. People innovation is one of two 

alternatives that produce direct changes in the people within the organization: either altering the 

personnel by dismissing and/or hiring and or modifying the behavior or beliefs of the people in 

the organization via techniques such as education or psychoanalysis (Knight, 1967).   

Damaonpour (1996) defines technical innovation broadly, as pertaining to different types 

of innovation. It consists of the equipment and methods of operations used to transform raw 

materials or information into products or services. Technical innovations pertain to products, 

services, and production process technology; they are related to basic work activities and can 

concern either product or process. Similarly, Mogee and Schacht (1980) define technological 

innovation as the process by which industry generates new and improved products and 

production processes. It includes activities ranging from the generation of an idea, research, 

development, and commercialization of the innovation to its diffusions throughout the economy 

in the form of new and improved products, processes, and services. 
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Process innovation involves performing a work activity in a new, innovative way 

(Papinniemi, 1999). A process is a specific ordering of work activities across time and place, 

with a beginning and an end, and clearly identified inputs and outputs: a structure of action 

(Davenport, 1993). Business process is a structured set of activities designed to produce specific 

outputs for internal or external customers or markets. It implies a strong emphasis on how work 

is done within an organization. Knight (1967) defines process innovations as those that occur in 

the operating component and affect the technical system of an organization. These entail the 

introduction of new elements in the organization’s task, decisions, and information systems or its 

physical production or service operations and the advances in the technology of the company 

(Knight, 1967).  

Product innovation is a potentially vital source of competitive advantage and 

organizational renewal (Lewis et al., 2002), and product innovations involve the introduction of 

new products that the organization produces, sells, or gives away (Knight, 1967). In marketing, 

the conventional meaning of the term innovation largely refers to new product-related 

breakthroughs. A product’s degree of innovativeness can be determined by the product’s 

newness to the firm that develops the product and to the industry within which the firm operates 

(Song & Xie, 2000).  

A review of the literature reveals that in innovation studies, most of the emphasis is on 

product and process innovations (Benner & Tushman, 2003; Lukas & Ferrell, 2000). One 

possible explanation is that there is less room to innovate when it comes to other types of 

innovations compared to product or process innovations. This study will focus on product and 

process innovations because they have been considered the engine for growth and adaptation for 

organizations by many researchers (Benner, & Tushman, 2003; Pettigrew, Woodman, & 
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Cameron, 2001; Sheremata, 2004).  

Innovation radicalness. Innovations also differ in terms of radicalness (e.g. Agarwal, 

Sarker, & Echambadi, 2002; Hill, & Rothaermel, 2003; Johannessen, 1994). Nohria and Gulati 

(1996) suggest that innovations differ only in terms of their radicalness which is defined as 

newness. Accordingly innovations are, by definition, unique - one is rarely commensurable with 

another. They define innovative accomplishments very broadly to include any policy, structure, 

method or process, product or market opportunity that the manager of the innovating unit 

perceives to be new. This definition of innovation as newness was first advanced by Schumpeter 

(1926) and has been employed subsequently in several studies, including the empirical work of 

Zaltman and colleagues (1973), Kanter (1983), Benner and Tushman (2003). This study also 

adopts the view that radicalness of an innovation is determined by its newness.  

Radicalness is an important outcome because organizations have to develop different 

capabilities to deliver incremental versus radical innovations (Avlonitis et al., 2001). The fact 

that many researchers do not differentiate innovation radicalness may partly explain why there 

are inconsistent results in the innovation literature. Innovation radicalness refers to the extent to 

which an innovation differs from existing alternatives. Therefore, innovation radicalness is 

measured by the newness of the innovation (Benner & Tushman, 2003; Knight, 1967). For 

example a product is radically innovative if it is totally different than the existing alternatives.  

A radical innovation is a product or process with either unprecedented performance 

features or familiar features that offer significant improvements in performance or cost that 

transform existing markets or create new ones (Benner & Tushman, 2003). Radical or 

breakthrough innovations transform the relationship between customers and suppliers, 

restructure marketplace economics, displace current products, and create entirely new product 
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categories (Agarwal & Sarkar, 2002). They provide the engine for long-term growth that 

corporate leaders seek. Dosi (1988) adds that radical change redefines the very meaning of 

progress. In Schumpeterian terms, radical change surges through a market, overturning some 

capabilities and in many cases sweeping incumbents away (Lawless & Anderson, 1996). 

Innovation speed and frequency. Innovation speed has received more attention from 

researchers than innovation frequency; however, in the last few years researchers have been 

emphasizing the significance of frequency as well as speed (Barkema, Baum, & Mannix, 2002). 

Innovation speed and frequency are closely related constructs; however, they should not be 

confused with each other. Innovation speed refers to how fast the process between the first stage 

and the second stage is completed. In other words, innovation speed refers to how fast 

organizations turn the generated knowledge and ideas into innovation outcomes (Sheremata, 

2004). Innovation speed is more a characteristic of the process that takes place between the 

stages than an outcome of the innovation process. Therefore, it will not be included as a 

dimension of the innovation outcome.  

Innovation frequency on the other hand, refers to how often organizations deliver new 

products to the market or how often they introduce process innovations in the organization 

(Barkema, Baum, & Mannix, 2002; Greve, 2003; Pettigrew, Woodman, & Cameron, 2001). This 

study is concerned with the outcome of the innovative efforts, not the process itself, and, 

therefore, the focus will be on the frequency of delivering new products to the market or 

processes in the organization rather than examining the process of turning ideas into outcomes. 

Organizations are trying to increase the frequency of their innovations to cope with 

shrinking product life cycles and increasing customer demands. The frequent changes in the 

market put greater pressure on organizations to innovate in order to maintain and improve on 
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existing profitability levels (Barkema, Baum, & Mannix, 2002; Zairi, 1994). Due to the 

developments in information and communication technology, information about new 

technologies, applications, new research results, product performance, and customer experiences 

spread fast and products become outdated quickly increasing the pressure to develop new 

innovations in order to keep ahead of the competition game (Stringer, 2000).  

Proposed Research Model 

Despite the number of studies in the field of innovation, research remains fragmented and 

results remain inconsistent (Abbey, 1983; Greve, 2003). Researchers draw attention to the 

extreme variances that have occurred among the findings of the empirical studies of innovation 

(Dewar & Dutton, 1986; Lewis et al., 2002; Miller & Friesen, 1982). As Downs and Mohr 

(1976) noted, factors found to be important for innovation in one study are found to be 

considerably less important, not important at all, or even negatively correlated in other studies. 

Cooper (1999) argues that we still do not know what distinguishes winning businesses and that 

we are not ahead of where we were 20 years ago. 

As this brief overview has shown, some of the reason for the confusion in innovation 

research include: 1) innovation studies exist at various levels such as the national level, industry 

level, organization-level and individual-level; 2) there are no agreed on conceptualizations of 

innovation; 3) there is no agreement on the number of stages that exist in the innovation process; 

4) organizations deliver innovative products to the market at varying frequencies and speeds; 5) 

innovations vary in terms of their radicalness; and 6) there are different types of innovation 

outcomes, all of which are associated with different organizational factors as facilitators and all 

of which have different contributions to organizational output.   

In response to some of these stated problems above, Damapour (1991) suggests that the 



 39

outcomes and stages of the innovation process should be distinguished in research studies. He 

adds that when they are distinguished, findings of empirical studies are not conflicting. He also 

suggests that multidimensional innovation studies are needed to generate data for a better 

understanding of the combined effects of different contingencies on organizational 

innovativeness (Damanpour, 1991). Consistent with suggestions, this study adopts the two stage 

model of innovation and examines the direct relationship between the stages and the moderating 

affect of organizational strategy on the relationship between them with a focus on the various 

dimensions of the second stage. 

This study will adopt the two-stage model for two reasons: First, the two-stage model has 

gained the most empirical support in the literature (Frambach & Schillewaert, 2002, Rogers, 

1995, Zaltman, Duncan, & Holbeck, 1973; Van de Ven, 1986) and second, it provides parsimony 

when examining organizational variables in relation to the stages of the innovation process. The 

first stage represents the generation of the idea and the second stage represents the outcome of all 

the innovative efforts of the organization (Greve, 2003). The dimensions of innovation outcome 

that are a part of this research model include innovation type (product and process innovation), 

innovation radicalness, and innovation frequency. 

 Among innovation types, product and process innovations have been selected as a part of 

this study because they have been central to innovation research and they have been considered 

the engine for growth and adaptation by many researchers (Benner, & Tushman, 2003; 

Pettigrew, Woodman, & Cameron, 2001; Sheremata, 2004). A review of the literature reveals 

that in innovation studies, most of the emphasis is on product and process innovations among 

innovation types (Benner & Tushman, 2003; Lukas & Ferrell, 2000). Other than their importance 

for organizational performance, the emphasis also may be due to the fact that there is less room 
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to innovate when it comes to, for example, an administrative innovation compared to product or 

process innovations.  

Innovation speed is another dimension of innovation outcome that has been examined in 

the innovation literature but it will not be a part of this study because studies that have examined 

innovation speed have focused on the process between the first and the second stages of the 

innovation process in an attempt to find out how the process can be sped up. This study, 

however, is concerned with the relationship between idea generation and innovation outcome 

rather than the process that takes place between the two and therefore, innovation frequency will 

be considered here but not innovation speed. 

Work in the 1980s and 1990s suggested that the same organizational characteristics that 

enable innovation generation also enable innovation implementation; however, recently 

researchers have started to emphasize that different factors affect different stages of the 

innovation process (Damanpour, 1991; Glynn, 1996). For example, Damanpour (1991) suggests 

that organizational characteristics, such as structure and strategy, are primary determinants of 

innovation in one stage of innovation whereas individual characteristics are the primary 

determinants of another. Similarly, Greve’s (2003) study on organizational innovativeness 

suggests that the organizational decision making process is related to the second stage of the 

innovation process although he does not propose a direction for the relationship.  

The two-stage model of innovation and the dimensions of innovation outcome have been 

examined in the preceding sections. It has been argued that the first stage is an antecedent to the 

second stage and that different factors affect the two stages of the innovation process. The 

dimensions of innovation outcome including innovation type, frequency, radicalness and speed 

have been examined. It has been proposed that organizational strategy moderates the relationship 
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between the first and the second stages of the innovation process (Greve, 2003). Strategy affects 

whether the generated knowledge and ideas manifest themselves in the form of product or 

process innovations, radical or incremental innovations, and frequent or sporadic innovations. 

The strategy variables that are included in this study are low cost, differentiation and market 

orientation strategies. Figure 2 presents these relationships. The next section will briefly review 

the relationship between the first and the second stage of the innovation process and then 

examine the role of strategy in the relationship between the first stage and the various 

dimensions of the second stage. This chapter will conclude with the presentation of the 

hypotheses. 
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Figure 2. Research model I. 
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Innovation Generation as an Antecedent to Innovation Outcome 

This study adopts the two-stage model of innovation and proposes that innovation 

outcome stage (i.e., second stage) follows the innovation generation stage (i.e., first stage). 

Innovation generation involves the generation of ideas that have the potential to turn into 

innovations (Greve, 2003; Knight, 1967). At this stage, the ideas and knowledge that have been 

generated have not been transformed into outcomes yet. For any kind of innovation outcome to 

emerge, ideas and knowledge need to be generated in the organization.  

This study also proposes that there are various dimensions of innovation outcome and the 

dimensions that will be included in this study are innovation type, radicalness and frequency. In 

order for any innovation to emerge, ideas need to be generated in organizations. At the heart of 

every innovation, there is a novel idea. Frequent innovations are possible only if ideas are 

generated in the organization frequently and radical innovations are possible only if radically 

new ideas are generated in the organization. All these ideas ultimately turn into products, 

processes or services that bring benefits to the organization. Regardless of the form innovation 

outcome takes, innovation generation (i.e., idea generation) is the necessary first stage of the 

process and an antecedent to all types innovation outcome. Therefore, the first hypothesis is as 

follows: 

H1: There is a direct positive relationship between innovation generation and innovation 
outcome. 
 

H1a: There is a positive relationship between innovation generation and product 
innovation. 
 
H1b: There is a positive relationship between innovation generation and process 
innovation. 
 
H1c: There is a positive relationship between innovation generation and innovation 
radicalness. 
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H1d: There is a positive relationship between innovation generation and innovation 
frequency. 

Strategy as a Moderator of the Relationship between the Stages 

The theoretical model has been introduced in the previous sections and it has been argued 

that the second stage follows the first stage in the innovation process and, therefore, the first 

stage is an antecedent to the second stage. It has also been argued that in the second stage, 

innovations manifest themselves in different forms. The forms generated ideas take depends on 

the organization’s strategy. This study proposes that strategy moderates the relationship between 

innovation generation and innovation outcome because strategy sets the direction for the 

activities of the organization. Many different ideas are generated in organizations however, not 

all of them result in innovations. Only the ideas that are in line with the strategy of the 

organization are pursued and therefore, strategy has an impact on the relationship between idea 

generation and innovation outcome.  

The term “strategy” has been widely used for different purposes and has lost any clearly 

defined meaning (Mintzberg, Lampel, Ouinn, & Ghoshal, 2003). A strategy is an integrated and 

coordinated set of commitments and actions designed to exploit core competencies and gain a 

competitive advantage. In this sense, strategies are purposeful and precede the taking of actions 

to which they apply (Slevin & Covin, 1997). An effectively formulated strategy marshals, 

integrates, and allocates an organization’s resources, capabilities, and competencies so it can 

cope successfully with its external environments (Helfat, 1997). Such a strategy also tells us 

about a firm’s strategic intent and strategic mission, and what will be done to achieve them (Hitt, 

Ireland, & Hoskisson, 1999).  

Existing research suggests that innovation and strategy are closely related to each other; 

however, it does not provide enough empirical support to uncover the nature of the relationship 
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between them (Hit, Ireland, Camp & Sexton, 2001). Strategy is the ultimate device for building, 

communicating and maintaining the direction of a business. The intention of strategy is to take 

the basic objectives of a business and express them in operational terms. Strategy adds essential 

detail, establishes priorities, and sets boundaries (Fry & Killing, 1995). This applies to 

innovative activities in the organization as well. Strategy determines the direction of innovative 

activities and sets boundaries as to which innovative activities can be pursued by the 

organization. The innovative activities of the organization should be in line with the strategies 

adopted by the organization.  

Miller and Friesen (1982) suggest that in studies of innovation, many of the conflicts in 

the literature have been caused by the failure of researchers to take into account the nature of the 

innovative strategy of the organization. According to Zairi (1994), it is an organization’s 

decision whether to maintain the status quo or introduce incremental or radical changes in 

products or processes.  

An organization’s strategy may be examined using multiple criteria (Mintzberg et al., 

2003). Focusing multiple lenses on a given phenomenon highlights different aspects of that 

phenomenon (Ancona et al., 2001). Each lens suggests a different set of practices and solutions 

to managers. The generic strategy of the organization in its market, for example, tells us whether 

the organization competes with others based on differentiation or low cost; market orientation 

determines the role customers play in the overall organizational strategy. In the following 

paragraphs, each dimension of strategy that will be included in this study will be discussed in 

relation to innovation. 
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Generic Strategy 

The empirical observation is that successful companies have a strong continuity 
of strategy, rather than jumping from one form of differentiation to another, or 
from cost to differentiation. Even high-tech firms like Sun Microsystems. Dell 
and Intel have distinctive strategies with continuity in the essential positioning 
adopted. The change and innovation occur not in shifting the strategy but in how 
to deliver on it. From a theoretical point of view, innovation isn't good per se. 
Innovation is only good if it produces a distinctive position in the marketplace. 

 The above statement by Porter (Argyres & McGahan, 2002, p. 47) clearly shows the link 

between innovation and strategy and emphasizes the need for an organization to adopt a strategy 

and to be committed to it. He emphasizes that the two types of generic strategy, lower cost and 

differentiation, are directly connected with profitability which he believes to be the objective of 

every organization. According to Porter, innovation isn’t good for its own sake; its benefit 

depends on what the innovation allows the organization to do that generates lower cost or 

differentiation (Argyres & McGahan, 2002).  

The generic strategy of the organization in its market is important for innovativeness. In 

terms of positioning, the distinctive value the organization is trying to offer to its customers and 

how it is going to do that is important (Porter, 1980). Whether the organization is primarily 

focused on maintaining low cost or providing a differentiated product determines its position in 

the market. An organization’s priorities and its conception of success determine its general 

positioning.  

Porter (1980) developed potentially successful generic strategies for creating a defensible 

position and outperforming competitors in a given industry. Generic strategies constitute 

strategies to distinguish the core business and for achieving above-average performance in an 

industry. Porter (1980) argues there are two basic types of competitive advantage an organization 

can posses: low cost and differentiation. According to Porter (1980), an organization can gain 
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competitive advantage either through differentiation or through achieving the lowest cost 

structure in the industry without neglecting other important areas such as service and product 

quality. 

A cost leadership strategy is an integrated set of actions designed to produce products at 

the lowest cost, relative to competitors, with features that are acceptable to customers. 

Organizations seeking competitive advantage by implementing the cost leadership strategy often 

sell standardized products to the most typical customers in the industry (Porter, 1980). 

Successful implementation of the cost leadership strategy requires a consistent focus on driving 

costs lower, relative to competitors’ cots. Organizations often drive their costs lower through 

investments in efficient scale facilities, tight cost, and overhead control, and cost minimizations 

in such areas as service, sales force, and R&D (Hitt, et al., 1999). 

In the case of differentiation strategy, the unique attributes and characteristics of an 

organization’s product provides value to the customers. The differentiated product satisfies 

customers’ unique needs. Therefore, organizations implementing the differentiation strategy can 

charge premium prices. Differentiation requires that the organization creates a product that is 

recognized industry wide as being unique, thus permitting the organization to command higher 

than average prices (Porter, 1980). It is the ability to sell the differentiated product at a higher 

price that allows the organization to outperform its rivals and earn above average returns. The 

organization’s focus is on being different from competitors along as many dimensions as 

possible (Hitt et al., 1999) 

Process innovation is principally designed to improve the efficiency of the production 

process and to lower an organization’s average cost of production (Klepper, 1996). The primary 

focus of process innovations is the efficiency improvement of the production process (Garcia & 
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Calantone, 2002). Therefore, organizations that seek low cost advantage will focus on turning the 

innovative potential within their organizations into process innovations. Although low cost 

strategy frees up some resources, we are not likely to see these resources devoted to product 

innovation. First, the objective with low cost strategy is to produce products at a lower cost than 

competitors’ costs rather than producing something different. The emphasis is on producing it at 

a lower cost. Second, research and development activities require a lot of resources and have a 

high cost to the organization (Sheremata, 2004), which does not correspond with the objectives 

of low cost strategy. In sum, in organizations that adopt the low cost strategy, the generated ideas 

are likely to manifest themselves as process innovations.  

Based on the definition of differentiation strategy, we can expect that in organizations 

that position themselves as differentiators, innovation generation will manifest itself in the form 

of product innovations rather than process innovations. Organization’s efforts will involve 

channeling the innovative potential within the organization towards product innovation that will 

provide value to the customer and allow them to charge above average prices.  

H2: Generic strategy moderates the relationship between innovation generation (stage 1) and 
innovation type (dimension of stage 2). 
 

H2a: There is a positive relationship between innovation generation and process 
innovation when organizations emphasize a low cost strategy 
 
H2b: There is a positive relationship between innovation generation and product 
innovation when organizations emphasize a differentiation strategy. 

As stated earlier, in order for individuals to pay high prices for differentiated products, 

these products should be as different as much as possible and different in as many ways as 

possible from the existing products. One of the risks of a differentiation strategy is that 

customers might decide that the price differential between the differentiators’ and the low-cost 

leader’s product is too significant (Hitt et al., 1999). In that case, in order for the customer to pay 
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that significant difference, there needs to be considerable differences between the products rather 

than minor differences. Radical innovations are innovations that are either radically different 

than the existing alternatives or in some cases there is no alternative, which allows the 

organization to charge high prices. Therefore, the idea generation in stage one is likely to result 

in radical innovations when organizations adopt a differentiation strategy. Therefore: 

H3: Generic strategy moderates the relationship between innovation generation (stage 1) and 
radicalness of the innovation (a dimension of stage 2). There is a positive relationship between 
innovation generation and radical innovation when organizations adopt a differentiation strategy. 
 

There are some other risks of the differentiation strategy. After some time, organizations’ 

means of differentiation may no longer provide value for which customers are willing to pay. 

Competitors may copy the product, or service and offer the same or similar products. In addition, 

learning can narrow customers’ perceptions of the value of an organization’s differentiated 

features (Hitt et al., 1999). That means organizations need to introduce innovations frequently 

enough to keep their customers and maintain above average returns. A differentiated product will 

provide above average returns and competitive advantage only for a limited time until other 

organizations imitate the product or develop an alternative or until customers no longer perceive 

the product as more valuable than its alternatives. Therefore, in organizations which adopt the 

differentiation strategy, the first stage of innovation is likely to lead to frequent innovations in 

order to sustain their above average returns. Therefore: 

H4: Generic strategy moderates the relationship between innovation generation (stage 1) and 
innovation frequency (a dimension of stage 2). There is a positive relationship between 
innovation generation and innovation frequency when organizations adopt a differentiation 
strategy. 

In sum, the innovative potential in the organization is likely to manifest itself in the form 

of process innovations when the organization adopts a low cost strategy; and in the form of 

product innovation, radical innovation and frequent innovation when the organization adopts a 
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differentiation strategy.  

Market Orientation 

Another important aspect of organizational strategy is the degree to which the 

organization is market focused. A market orientation characterizes an organization’s disposition 

to focus on the customer and to deliver superior value to its customers continuously. Customer 

focus promotes putting the interests of customers first and places the highest priority on 

continuously finding ways to provide superior customer value (Han, Kim & Srivastava, 1998). 

Previous research suggests that there is a relationship between market orientation and innovation, 

and that they together influence organizational performance (Lukas & Ferrell, 2000). However, 

the nature and the direction of the relationship between innovation and market orientation are not 

clear (Han et al., 1998).  

The creation of superior customer value entails an organization wide commitment to 

continuous information gathering and coordination regarding such things as customer’s needs, 

competitors’ capabilities, and the provisions of other significant market agents and authorities 

(Slater & Narver, 1994). Market orientation describes an organization’s orientation toward the 

promotion and support for the collection and dissemination of market knowledge as well as its 

responsiveness to market intelligence to serve customer needs (Kohli & Jaworski, 1990). 

Considering that perceived market needs account for 75% of the ideas for innovation, scanning 

the environment is important. An organization’s innovativeness is its ability to recognize the 

needs and demands of its external environment (Miller & Friesen, 1982). Research suggests that 

scanning the environment and knowledge search practices increase organizations’ rates of 

learning and innovation (Barkema, Baum, & Mannix, 2002). 

Organizations committed to superior customer value have been shown to innovate 
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throughout their entire business systems, as opposed to solely in products (Parsons 1991). This 

can be explained by the fact that satisfying the customer involves offering innovative products 

and at the same time offering them at competitive prices. In order to do that, organizations need 

to be innovative in their processes as well as products. Therefore: 

H5: Market orientation moderates the relationship between innovation generation (stage 1) and 
innovation type (a dimension of stage 2). 
 

H5a: There is a positive relationship between innovation generation and product 
innovation when organizations are market oriented. 
 
H5b: There is a positive relationship between innovation generation and process 
innovation when organizations are market oriented. 

Organizations have recognized the importance of delivering innovations to the market 

frequently to build competitive advantage in today’s business environment. Almost in all 

industries, but especially in industries with knowledge intensive products, product life cycles 

have shortened (Kessler & Chakrabarti, 1996). The unusual aspect of knowledge intensive 

products is their extreme transience and the fact that knowledge depreciates rapidly (Barkema, 

Baum, & Mannix, 2002). For example, because of the speed of new knowledge creation, the 

market demand for a particular semiconductor model is transient; as a commodity having market 

value; it is here today and gone tomorrow. The semiconductor soon becomes worthless even 

though it retains full functionality. A semiconductor sold in 1999 has lost more than 50 % of its 

value by the middle of 2001. After four years, the market value of the knowledge congealed in 

the semiconductor will be valuable only as a replacement part (Steensma & Corley, 2000).  

In order to survive and maintain their market position in such dynamic business 

environments, organizations need to deliver new innovations before their products or processes 

become obsolete. Besides the dynamism in the business environment, increasing competition 

affects organizations as well. With the increase in competition, the number of organizations in 
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every industry has increased and each organization offers various different products at different 

prices. That means customers have alternatives to choose from and they can switch to other 

products or processes easily. In order to compete and stay ahead of competition in dynamic and 

competitive environments and to keep their customers, organizations need to deliver innovations 

frequently. Therefore, organizations that are market oriented are likely to respond to the forces in 

the environment and deliver innovations frequently to satisfy their customers and maintain their 

market position. It is hypothesized that: 

H6: Market orientation moderates the relationship between innovation generation (stage 1) and 
innovation frequency (a dimension of stage 2). There is a positive relationship between 
innovation generation and innovation frequency when organizations are market oriented. 

While market orientation has a positive impact on the innovation outcomes discussed 

above, it has also been argued that market focus has a negative impact on the radicalness of 

innovation. In organizations that listen too carefully to their customers for example, resource 

allocations favor incremental innovations demanded by existing markets to the neglect of more 

radically innovative products (Atuahene-Gima & Ko, 2001; Benner & Tushman, 2003). Slater 

and Narver (1995) contend that market orientation mirrors adaptive learning whereby the 

organization identifies environmental changes and responds to them through previously held 

assumptions about customers and the competition. The principal argument, therefore, is that 

market orientation is an adaptive capability by which organizations react or respond to 

conditions in the market environment.  

Cohen and Levinthal (1990) argue that the development of absorptive capacity, therefore 

innovative performance, is history or path dependent. This implies that future development of 

capabilities will be in the area of expertise. If organizations focus solely on the customer and do 

not invest in R&D activities in new fields, the radicalness of their innovations will be limited. 

Market orientation encourages and supports the refinement and adaptations of current 
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innovations to meet current needs rather than the development of new or radical products 

targeted at emerging new needs (Atuahene-Gima & Ko, 2001). Therefore: 

H7: Market orientation moderates the relationship between innovation generation (stage 1) and 
innovation radicalness (a dimension of stage 2). There is a negative relationship between 
innovation generation and innovation radicalness when organizations are market oriented. 

Organizations need to offer their customers variety of products fast. Among other things, 

customers expect quality, responsiveness to their needs, and low prices. The speed of 

responsiveness to customer demands, and the ability of organizations to match the high standards 

of innovations that come into the market is perhaps at the heart of all the problems that 

organizations have to deal with in order to remain very competitive (Zairi, 1994). In sum, it can 

be argued that in companies oriented towards the customer, innovation generation manifests 

itself in the form of product innovations in order to satisfy customer demands, in the form of 

process innovations in order to offer the products at lower prices, and in the form of frequent 

innovations in order to satisfy constantly changing customers needs and expectations. In 

addition, market orientation negatively impacts the radicalness of the innovation.  

Summary  

Research in the field of innovation with a focus on organizational strategy is scarce. In 

addition, a unifying framework has not emerged in the innovation literature even in widely 

studied topics partly because each study examines a different stage of the innovation process and 

different innovation outcomes. The objective of this study is to examine the relationship between 

organizational strategy and innovation outcome within the stage model of innovation as a step 

towards a unifying framework and a step towards filling the need for studies that take 

organizational strategy and the stage approach into account when examining innovation.  

Although a review of the literature reveals two major stages of the innovation process, it 

is still not known which organizational factors affect each stage. We still do not know why many 
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organizations are able to create ideas that lead to inventions, but have difficulty commercializing 

those inventions through innovations (Michalisin, 2001). This study attempts to differentiate the 

factors that affect the second stage of the innovation process and examines why some 

organizations are better than others at turning the generated ideas into innovations. This study 

examines the role of strategy in moderating the relationship between the innovation generation 

and innovation outcome stages of the innovation process. That is, strategy has an impact on why 

the innovative potential within the organization manifests itself in different forms such as radical 

vs. incremental innovation, frequent vs. sporadic innovation, product vs. process innovation. 

Figure 3 shows the hypothesized relationships between organizational factors and the stages of 

innovation. 

My argument is that inventions/generated ideas do not automatically turn into 

innovations. Organizational strategy moderates the relationship between the stages of the 

innovation process. Various strategic dimensions have different affects on the relationship 

between the stages of the innovation process. For example differentiation strategy positively 

affects the relationship between innovation generation and the radicalness of the innovation 

whereas market orientation negatively affects the relationship between innovation generation and 

the radicalness of the innovation. Therefore it is important to examine the dimensions of 

organizational strategy in relation to the various outcomes of the innovation process. 

In total, seven major hypotheses, with several sub-hypotheses, are to be tested in this 

study. These hypotheses are summarized in Table 1. The research design and methodology for 

the study are described in the following chapter. 



 55

Figure 3. Research model I I. 
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Table 1 
Summary of Research Hypotheses 

Hypotheses 
H1: There is a direct positive relationship between innovation generation and innovation 

outcome. 
H1a: There is a positive relationship between innovation generation (stage 1) and 
product innovation (dimension of stage 2). 
H1b: There is a positive relationship between innovation generation (stage 1) and 
process innovation (dimension of stage 2). 
H1c: There is a positive relationship between innovation generation (stage 1) and 
innovation radicalness (dimension of stage 2). 
H1d: There is a positive relationship between innovation generation (stage 1) and 
innovation frequency (dimension of stage 2). 

H2: Generic strategy moderates the relationship between innovation generation (stage 1) 
and innovation type (dimension of stage 2). 
H2a: There is a positive relationship between innovation generation and process 
innovation when organizations adopt a low cost strategy. 
H2b: There is a positive relationship between innovation generation and product 
innovation when organizations adopt a differentiation strategy. 

H3: Generic strategy moderates the relationship between innovation generation (stage 1) 
and radicalness of the innovation (a dimension of stage 2); that is, there is a 
positive relationship between innovation generation and innovation radicalness 
when organizations adopt a differentiation strategy. 

H4: Generic strategy moderates the relationship between innovation generation (stage 1) 
and innovation frequency (a dimension of stage 2); that is, there is a positive 
relationship between innovation generation and innovation frequency when 
organizations adopt a differentiation strategy. 

 
 
 
 
 

 (table continues) 
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Table 1 (continued). 
 
 

Hypotheses 
H5: Market orientation moderates the relationship between innovation generation (stage 

1) and innovation type (a dimension of stage 2). 
H5a: There is a positive relationship between innovation generation and process 
innovation when organizations are market oriented. 
H5b: There is a positive relationship between innovation generation and product 
innovation when organizations are market oriented. 

H6: Market orientation moderates the relationship between innovation generation (stage 
1) and innovation frequency (a dimension of stage 2); that is, there is a positive 
relationship between innovation generation and innovation frequency when 
organizations are market oriented. 

H7: Market orientation moderates the relationship between innovation generation (stage 
1) and innovation radicalness (a dimension of stage 2); that is, there is a negative 
relationship between innovation generation and innovation radicalness when 
organizations are market oriented. 
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CHAPTER III  

RESEARCH METHODOLOGY  

This chapter describes the research methodology used in this study. In the first section, 

the sample, procedure, and measures included in the questionnaire for the pilot study are 

discussed. Following that, results of the data analysis for the pilot study are presented. In the 

second section, the sample, and the procedure for the study,  and the measures that have been 

modified based on the results of the pilot data analysis are discussed. In the following sections, 

the steps taken to ensure internal reliability and validity are discussed, and power analysis and 

data analysis techniques that are employed in this study are examined. 

Pilot Study 

To overcome the problem of conflicting results in the innovation literature, the construct 

of interest must be measured as accurately as possible. Although most of the measures were 

adopted from the existing scales in the literature, in some cases an existing scale was not directly 

adopted as a whole, but certain items were selected, or combinations of items from different 

scales were adopted in this study. Whenever necessary, new measures were created. Therefore, a 

pilot study was conducted to ensure the validity and reliability of the measurement instrument. 

Internal consistency reliabilities were obtained for each of the measures. The appendix 

(Appendix A) includes all the items used for each variable in the measurement instrument.  

Sample and Procedure 

Data was collected from 23 employees working for 10 different companies in the semi-

conductor, computer, and telecommunications industries. The convenience sample of 

participants for the pilot study included 35% females and 65% males with average age of 34 

years. All of the participants were engineers and approximately 80% of them worked for 
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Research and Development departments while the others occupied marketing, sales, and 

managerial positions. An internet questionnaire was used to collect data for the pilot study. A 

questionnaire was posted on the web, and an e-mail was sent to the subjects in which a link to the 

survey was provided. The objective of the study was explained and the confidentiality of the 

responses was assured. Twenty eight individuals were contacted and twenty three responses were 

received within two weeks.  

Measures 

Independent Variables 

There is one focal independent variable in this study which is innovation generation. 

However, since moderators are also considered independent variables, it can be said that this 

study consists of four independent variables including innovation generation, market orientation, 

and generic strategy (low cost strategy, differentiation strategy). As discussed in earlier sections, 

innovation generation is an antecedent of the innovation outcome (Stage 2) (See figure 2). 

However, organizational strategy affects the relationship between innovation generation and 

innovation outcome. More specifically, strategy affects if generated ideas in the organization 

manifest themselves as product or process innovations, the innovations are radical innovations 

and how frequently organizations deliver innovations.  

Organizational strategies that are examined in this study include the generic strategy, 

including low cost and differentiation strategies, and the market orientation strategy. In sum, the 

low cost, differentiation and market orientation strategies are considered to be moderators of the 

relationship between the two stages of the innovation process. Where possible, the measures 

used in previous studies were adopted if the measure showed good conceptual and theoretical 

ties to the constructs of interest. A description of each measure follows. 
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Innovation generation. Innovation generation represents the first stage in the innovation 

process. Although there are studies that adopt the stage model of innovation, organization-level 

empirical studies that measure stages do not exist. Some researchers have studied innovation 

projects within the stage model; however, their measurement instruments are not applicable to 

this study because this study is concerned with innovations at the organization-level rather than 

project level. Therefore I created a measurement instrument for the first stage of innovation (i.e., 

innovation generation) (See Appendix A, items11-14).  

When creating the items, first a clarification was made between the processes of creating 

ideas (i.e., innovation generation) and innovation outcome to make sure the subjects did not 

confuse the two constructs. Innovation generation involves coming up with new knowledge and 

ideas. The interest here is to find out if organizations can generate innovative ideas that have the 

potential to turn into innovations. Individuals were asked if their organization was successful at 

coming up with new and innovative ideas and if they are better at generating ideas compared to 

their competitors.  

Respondents indicated the extent to which they agreed of disagreed with four statements 

concerning the innovation generation activities of their organization on a five-point Likert scale 

(1=strongly disagree to 5=strongly agree). After recoding the negatively worded second item on 

the scale, the average of the scores on the four items was calculated. The higher the scores, the 

more successful the organization is in generating innovations.  

Organizational strategy. As stated in earlier sections, organizational strategy has various 

dimensions. Dimensions included in this study are generic strategy (i.e., low cost and 

differentiation), and market orientation strategy. Each dimension refers to different aspects of 

strategy and, therefore, each dimension is an independent construct. Although it is a debated 
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topic (see Porter, 1998), I assume the position that low-cost and differentiation strategies are not 

mutually exclusive. In other words, an organization may adopt both a low cost and a 

differentiation strategy. For example, the organization may be focused on differentiating its 

products; however, it also may adopt a low cost strategy for its products that have matured and 

try to sell them at low prices while working on creating new products. 

For generic strategy, a nine item generic strategy scale was developed based on Kotha, 

Dunbar, & Bird.’s (1995) factor analysis of Dess and Davis’s (1984) survey instrument. Kotha et 

al. (1995) differentiates types of differentiation strategy; however, the interest in this study is to 

determine a general orientation towards differentiation rather than the specific type of 

differentiation. Therefore, items that serve the purpose of this study were adopted from Kotha et 

al. (1995) (See Appendix A, item 15-23). Respondents indicated the degree to which their 

organization emphasized the listed competitive methods in the past three years on a five-point 

Likert scale (1-not considered, 5-major constant emphasis). The average of the scores on the first 

four items was calculated. The higher the score, the greater the emphasis the organization places 

on low cost strategy. The average of the scores on the following five items was calculated. The 

higher the score, the greater the emphasis the organization places on differentiation strategy.  

In this study, market orientation refers to the degree to which the organization focuses on 

the activities taking place in the market such as the moves of the competitors, demands of the 

customers and clients etc. Miller’s (1987) scale was used to measure market orientation (See 

Appendix A, item24-27). Respondents indicated the extent to which they agreed or disagreed 

with four statements concerning the market orientation strategy of the organization on a five-

point Likert scale (1=strongly disagree to 5=strongly agree). The average of the scores on the 

four items was calculated. Higher scores indicate greater emphasis on market orientation by the 
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organization whereas lower scores indicate less emphasis on market orientation.  

Dependent Variables 

The dependent variables in this study include innovation frequency, radicalness and type 

(product innovation and process innovation). Where possible, the measures used in previous 

studies were adopted if the measures showed good conceptual and theoretical ties to the 

constructs of interest. A description of each measure follows. 

Innovation type. The list of innovation types is adopted from Johannessen et al.’s (2001) 

scale. Johannessen et al. (2001) adopted the variables of the measurement instrument from 

Schumpeter (1934; 1939; 1942) and Krizner (1985). Similar variables have been used by a 

number of other researchers (e.g. Damanpour & Evan, 1984; McGrath, Tsai, Venkatraman, & 

MacMillan, 1996; Damanpour, 1996).  

While Johannessen et al.’s (2001) list of innovation types meets the objectives of this 

study, some additional items that represent important aspects of process innovation such as 

reducing labor costs, improving production and flexibility, reducing material consumption and 

reducing energy consumption were added from Loof & Hashmati’s (2002) innovation scale. 

Processes refer to various different activities within organizations. Therefore, in order to capture 

many dimensions of process innovation, six items were included to determine process innovation 

activities (See Appendix A, items 31-36). 

Respondents indicated the extent to which they agree or disagree with nine statements 

concerning the type of innovation their organization delivers. Both product and process 

innovation were measured on a five-point Likert scale (1=strongly disagree to 5=strongly agree). 

The average of the scores on the first three items (Appendix A, items 28-30) were calculated for 

product innovation. The higher the score, the greater the emphasis placed on product innovation. 
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The average of the remaining six items (Appendix A, items 31-36) were calculated for process 

innovation. The higher the score, the greater the emphasis placed on process innovation.  

Innovation radicalness. Innovation radicalness is the degree of newness and novelty of 

the innovations (See Johannessen et al., 2001; Nohria & Gulati, 1996; Damanpour, 1991; 

Zaltman et al., 1973). Innovation radicalness answers the question “how new?” (Johannessen et 

al., 2001). Although many researchers agree on newness as an indicator of radicalness, 

measuring newness has been a problematic issue (Johannessen et al., 2001). Researchers have 

used both objective and perceptual measures of innovation. Some of the objective measures used 

include R&D expenditures (Miller, 1987), number of scientists and engineers, and number of 

patents of an organization. Such operationalizations in various studies often had limited face 

validity and tended to foster a narrow view of innovation (Johannessen et al., 2001).  

Other researchers have used notions of perceptions of newness  as a measure of 

innovation radicalness (Zaltman et al., 1973; McGrath et al., 1996). I developed a perceptual 

measure of innovation adopting the definition of radicalness as a degree of newness (Hage, 

1980). Radicalness was measured on a five-point Likert scale (1=strongly disagree to 5=strongly 

agree). The average of the scores on the eight items (Appendix A, items 37-44) were calculated. 

The higher the score, the more radical the innovation is. 

Innovation frequency. Innovation frequency and speed are related but separate constructs. 

The difference between the two constructs has not been clearly differentiated and emphasized in 

innovation research. Innovation speed represents the speediness of the innovation delivery 

process within the organizations. Innovation frequency, on the other hand, represents how often 

organizations deliver new products to the market or how often they implement new processes 

within the organization.  
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Four items were created to measure innovation frequency (See Appendix A, items 45-

48). Before asking questions, process innovation was defined as an innovation involving 

performing a work activity in a new way. Respondents were asked how frequently their 

organization introduced new products to the market compared to other organizations in their 

industry, how frequently changes were made in their processes compared to other organizations 

in their industry, and whether introducing new products and processes frequently were priorities 

for the organization. Respondents indicated the extent to which they agreed or disagreed with 

four statements concerning the innovation frequency in the organization on a five-point Likert 

scale (1=strongly disagree to 5=strongly agree). The average of the scores on the four items was 

calculated. Higher scores indicate higher innovation frequency.  

Reliability and Validity 

To the degree possible, existing measures were used in this study to measure constructs. 

When necessary, measures were developed based on the theory behind the construct. To ensure 

face validity, a panel of experts consisting of professionals involved in the innovation process 

were consulted and asked to review the questions. Face validity is concerned with how a measure 

or procedure appears, whether it seems like a reasonable way to gain the information the 

researchers are attempting to obtain, and whether it seems as though it will work reliably.  

To ensure construct validity, professors in the field were asked to review the questions 

instead of professionals in the field because construct validity depends on established theories for 

support. Construct validity seeks agreement between a theoretical concept and a specific 

measuring device or procedure. Construct validity can be broken down into two sub-categories: 

convergent validity and discriminate validity. Convergent validity is important to make sure that 

related constructs correlate with each other in the expected manner and discriminate validity 
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ensures that separate constructs are not correlated. After administering the pilot questionnaire, 

factor analysis was conducted to ensure convergent and discriminate validities and scales were 

revised whenever necessary. 

Results of the Pilot Study 

The descriptive statistics including means and standard deviations, internal reliability 

coefficients (Cronbach’s alpha), and a correlation table for the pilot data is presented in Table 2. 

Because the number of responses was too small to ensure stable factor analysis results, multiple 

methods were used to asses the reliability of the scales. These methods included reliability 

analysis, comments provided by the respondents, and visual inspection of the data in addition to 

factor analysis. Only the innovation type and innovation frequency scales were modified based 

on the results. The older versions of the scales are presented in Appendix A whereas the latest 

version of the questionnaire is presented in Appendix C. Appendix B shows the questions that 

have been changed or modified after analyzing the results of the pilot study. 

Results of the factor analysis revealed three factors for innovation type whereas I was 

expecting two factors, one for product innovation, and one for process innovation. Further 

analysis revealed that process innovation had two components to it. In addition, result of the 

reliability analysis, especially for product innovation, was low (alpha= 0.4). Therefore, the 

innovation type scales were replaced by other scales in the actual study. A product innovation 

scale was adapted from Covin and Slevin (1989) and Zahra and Covin (1993) (Appendix B, 

items 18-21). The scale also has been used by Li and Atuahene-Gima (2001) and the alpha has 

been reported as .83. For process innovation, the scale was adopted from Christmann (2000). 

Christmann’s (2000) study reported the scale to have an alpha of 0.86 (Appendix B, items 14-

17).  



 66

Results also revealed a problem with the innovation frequency measure. Both the factor 

analysis and the reliability analysis results suggested a problem with the second question of the 

scale (See Appendix A, item 46). The innovation frequency scale was revised to remove any 

misinterpretation and to make the questions clearer and easier to understand in the actual study 

based on Dillman’s (2000) suggestions about question writing.  
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Table 2 
Descriptive Statistics for the Pilot Study 
 

 Mean Std.dev. Reliability 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
(1)Tech.1 4.13 1.32  1.00                
(2)Tech.2 1.60 1.61  -.17 1.00               
(3)Educ. 2.04 1.26  -.03 -.17 1.00              
(4)Age 34.15 8.39  -.01 .01 .81** 1.00             
(5)Gender 1.57 .59  -.04 .070 .52* .44 1.00            
(6)Size 7716.30 15709.30  .43 .23 .21 .17 .33 1.00           
(7)Dept. 2.43 1.50  -.10 -.21 -.15 .09 -.29 -.39 1.00          
(8)Tech.3 51.59 38.39  -.45 .26 .51* .49 .29 .06 .00 1.00         
(9)Product 4.39 .60 .41 -.07 -.24 -.08 .03 .04 .08 .12 .17 1.00        
(10)Process 3.17 .79 .68 -.19 .42 -.04 .28 -.25 .11 .48* .31 .03 1.00       
(11)Freq. 3.41 .69 .62 .24 -.37 .33 .39 .21 -.06 .37 -.14 .15 .29 1.00      
(12)Generation 3.90 .49 .52 .09 -.43* .26 .25 -.04 -.14 .57** .15 .36 .31 .46* 1.00     
(13)LowCost 2.03 .66 .64 .09 -.19 -.11 -.16 .19 .10 -.03 -.32 .14 -.32 .13 -.39 1.00    
(14)Different. 2.06 .84 .87 -.31 -.04 -.19 -.23 -.10 -.14 -.13 .02 -.50* .03 -.02 -.29 .02 1.00   
(15)Mkt_Ori 3.60 .88 .81 -.04 .02 .30 .32 .09 .19 .04 .42 .30 .16 -.02 .46* -.43* -.42 1.00  
(16)Radical 3.02 .65 .84 -.17 .16 .03 .27 -.06 .09 .57** .27 .37 .83** .46* .50* -.19 -.17 .34 1.00

*  Correlation is significant at the 0.05 level (2-tailed). **  Correlation is significant at the 0.01 level (2-tailed)
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Study 

Power Analysis 

A sample size that is too large is a waste of resources. However, a sample that is too 

small is also a wasted effort because it may not be large enough to detect significant effects 

(differences) (Kerlinger & Lee, 2000). Many studies suggest a ratio of fifteen to twenty 

observations as desirable for each independent variable. Although this ratio may be difficult to 

maintain in practice, the researcher must note that the results become unstable as the sample size 

decreases relative to the number of independent variables. A general rule is that the ratio should 

never fall below 5 to 1, meaning that there should be five observations for each independent 

variable (Hair, Anderson, Tatham & Black, 1998).  

The independent variables in this study include innovation generation, market orientation, 

low cost strategy, differentiation strategy, the interaction between innovation generation and low 

cost strategy, interaction between innovation generation and differentiation strategy, the 

interaction between innovation generation and market orientation. Although eleven questions 

were included as control variables in the questionnaire, correlation matrix and the results of the 

regression analyses provided support for the effect of only five control variables which include 

organization age, size, percent of sales revenue spent on research and development activities, the 

sample and whether the company is public or private. Therefore, there are 12 independent 

variables including the control variables in this study. Based on the literature, the sample size 

should be around 180 (12*15) and not less than 60 (12*5).  
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Sample and Procedure 

Data for this study were collected in two mailings. The concern in this study was with the 

innovative activities of the organization and, therefore, for both mailings, the target population 

was selected from industries where innovation is believed to be common. In both mailings 20% 

response rate was assumed as suggested by literature and at least 7.5% response rate was 

expected (see Dillman, 2000). In the first mailing, companies were selected based on NAICS 

(North American Industry Classification System). There were a total of 1900 companies in the 

semiconductor (334413), audio video equipment manufacturing (NAICS 334310) and computer 

hardware manufacturing (NAICS 334111, 334112, 334113, 334119) industries with more than 

10 employees. One person from each of the 1900 companies was contacted and the person 

contacted was either a high level technical manager, such as a Chief Executive Engineering 

Officer, VP Research & Development, VP Engineering, or the CEO of the company.  

The primary procedure for collecting data for this study was a mail survey. For the first 

mailing, a mail questionnaire (See Appendix C) including a cover letter (See Appendix D) was 

mailed out to 1900 respondents in April, 2004. The cover letter explained the purpose of the 

study, assuring confidentiality and asking for participation. In this letter, a link to the survey was 

included to offer an option for those who might prefer to fill out an online version of the survey. 

The mail survey was a four page survey and both the online version and the mail version of the 

surveys were expected to take approximately twenty minutes to complete. The mail 

questionnaire sent to respondents in both mailings included the same questions; however, the 

first mailing included additional questions on other topics that were not a part of this study.  

105 of the surveys came as undeliverable within two weeks. Two weeks after the initial 

contact, a thank you/reminder post card (See Appendix E) was mailed out to the valid 1795 
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addresses. At the end of the eight week waiting period, as suggested by Dillman (2000), only 54 

responses were received constituting a 3% response rate. Because the first mailing did not 

generate enough responses to maintain an acceptable power for the data analysis, the study was 

repeated targeting a different sample. 

In the second mailing, one person from each of 2000 Texas companies in the Industrial 

and Commercial Machinery industry was contacted. These companies were identified using the 

Reference USA database. There are 3007 companies with five or more employees and 2000 of 

them were randomly selected to participate in the study. Companies with less then five 

employees were excluded because their size is too small to have an explicit organizational 

strategy. The study was limited to companies in the state where the sponsoring university resided 

based on Dillman’s (2000) suggestion that people are more likely to participate in a study 

sponsored by a school with whom they feel affiliated. The study is sponsored by a Texas 

university and I expected that employees of companies in Texas would be familiar or affiliated 

with the university and that they would be more likely to participate in the study.  

When selecting the industry for both mailings, one of the criteria was to select an industry 

where innovation is believed to be common. However, in the second mailing industries which 

were not as dynamic as the industries in the first mailing was selected because existing research 

suggests that under the present stressful and competitive working life, people have less time and 

energy to spend on completing questionnaires (Baruch, 1999). There is a greater change for this 

to be a problem in dynamic business environments. Therefore, second group of industries were 

selected from manufacturing industries rather than industries involved in R&D with the 

assumption that the former is more dynamic than the latter. 

Companies were selected based on the industry and Standard Industrial Classification 



 71

(SIC) System. The Industrial and Commercial Machinery industry that the 2000 companies came 

from included Engines And Turbines (SIC 3511, 3519), Farm And Garden Machinery And 

Equipment (SIC 3523, 3524), Construction, Mining, And Materials Handling (SIC 3531, 3532, 

3533, 3534, 3535, 3536, 3537), Metalworking Machinery And Equipment (SIC 3541, 3542, 

3543, 3544, 3545, 3546, 3547, 3548, 3549), Special Industry Machinery, Except Metalworking 

(SIC 3552, 3553, 3554, 3555, 3556, 3559), General Industrial Machinery And Equipment (SIC 

3561, 3562, 3563, 3564, 3565, 3566, 3567, 3568, 3569), Refrigeration And Service Industry 

Machinery (SIC 3581, 3582, 3585, 3586, 3589), Miscellaneous Industrial And Commercial 

Machinery (SIC 3592, 3593, 3594, 3596, 3599).  

A mail questionnaire (See Appendix C) including a cover letter (See Appendix F) was 

mailed out to the 2000 respondents in November 2004. Respondents were either the high level 

executives such as CEOs, or presidents, or they were the owners of the companies. Respondents 

received a cover letter together with the survey explaining the purpose of the study, assuring 

confidentiality and asking for participation. In this letter, a link to the online survey was included 

to offer another option for those who might prefer to fill out an online version of the survey. The 

mail survey was a two-page survey and both the online version and the mail version of the 

survey were expected to take approximately ten minutes to complete. 

One hundred twenty responses were received within the first month and 110 surveys 

came back undeliverable and, therefore, a 6.5% response rate was achieved. The sum of the two 

mailings provided enough power (N=174) to run the analysis to test the hypotheses. The overall 

response rate for the study was 4.7%. In all analyses, the two samples were controlled for in 

order to maintain reliable results. The next section examines the scales and the data analysis 

techniques used in this study. 
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Measures 

All the scales in the actual study were the same as the ones in the pilot study except the 

innovation type and frequency scales. The changes made to these two scales were discussed in 

the previous sections and the new version of the survey is presented in Appendix C. The major 

change made to the actual survey compared to the pilot survey was the addition of the control 

variables to ensure internal validity. Internal validity refers to the extent to which results of a 

study are unambiguous and cannot be explained by rival hypotheses (Cook & Campbell, 1979). 

To ensure internal validity, a study must be designed in such a way that rival hypotheses are 

ruled out and spurious covariance among study variables are minimized or removed. 

Demographic characteristics are common sources of extraneous variance and therefore, the 

effects of these variables must be controlled to enhance internal validity (Kerlinger & Lee, 

2000).  

Review of literature pertaining to organizational innovation suggests that several 

demographic characteristics might have an impact on the relationship between strategy and 

innovation. Most studies of innovation control for industry (Brown & Eisenhardt, 1995; Chatman 

& Jehn, 1994; Dosi, 1988), organizational size (Abey, 1983; Aiken & Hage, 1971), the age of the 

organization (Koberg et al., 1996; McGahan & Silverman, 2001), and technocratization (Aiken 

& Hage, 1971; Ford, 1996; Glynn, 1996; Hlavacek & Thompson, 1973; Kimberly & Evanisko, 

1981; Pierce & Delbecq, 1977). Therefore, organizational size (See Appendix B, item 6), 

organizational age (See Appendix B, item 1), technocratization (See Appendix B, items 3, 7, and 

9), and industry (See Appendix B, item 10) were controlled for. In addition, employee’s tenure 

(See Appendix B, item 2), age (See Appendix B, item 4), gender (See Appendix B, item 5), and 

whether the company is public or private (See Appendix B, item 8) were controlled for.  
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Data Analysis Techniques 

The primary statistical techniques used to analyze data in this study included descriptive 

statistics, correlations, factor analysis,  and multivariate hierarchical regression. Descriptive 

statistics include the means and standard deviations for all measures. The correlation matrix 

provides bivariate correlations (Pearson product moment correlations) between all control, 

independent, and dependent variables in the study. A secondary statistical technique will also be 

used to analyze the data which is the General Linear Model (GLM). 

While bivariate correlations may provide some evidence for main effects, they are 

misleading when independent variables are correlated (Agarwal et al., 2002, Greve, 2003). 

Multiple regression analysis takes this intercorrelation into account by partialing out variance 

shared with other independent variables. Partial regression coefficients indicate the unique 

variance in the dependent variable accounted for by a particular independent variable. 

Unfortunately, partial regression coefficients generated in multiple regression analysis are highly 

unstable and misleading for independent variables that are multicollinear or strongly correlated 

(Cohen & Cohen, 1983).  

Cohen and Cohen (1983) recommend hierarchical regression as a means to address 

multicollinearity. Using this approach, the researcher enters sets of variables into regression 

analyses sequentially based on a predetermined order derived from theory and empirical 

research. This approach allows for the partitioning of variance accounted for in the dependent 

variable (R2) into components attributed to different sets of independent variables and 

interactions among these variables. Hierarchical regression was chosen as an analytical tool in 

this study because it provides a systematic framework for identifying the unique variance 

accounted for by intercorrelated independent variables, and it is well suited for testing 
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moderating effects.  

The composition and order of entry for all regression analyses is shown in Table 3 

through Table 6. As in most behavioral studies, demographic variables are entered first. 

Innovation generation variables are entered second. Following that, for the hierarchical 

regression the strategic factors (moderators) are entered next, and interaction of the independent 

variable and the moderator is entered last. Separate hierarchical regression analyses were 

performed for each dependent variable. The regression analysis in this study was conducted 

using the SPSS 11.0 (2001) statistical software package. 

Chapter Summary 

This study outlines the research design and methodology used in assessing the study 

hypotheses developed in Chapter 2. Sample of respondents came from organizations whose 

objective is to promote innovations. One high level executive involved in innovation was 

contacted in each organization and they were asked to complete a mail questionnaire. Measures 

used in the questionnaire were carefully selected and created based on theory. This chapter 

closed with a discussion of data analysis techniques used in the study. Hierarchical regression 

was chosen as the primary analytical tool because it is well suited for testing moderating effects. 

However, the General Linear Model will also be applied as a secondary data analysis technique.  
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Table 3 
Regression: Order of Entry and Block Composition for the Relationship between Innovation 
Generation and Innovation Outcome 
 
Hypothesis 

tested 
Dependent 

variable 
Block Variables Effect 

H1a Product 
innovation 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

  (2) First stage Innovation generation Main 
H1b Process 

innovation 
(1) Control variables % sales spent on R&D 

Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

  (2) First stage Innovation generation Main 
H1c Innovation 

radicalness 
(1) Control variables % sales spent on R&D 

Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

  (2) First stage Innovation generation Main 
H1d Innovation 

frequency 
(1) Control variables % sales spent on R&D 

Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

  (2) First stage Innovation generation Main 
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Table 4 
Regression: Order of Entry and Block Composition for the Moderating Effect of Low Cost 
Strategy 
 
Hypothesis 

tested 
Dependent 

variable 
Block Variables Effect 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Generic strategy (low 

cost) 
Main 

H2a Innovation 
type 
(process) 

(4) Interactions Innovation generation X 
low cost 

Interaction 
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Table 5 
Regression: Order of Entry and Block Composition for the Moderating Effect of Differentiation 
Strategy 
 
Hypothesis 

tested 
Dependent 

variable 
Block Variables Effect 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Generic strategy 

(differentiation) 
Main 

H2b Innovation 
type 
(Product)  

(4) Interactions Innovation generation X 
differentiation 
 

Interaction 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Generic strategy 

(differentiation) 
Main 

H3 Innovation 
radicalness  

(4) Interactions Innovation generation X 
differentiation 

Interaction 

 
 
 
 
 
 
 

(table continues) 
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Table 5 (continued). 
 
Hypothesis 

tested 
Dependent 

variable 
Block Variables Effect 

(1) Control Variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Generic strategy 

(differentiation) 
Main 

H4 Innovation 
Frequency  

(4) Interactions Innovation generation X 
differentiation 

Interaction 
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Table 6 
Regression: Order of Entry and Block Composition for the Moderating Effect of Market 
Orientation 
 
Hypothesis 

tested 
Dependent 

variable 
Block Variables Effect 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Market orientations 

 
Main 

H5a Innovation 
type 
(process)  

(4) Interactions Innovation generation X 
market orientation 

Interaction 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Market orientations 

 
Main 

H5b Innovation 
type 
(product) 

(4) Interactions Innovation generation X 
market orientation 

Interaction 

 
 
 
 
 
 
 
 
 

(table continues) 
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Table 6 (continued). 
 
Hypothesis 

tested 
Dependent 

variable 
Block Variables Effect 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Market orientation Main 

H6 Innovation 
frequency 

(4) Interactions Innovation generation X 
market orientation 

Interaction 

(1) Control variables % sales spent on R&D 
Mailing_1_2 
Organization’s age 
Organization’s size 
Public/private 

Main 

(2) First stage Innovation generation Main 
(3) Strategic factors Market orientation 

 
Main 

H7 Innovation 
radicalness  

(4) Interactions Innovation generation X 
market orientation 

Interaction 
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CHAPTER IV  

ANALYSIS OF RESULTS 

This chapter contains results of analyses used to test hypotheses proposed in earlier 

chapters. First, data is examined against the assumptions of the analyses that will be used in this 

study. Then demographic data is presented for the sample and is followed by information 

pertaining to the respondents’ characteristics and internal reliabilities of the scales. The next 

section details the hierarchical regression analysis used to test hypotheses in this study, and a 

post hoc analysis that was conducted for further understanding of relationships examined. An 

alpha level of .05 was used for all statistical tests. 

Data Screening 

Before analyzing any data, the data were first screened for problems that might affect 

later analyses and no problems were detected . Less than 2 percent of the observations had 

missing data, so no modifications were made. Because the primary method for testing the 

hypotheses in this study was hierarchical regression, the data were checked against the 

assumptions of that test. The data were inspected using histograms and scatter plots to test for 

normal distribution. Visual inspection suggested that the data conformed to the normal 

distribution curve. As an additional check, numeric tests for kurtosis and skewness were 

conducted. The skewness measures ranged from -.87 to .42 and the kurtosis measures ranged 

from -.97 to .79 and were within limits. If kurtosis and skewness indices are not more than 1.0 

unit away from 0 absolute value, normality is generally considered to exist (Huck & Cormier, 

1996). The variance Inflation factor (VIF) was computed to identify whether multicollinearity 

was a problem in this study. The VIF values ranged from 1.03 to 1.55, well within the VIF limit 

of 10, and the conclusion was drawn that multicollinearity was not a major problem (Hair et al., 



 82

1995).  

The next step in this analysis dealt with assessing the remaining regression assumptions. 

Examination of the residuals provided support for the remaining regression assumptions. Scatter 

plots for residuals plotted against predicted values showed residuals randomly distributed in a 

band about a horizontal line through zero, confirming that assumptions of linearity and 

homogeneity are met. In addition, scatterplots confirmed the assumption of equality of variance 

was met since the spread of residuals did not increase or decrease with values of the independent 

variables or with predicted values. Overall, then, the data conformed to the assumptions of the 

statistical tests and the investigation now turns toward understanding the data. 

Organizational and Demographic Characteristics 

The demographic and organizational characteristics of the sample measured using 

categorical measures are presented in Table 7 and the means and standard deviations for the 

continuous organizational and demographic variables are presented in Table 8. The sample 

consists of 174 companies, 54 responses from the first mailing (Sample 1) and 120 responses 

from the second mailing (Sample 2). Data collected on organizational characteristics includes 

organizational age, size, industry, whether the organization is public or private, percent of total 

sales spent on research and development, and percent of engineers and scientists employed by 

the organization. Demographic data collected includes education level, tenure, age, and gender.  
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Table 7 
Organizational and Demographic Characteristics for the Categorical Control Variables by 
Sample (N=174) 
 
 Percent 

sample 1 
Percent 

sample 2 
Percent both 

samples 
Demographic characteristics 
Education  
High school diploma (1) 
Vocational/technical certificate (2) 
Associate degree (3) 
Bachelor’s degree (4) 
Master’s degree (5) 
Doctorate (6) 

 
0 
0 
0 

43.1 
41.2 
15.7 

 
20.8 
6.7 
5.0 
40.8 
22.5 
4.2 

 
14.5 
4.6 
3.5 
41 

27.7 
8.1 

Gender  
Male 
Female 

 
92.2 
3.9 

 
82.4 
17.6 

 
84.4 
13.3 

Company characteristics 
Organizational status  
Public 
Private 

 
30.8 
67.3 

 
17.6 
82.4 

 
21.4 
77.5 

Industry  
Engines and turbines 
Farm and garden machinery and equipment 
Construction, mining, and materials handling 
Metalworking machinery and equipment 
Refrigeration and service industry machinery 
Computer manufacturing 
Semi conductor 
Audio video equipment manufacturing 
Other   

 
0 
0 
0 
0 
0 

57.1 
87.8 
12.2 

0 

 
6 

9.4 
13.7 
23.9 
2.6 
0 
0 
0 

44.4 

 
4.2 
6.6 
9.6 
17.4 
1.8 
16.8 

9 
3.6 
31.1 
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Table 8 
Descriptive Statistics 

 
 Sample 1 

Valid N=54 
Sample 2 

Valid N=120 
Both samples 
Valid N=174 

  Mean Std. 
deviation 

Mean Std. 
deviation 

Mean Std. 
deviation 

Control Variables (Company) 
Company age 24.87 18.95 39.15 33.49 34.86 30.53 
Company size* 8556.56 42813.38 4359.89 36704.89 5594.21 38519.99 
% Sales spent 
on R&D 

19.71 23.21 7.04 11.76 10.65 16.81 

% Engineers 39.94 28.30 9.14 16.68 18.10 24.96 
Control Variables (Individual) 
Individual 
Tenure** 

9.69 7.12 17.69 12.57 15.31 11.79 

Individual age 49.51 12.18 52.20 10.98 51.42 11.37 
Variables 
Process 
innovation 

3.09 1.01 3.11 .97 3.11 .98 

Product 
innovation 

3.42 .94 2.79 1.21 2.98 1.17 

Innovation 
radicalness 

2.65 .96 2.55 .91 2.58 .93 

Innovation 
frequency 

3.01 .94 2.57 1.11 2.71 1.08 

Innovation 
generation 

3.63 .92 3.16 1.07 3.31 1.05 

Low cost 3.79 .80 3.78 .84 3.79 .83 
Differentiation 3.94 .67 3.66 .95 3.75 .88 
Market 
orientation 

3.33 .91 2.94 .99 3.06 .98 

* Number of employees. ** Years with the organization 
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Descriptive Statistics  

The means, standard deviations, and internal reliabilities (coefficient alphas) for the 

variables are presented in Table 9. Sample 1 refers to the data collected with the first mailing and 

Sample 2 refers to data collected with the second mailing. The last column presents data 

collected in both mailings. A separate analysis of variance was performed to determine any 

differences between the two samples. Results revealed that there were significant differences in 

terms of company age, individual tenure and education level, percent of sales spent on R&D, 

whether the company is public or private, percent of employees who are engineers, 

differentiation strategy, market orientation strategy, innovation generation, product innovation 

and innovation frequency. Therefore, the sample (mailing) was controlled for in all analyses. For 

the two samples together, mean scores for process innovation, product innovation, and market 

orientation strategy were around the midpoint on each of the five point scales. Mean scores were 

above the midpoint on the innovation generation, low cost strategy, and differentiation strategy 

scales.  Mean scores were below the midpoint on the innovation radicalness and innovation 

frequency scales. 

The reliabilities for the scales ranged from .77 to .90. Overall only two items were 

dropped from two different scales. Results of the reliability analysis for the innovation 

generation scale showed that internal reliability would increase from .82 to .89 if the negatively 

worded second item was dropped from the scale (See Appendix A, item 12). Similarly, results of 

the reliability analysis for the differentiation strategy suggested that internal reliability would 

increase from .74 to .77 if the 4th item was dropped from the scale (See Appendix A, item 22). 

Factor analysis was conducted for the differentiation scale to determine loading of the items and 

the results showed that item 4 loaded onto another factor. Therefore, the fourth item was dropped 
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from the scale. In sum, the second item from the innovation generation scale and the fourth item 

from the differentiation strategy scale were dropped before running the analysis to test the 

hypotheses.   

Intercorrelations among the variables in this study were in line with expectations and they 

are presented in Table 9. Innovation generation was significantly correlated with all dimensions 

of innovation outcome including product innovation (r=.76, p <.001), process innovation (r=.58, 

p <.001), innovation radicalness (r=.60, p <.001) and innovation frequency (r=.98, p <.001). 

Innovation generation also was significantly correlated with two of the moderator variables 

including differentiation (r=.50, p <.01) and market orientation (r=.52, p <.001) strategies, and it 

was not significantly correlated with low cost strategy which is the third moderator variable (r= -

.02). 

In terms of the control variables, only company age, education level of employees, size of 

the company, percent of sales spent on R&D, whether the company was public or private, 

percent of employees who were engineers, and sample were significantly correlated with the 

dependent variables, innovation outcome (p <.05). This means that they can be sources of 

variance in the dependent variable and, therefore, they should be controlled for when testing the 

hypotheses in order to rule out spurious relationships.  

Simple correlations reveal possible relationships; however, they do not take the 

association between multiple variables into account. Accordingly, attention was next turned to 

hierarchical regression, which takes intercorrelations into account by partialing out variance 

shared with other independent variables while also addressing the multicollinearity issue. The 

next section examines the results obtained using hierarchical regression analyses. 
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Table 9 
Correlations Matrix for the Study (N=174) 
 

 
 
 
 
 
 

(table continues) 

Variables Reliability
(Alpha) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

(1)Comp_Age  1                  
(2)Tenure  .26*** 1                 
(3)Educ.  .13 -.23** 1                
(4)Age  -.03 .50*** -.10 1               
(5)Gender  .10 -.05 .10 .03 1              
(6)Size  .38*** .05 .04 -.09 .04 1             
(7)% Sales on 
R&D 

 -.17* -.18* .20* -.10 .02 -.03 1            

(8)Pub./Priv.  -.22** .17* -.23** .19* -.08 -.26*** -.08 1           
(9)% Engineer  -.09 -.21** .43*** -.18* .07 .07 .52*** -.23** 1          
(10)Ind_1_2  .22** .31*** -.38*** .11 -.07 -.05 -.34*** .18* -.56*** 1         
(11)Process .80 .19* .01 .13 -.111 -.09 .20** .23** -.19* .20*** .02 1        
(12)Product .90 .17* -.08 .27*** -.05 -.02 .21** .40*** -.20** .42** -.25*** .58*** 1       
(13)Radical .90 .13 -.07 .11 -.10 -.13 .18* .23** -.28*** .22*** -.05 .60*** .58*** 1      
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Table 9 (continued). 
  

 

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed). *** Correlation is 
significant at the .001 level (2-tailed). 
 

Variables Reliability1 
(Alpha) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

(14)Freq. .87 .19* -.02 .26*** .05 .07 .18* .33*** -.21** .32*** -.19* .62*** .74*** .63*** 1     
(15)Generation .89 .16* -.03 .25** .05 .08 .17* .34*** -.20** .33*** -.20** .58*** .76*** .60*** .98*** 1    
(16)LowCost .81 -.07 -.02 -.09 -.01 -.07 -.02 -.05 -.11 -.07 -.00 .18* .01 .20** .03 -.02 1   
(17)Different. .77 .14 -.16* .24** -.01 .04 .08 .30*** -.16* .29*** -.15 .36*** .57*** .52*** .51*** .50** .01 1  
(18)Mkt_Orien. .80 .22** -.09 .28*** -.07 -.02 .26*** .30*** -.32*** .38*** -.18* .47*** .59*** .54*** .53*** .52*** .16* .47*** 1
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Hierarchical Regression Models  

Several hierarchical regression models were developed to test the hypothesized 

relationships. With hierarchical regression, it is possible to enter one predictor at a time to see 

how each contributes to explaining the variance. Therefore, it becomes possible to separate the 

variance explained by the moderating variable (Cohen & Cohen, 1983). The direct relationships 

between innovation generation and the four different dimensions of innovation outcome 

including innovation type (i.e., product and process), radicalness and frequency were examined 

using hierarchical regression where control variables were entered first and innovation 

generation was entered next. To examine the moderating effect of strategy on the relationship 

between innovation generation and the four different dimensions of innovation outcome, control 

variables were entered first, innovation generation second, strategy variable third, and interaction 

last. The order of entry of variables into the regression models is presented in Tables 3-6.  

Eleven control variables were included in the survey which could potentially explain 

variance in innovation outcome according to the literature. However, a review of the correlation 

matrix and regressing all eleven control variables against each of the dependent variables 

revealed that only five controls had a significant effect on the dependent variables consistent 

throughout the analyses. The five control variables included in the analysis were mailing (sample 

1 or 2), company age, company size, company status (public/private) and percent of sales spent 

on R&D.  

Main Effects 

Hypothesis 1 proposed a relationship between innovation generation and each of the four 

dimensions of innovation outcome. For the first hypothesis (H1), four separate hierarchical 

regression models were developed and analyzed to test the relationship between innovation 
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generation and product innovation, process innovation, innovation frequency and innovation 

radicalness. The hypotheses are: 

Hypothesis 1: There is a direct positive relationship between innovation generation and 
innovation outcome. 

 
H1a: There is a positive relationship between innovation generation (stage 1) and product 
innovation (dimension of stage 2). 
 
H1b: There is a positive relationship between innovation generation (stage 1) and process 
innovation (dimension of stage 2). 
 
H1c: There is a positive relationship between innovation generation (stage 1) and 
innovation radicalness (dimension of stage 2). 
 
H1d: There is a positive relationship between innovation generation (stage 1) and 
innovation frequency (dimension of stage 2). 

 
As predicted, there was a direct, positive and significant relationship between the first 

stage (innovation generation) and the second stage (innovation outcome) of the innovation 

process. More specifically, there were significant relationships between innovation generation 

and four dimensions of innovation outcome including product innovation, process innovation, 

innovation radicalness, and innovation frequency. Results are presented in Table 10. 
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Table 10 
Results of Regression Analysis to Test the Relationship between Innovation Generation and Innovation Outcome (Hypothesis 1a-1d) 
(N= 171) 
 

 Product innovation Process innovation Innovation radicalness Innovation frequency 
Variable Model 1 Model2 Model 1 Model2 Model 1 Model2 Model 1 Model2 

Constant 3.12*** 
(.51) 

1.04* 
(.48) 

2.58*** 
(.44) 

1.08* 
(.45) 

2.87*** 
(.44) 

1.34** 
(.43) 

3.09*** 
(.49) 

.66 
(.41) 

Mailing -.26 
(.21) 

-.15 
(.17) 

.36* 
(.18) 

.43** 
(.16) 

.23 
(.18) 

.32* 
(.15) 

-.26 
(.20) 

-.13 
(.15) 

Company Age .01* 
(.00) 

.01** 
(.00) 

.00 
(.00) 

.01 
(.00) 

.00 
(.00) 

.00 
(.00) 

.01* 
(.00) 

.01*** 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.16 
(.207) 

-.17 
(.17) 

-.25 
(.18) 

-.25 
(.16) 

-.54** 
(.18) 

-.55*** 
(.16) 

-.24 
(.20) 

-.25 
(.14) 

% of sales spent on 
R&D 

.03*** 
(.01) 

.01** 
(.01) 

.02*** 
(.01) 

.01* 
(.00) 

.02*** 
(.01) 

.01 
(.00) 

.02*** 
(.01) 

.01 
(.00) 

Innovation Generation  .62*** 
(.07) 

 .44*** 
(.07) 

 .45*** 
(.06) 

 .72*** 
(.06) 

         
 
 

(table continues) 
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Table 10 (continued). 
 
 

 Product innovation Process innovation Innovation radicalness Innovation frequency 
Variable Model 1 Model2 Model 1 Model2 Model 1 Model2 Model 1 Model2 

Overall F 9.29*** 24.42*** 5.56*** 13.42*** 5.31*** 14.67*** 6.80*** 34.52*** 
R2 .25 .51 .16 .36 .16 .38 .19 .59 
Adjusted R2 .22 .49 .13 .33 .13 .36 .16 .57 
Change in R2   .26  .20  .23  .40 
F Change   75.72***  44.40***  51.92***  140.23*** 
Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 
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Interaction Effects 

Hierarchical regression models were developed to test the remaining hypotheses about 

the moderating effect of strategy on the relationship between the first and the second stage of the 

innovation process. The composition and order of entry of the variables are shown in Tables 4-6 

in Chapter 3. As in most behavioral studies, control variables were entered first, the independent 

variable (innovation generation) was entered second, the moderator (strategy variable) was 

entered next, and the interaction of the independent variable and the moderator was entered last. 

Separate hierarchical regression analyses were performed for each moderator and each 

dependent variable. The decision about whether the moderator effect was significant or not was 

based on the change in R2 as suggested by Hair et al. (1998). In the following paragraphs, the 

results of the hierarchical analyses will be examined. This section is grouped based on the 

strategy which moderates the relationship between innovation generation and innovation 

outcome.  

Generic Strategy: Low Cost 

H2: Generic strategy moderates the relationship between innovation generation (stage 1) and 
innovation type (dimension of stage 2). 

 
H2a: There is a positive relationship between innovation generation and process 
innovation when organizations adopt a low cost strategy. 

 
Hypothesis 2a proposed that low cost strategy moderated the relationship between 

innovation generation and process innovation; however, the regression analysis did not provide 

support for this moderation affect (See Table 11). The beta coefficient for the interaction effect 

was positive as predicted; however, the change in R2 was not significant at the p < .05 level. 

Therefore H2a was not supported.  
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Table 11 
Results of Hierarchical Regression Analysis for the Moderating Affect of Low Cost Strategy on 
the Relationship between Innovation Generation and Process Innovation (Hypothesis Ha) (N= 
145) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 2.58*** 

(.44) 
1.08* 
(.45) 

.27 
(.55) 

.38 
(1.09) 

Mailing .36* 
(.18) 

.43** 
(.16) 

.43** 
(.16) 

.43** 
(.16) 

Company Age .00 
(.00) 

.01 
(.00) 

.01* 
(.00) 

.01* 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.25 
(.180) 

-.25 
(.16) 

-.20 
(.16) 

-.20 
(.16) 

% of sales spent on R&D .02*** 
(.01) 

.01* 
(.00) 

.01* 
(.00) 

.01* 
(.00) 

Innovation Generation  .44*** 
(.07) 

.43*** 
(.07) 

.40 
(.28) 

Low Cost   .19** 
(.08) 

.16 
(.26) 

Generation X Low Cost    .01 
(.07) 

     
Overall F 5.56*** 13.42*** 12.85*** 11.16*** 
R2 .16 .36 .39 .39 
Adjusted R2 .13 .33 .36 .35 
Change in R2  .20 .03 .00 
F Change   44.40*** 6.41* .02 

Shown are unstandardized betas. Standard errors are in parentheses.  
* p < .05. ** p < .01. ***p < .001 
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Generic Strategy: Differentiation 

H2: Generic strategy moderates the relationship between innovation generation (stage 1) and 
innovation type (dimension of stage 2). 

 
H2b: There is a positive relationship between innovation generation and product 
innovation when organizations adopt a differentiation strategy. 

 
The results of the hierarchical regression analyses presented in Table 12 did not provide support 

for the moderating effect of differentiation strategy on the relationship between innovation 

generation and product innovation. The beta coefficient for the interaction effect was positive as 

predicted; however, the change in R2 was not significant at the p < .05 level. Therefore, H2b was 

not supported. 

H3: Generic strategy moderates the relationship between innovation generation (stage 1) and 
radicalness of the innovation (a dimension of stage 2); that is, there is a positive relationship 
between innovation generation and innovation radicalness when organizations adopt a 
differentiation strategy. 

 
Hypothesis 3 proposed that differentiation strategy moderated the relationship between 

innovation generation and innovation radicalness. Although the beta coefficient was positive for 

the moderating effect of differentiation strategy as predicted, the change in R2 was not significant 

at the p < .05 level (See Table 13). Therefore, H3 was not supported. 
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Table 12 
Results of Hierarchical Regression Analysis for the Moderating affect of the Differentiation 
Strategy on the relationship between innovation generation and Product Innovation (Hypothesis 
2b) (N= 143) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 3.12*** 

(.51) 
1.04* 
(.48) 

.12 
(.51) 

.94 
(.86) 

Mailing -.26 
(.21) 

-.15 
(.17) 

-.12 
(.16) 

-.13 
(.16) 

Company Age .01* 
(.00) 

.01** 
(.00) 

.01* 
(.00) 

.01 
(00) 

Company Size .00 
(00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.16 
(.21) 

-.17 
(.17) 

-.10 
(.16) 

-.11 
(.16) 

% of sales spent on R&D .03*** 
(.01) 

.01** 
(.00) 

.01** 
(.00) 

.01* 
(.01) 

Innovation Generation  .62*** 
(.07) 

.48*** 
(.08) 

.19 
(.25) 

Differentiation   .35*** 
(.09) 

.14 
(.20) 

Generation X 
Differentiation 

   .08 
(.06) 

     
Overall F 9.29*** 24.41*** 25.22*** 22.32*** 
R2 .25 .51 .56 .56 
Adjusted R2 .22 .49 .53 .54 
Change in R2  .26 .05 .00 
F Change  75.72*** 15.33*** 1.43 

Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 
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Table 13 
Results of Hierarchical Regression Analysis for the Moderating Affect of Differentiation Strategy 
on the Relationship between Innovation Generation and Innovation Radicalness (Hypothesis 3) 
(N= 142) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 2.87*** 

(.44) 
1.34** 
(.43) 

.41 
(.46) 

.52 
(.76) 

Mailing .23 
(.18) 

.32* 
(.15) 

.34* 
(.14) 

.34* 
(.14) 

Company Age .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.54** 
(.18) 

-.55*** 
(.16) 

-.45** 
(.15) 

-.45** 
(.15) 

% of sales spent on R&D .02*** 
(.01) 

.01 
(.00) 

.00 
(.00) 

.00 
(.00) 

Innovation Generation  .45*** 
(.06) 

.32*** 
(.07) 

.29 
(.22) 

Differentiation   .33*** 
(.08) 

.31 
(.17) 

Generation X 
Differentiation 

   .01 
(.06) 

     
Overall F 5.31*** 14.66*** 16.64*** 14.46*** 
R2 .16 .38 .45 .45 
Adjusted R2 .13 .36 .43 .42 
Change in R2  .23 .07 .00 
F Change  51.92*** 17.92*** .03 

Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 
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H4: Generic strategy moderates the relationship between innovation generation (stage 1) and 
innovation frequency (a dimension of stage 2); that is, there is a positive relationship between 
innovation generation and innovation frequency when organizations adopt a differentiation 
strategy. 

As presented in Table 14, the results of the hierarchical regression analyses provided support 

for the moderating effect of differentiation strategy on the relationship between innovation 

generation and innovation frequency (p <.05). The direction of the beta coefficient was in the 

predicted direction as well. Therefore, H4 was supported.  

To explain the moderating effects further, I plotted significant interactions at plus and 

minus one standard deviation (-1 and +1) from the mean, following the procedures specified in 

Aiken and West (1991). Regression results provide the slopes of the lines that represent the 

relationship between innovation generation and innovation frequency while also taking into 

account the effect of the moderator. By plugging in values plus and minus one standard deviation 

(-1 and +1) from the mean, we can generate two separate lines that represent the relationship 

between innovation generation and innovation frequency for low levels (minus one standard 

deviation from the mean/ -1) and high levels (plus one standard deviation from the mean/ +1) of 

the moderator.    

Figure 4 shows that when there is a high level of differentiation strategy, high innovation 

generation is associated with high innovation frequency as predicted by hypothesis 4. In 

addition, the direction of the relationship between innovation generation and innovation 

frequency changes when level of differentiation strategy changes (low vs. high), which provides 

further support for the moderating effect of differentiation strategy. 
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Table 14 
Results of Hierarchical Regression Analysis for the Moderating Effect of Differentiation Strategy 
on the Relationship between Innovation Generation and Innovation Frequency (Hypothesis 4) 
(N= 144) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 3.09*** 

(.49) 
.66 

(.41) 
.20 

(.45) 
1.69* 
(.75) 

Mailing -.26 
(.20) 

-.13 
(.15) 

-.12 
(.14) 

-.15 
(.14) 

Company Age .01* 
(.00) 

.01*** 
(.00) 

.01** 
(.00) 

.01** 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.24 
(.20) 

-.25 
(.14) 

-.21 
(.14) 

-.24 
(.14) 

% of sales spent on R&D .02*** 
(.01) 

.01 
(.00) 

.00 
(.00) 

.00 
(.00) 

Innovation Generation  .72*** 
(.06) 

.65*** 
(.07) 

.13 
(.22) 

Differentiation   .18* 
(.08) 

-.20 
(.17) 

Generation X 
Differentiation 

   .14** 
(.06) 

     
Overall F 6.80*** 34.52*** 31.14*** 29.01*** 
R2 .19 .59 .61 .62 
Adjusted R2 .16 .57 .59 .60 
Change in R2  .40 .01 .02 
F Change  140.23*** 5.03* 6.16* 

Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 
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Figure 4. Moderating effect of differentiation strategy on the relationship between innovation 
generation and innovation frequency. 
 

 

Market Orientation 

H5: Market orientation moderates the relationship between innovation generation (stage 1) and 
innovation type (a dimension of stage 2). 
 

H5a: There is a positive relationship between innovation generation and process 
innovation when organizations are market oriented. 

Hypothesis 5a proposed that market orientation strategy moderated the relationship 

between innovation generation and process innovation, but the hierarchical regression analysis 

did not provide support for this moderation effect (See Table 15). The beta coefficient for the 

interaction was positive as predicted; however, the change in R2 was not significant at the p < .05 

level.  
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Table 15 
Results of Hierarchical Regression Analysis for the Moderating Affect of Market Orientation 
Strategy on the Relationship between Innovation Generation and Process Innovation 
(Hypothesis 5a) (N= 144) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 2.58*** 

(.44) 
1.08* 
(.45) 

.38 
(.44) 

.30 
(.70) 

Mailing .356* 
(.18) 

.43** 
(.16) 

.45** 
(.16) 

.46** 
(.16) 

Company Age .00 
(.00) 

.01 
(.00) 

.00 
(.00) 

.00 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.25 
(.18) 

-.26 
(.16) 

-.13 
(.16) 

-.13 
(.16) 

% of sales spent on R&D .02*** 
(.01) 

.01* 
(.00) 

.01 
(.00) 

.01 
(.00) 

Innovation Generation  .45*** 
(.07) 

.37*** 
(.07) 

.40* 
(.17) 

Mkt. Orientation   .25*** 
(.08) 

.28 
(.19) 

Generation X Mkt. 
Orientation 

   -.01 
(.06) 

     
Overall F 5.51*** 13.39*** 13.85*** 12.04*** 
R2 .16 .36 .41 .41 
Adjusted R2 .13 .33 .38 .37 
Change in R2  .20 .05 .00 
F Change  44.45*** 10.99*** .02 

Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 
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H5: Market orientation moderates the relationship between innovation generation (stage 1) and 
innovation type (a dimension of stage 2). 

 
H5b: There is a positive relationship between innovation generation and product 
innovation when organizations are market oriented. 

Market orientation explained a significant amount of variance in product innovation. 

However, the results of the regression analyses did not provide support for the moderating effect 

of market orientation on the relationship between innovation generation and product innovation 

(See Table 16). The beta coefficient for the interaction was positive as predicted but the change 

in R2 was not significant at the p < .05 level. Therefore H5b was not supported. 

H6: Market orientation moderates the relationship between innovation generation (stage 1) and 
innovation frequency (a dimension of stage 2); that is, there is a positive relationship between 
innovation generation and innovation frequency when organizations are market oriented. 

Hypothesis 6 proposed that market orientation strategy moderated the relationship 

between innovation generation and innovation frequency. The results of the hierarchical 

regression analyses presented in Table 17 provide support for Hypothesis 6 (p < .05). 

The same method used to plot the interaction effect for Hypothesis 4 was used for 

Hypothesis 6. The interaction is depicted in Figure 5. The depiction shows that the highest level 

of innovation frequency is achieved when innovation generation is high and when market 

orientation is high as predicted by Hypothesis 6. Figure 5 also shows that the direction of the 

relationship between innovation generation and innovation frequency changes when the level of 

market orientation strategy changes, providing support for the moderating effect of market 

orientation strategy.  
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Table 16 
Results of Hierarchical Regression Analysis for the Moderating affect of Market Orientation on 
the relationship between innovation generation and Product Innovation (Hypothesis 5b) (N= 
142) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 3.12*** 

(.51) 
1.04* 
(.48) 

.04 
(.49) 

-.08 
(.72) 

Mailing -.26 
(.21) 

-.15 
(.17) 

-.12 
(.16) 

-.12 
(.16) 

Company Age .08* 
(.00) 

.01** 
(.00) 

.02* 
(.00) 

.01* 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.16 
(.21) 

-.17 
(.17) 

.02 
(.16) 

.02 
(.16) 

% of sales spent on R&D .03*** 
(.01) 

.01** 
(.01) 

.01* 
(.00) 

.01* 
(.00) 

Innovation Generation  .62*** 
(.07) 

.51*** 
(.07) 

.55** 
(.18) 

Mkt. Orientation   .37*** 
(.08) 

.41* 
(.19) 

Generation X Mkt. 
Orientation 

   -.01 
(.06) 

     
Overall F 9.19*** 24.29*** 27.06*** 23.53*** 
R2 .24 .51 .58 .58 
Adjusted R2 .22 .49 .55 .55 
Change in R2  .26 .07 .00 
F Change  75.68*** 21.99*** .05 

Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 
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Table 17 
Results of Hierarchical Regression Analysis for the Moderating Affect of Market Orientation on 
the Relationship between Innovation Generation and Innovation Frequency (Hypothesis 6) (N= 
143) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 3.08*** 

(.49) 
.67 

(.41) 
.03 

(.44) 
.96 

(.63) 
Mailing -.25 

(.20) 
-.13 
(.15) 

-.11 
(.14) 

-.14 
(.14) 

Company Age .01* 
(.00) 

.01*** 
(.00) 

.01** 
(.00) 

.01* 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.23 
(.20) 

-.25 
(.14) 

-.13 
(.14) 

-.14 
(.14) 

% of sales spent on R&D .02*** 
(.01) 

.01 
(.00) 

.00 
(.00) 

.00 
(.00) 

Innovation Generation  .71*** 
(.06) 

.65*** 
(.06) 

.36* 
(.15) 

Mkt. Orientation   .23*** 
(.07) 

-.08 
(.17) 

Generation X Mkt. 
Orientation 

   .10* 
(.05) 

     
Overall F 6.60*** 33.76*** 32.68*** 29.73*** 
R2 .19 .59 .62 .63 
Adjusted R2 .16 .57 .60 .61 
Change in R2  .40 .03 .01 
F Change  137.99*** 11.37*** 4.09* 
Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 



 105

Figure 5. Moderating effect of market orientation on the relationship between innovation 
generation and innovation frequency. 
 

 

H7: Market orientation moderates the relationship between innovation generation (stage 1) and 
innovation radicalness (a dimension of stage 2). There is a negative relationship between 
innovation generation and innovation radicalness when organizations are market oriented. 

Hypothesis 7 proposed that market orientation strategy moderated the relationship 

between innovation generation and innovation radicalness. The beta coefficient was negative as 

predicted; however, the result of the analysis for the moderating effect of market orientation was 

not significant at the p. < .05 level (See Table 18). Market orientation did have a significant main 

effect on innovation radicalness. In sum, Hypothesis 7 was not supported. 
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Table 18 
Results of Hierarchical Regression Analysis for the Moderating Affect of Market Orientation on 
the Relationship between Innovation Generation and Innovation Radicalness (Hypothesis 7) (N= 
141) 
 

Variable Model 1 Model 2 Model 3 Model 4 
Constant 2.86*** 

(.44) 
1.34** 
(.43) 

.44 
(.46) 

.11 
(.67) 

Mailing .24 
(.18) 

.32* 
(.15) 

.34* 
(.14) 

.35* 
(.14) 

Company Age .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Company Size .00 
(.00) 

.00 
(.00) 

.00 
(.00) 

.00 
(.00) 

Public/Private -.53** 
(.19) 

-.55*** 
(.16) 

-.36* 
(.16) 

-.35* 
(.16) 

% of sales spent on R&D .02*** 
(.01) 

.01 
(.00) 

.00 
(.00) 

.00 
(.00) 

Innovation Generation  .45*** 
(.06) 

.36*** 
(.06) 

.47** 
(.16) 

Mkt. Orientation   .30*** 
(.07) 

.42* 
(.18) 

Generation X Mkt. 
Orientation 

   -.04 
(.051) 

     
Overall F 5.23*** 14.46*** 16.31*** 14.30*** 
R2 .16 .38 .45 .45 
Adjusted R2 .13 .36 .42 .42 
Change in R2 .16 .23 .07 .00 
F Change 5.28*** 51.30*** 17.32*** .54 
Shown are unstandardized betas. Standard errors are in parentheses. 
* p < .05. ** p < .01. ***p < .001 
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Four hypotheses were presented for the relationship between the stages and eight 

hypotheses were presented for the moderating effect of strategy on the relationship between the 

stages. All four hypotheses that proposed a direct relationship between the stages were supported 

(H1a, H1b, H1c, H1d), and two of the hypotheses that proposed strategy as a moderator of the 

relationship between the stages were supported (H4, H6). In summary, hierarchical regression 

analysis results supported six of the twelve hypotheses in this study. Hypothesis 1a-1d  proposed 

that innovation generation is significantly related to all four dimensions of innovation outcome 

including product innovation, process innovation, innovation frequency and innovation 

radicalness, and it was supported. Hypothesis 4 proposed that differentiation strategy moderated 

the relation between the innovation generation and innovation frequency and it  also was 

supported. Hypothesis 6 proposed that market orientation strategy moderated the relationship 

between innovation generation and innovation frequency, and it was supported as well. In the 

next section, the hypotheses which were not supported will be analyzed using an alternative 

method. 
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Table 19 
Synopsis of Findings of the Hierarchical Regression Analysis 
 

Hypotheses Result Effect 
Size 

Power 

H1: There is a direct positive 
relationship between innovation 
generation and innovation outcome. 

   

H1a: There is a positive 
relationship between 
innovation generation (stage 1) 
and product innovation 
(dimension of stage 2). 

Supported 
(p <.001) 

.35 1.00 

H1b: There is a positive 
relationship between 
innovation generation (stage 1) 
and process innovation 
(dimension of stage 2). 

Supported 
(p <.001) 

.24 1.00 

H1c: There is a positive 
relationship between 
innovation generation (stage 1) 
and innovation radicalness 
(dimension of stage 2). 

Supported 
(p <.001) 

.27 1.00 

H1d: There is a positive 
relationship between 
innovation generation (stage 1) 
and innovation frequency 
(dimension of stage 2). 

Supported 
(p <.001) 

.50 1.00 

 
 
 
 
 
 

(table continues) 
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Table 19 (continued). 
 

Hypotheses Result Effect 
Size 

Power 

H2: Generic strategy moderates the 
relationship between innovation 
generation (stage 1) and innovation 
type (dimension of stage 2). 

   

H2a: There is a positive 
relationship between 
innovation generation and 
process innovation when 
organizations adopt a low cost 
strategy. 

Not 
Supported 

.00 .05 

H2b: There is a positive 
relationship between 
innovation generation and 
product innovation when 
organizations adopt a 
differentiation strategy. 

Not 
Supported 

.01 .22 

H3: Generic strategy moderates the 
relationship between innovation 
generation (stage 1) and radicalness of 
the innovation (a dimension of stage 
2). There is a positive relationship 
between innovation generation and 
innovation radicalness when 
organizations adopt a differentiation 
strategy. 

Not 
Supported 

 

.00 .05 

 
 
 
 

(table continues) 
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Table 19 (continued). 
 

Hypotheses Result Effect 
Size 

Power 

H4: Generic strategy moderates the 
relationship between innovation 
generation (stage 1) and innovation 
frequency (a dimension of stage 2). 
There is a positive relationship 
between innovation generation and 
innovation frequency when 
organizations adopt a differentiation 
strategy. 

Supported 
(p <.01) 

.07 .88 

H5: Market orientation moderates the 
relationship between innovation 
generation (stage 1) and innovation 
type (a dimension of stage 2). 

Not 
Supported 

  

H5a: There is a positive 
relationship between 
innovation generation and 
process innovation when 
organizations are market 
oriented. 

Not 
Supported 

.00 .05 

H5b: There is a positive 
relationship between 
innovation generation and 
product innovation when 
organizations are market 
oriented. 

Not 
Supported 

.00 .06 

 
 
 
 
 

(table continues) 
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Table 19 (continued). 
 

Hypotheses Result Effect 
Size 

Power 

H6: Market orientation moderates the 
relationship between innovation 
generation (stage 1) and innovation 
frequency (a dimension of stage 2). 
There is a positive relationship 
between innovation generation and 
innovation frequency when 
organizations are market oriented. 

Supported 
(p <.05) 

.10 .98 

H7: Market orientation moderates the 
relationship between innovation 
generation (stage 1) and innovation 
radicalness (a dimension of stage 2). 
There is a negative relationship 
between innovation generation and 
innovation radicalness when 
organizations are market oriented. 

Not 
Supported 

 

.00 .11 

 

Post-Hoc Analysis 

Hierarchical regression analyses provided support for  two of the predicted interaction 

effects of strategy on the relationship between the stages of the innovation process. Uncovering 

interactions in hierarchical regression, however, can be difficult due to multicollinearity resulting 

from combining data when analyzing interactions (Baron & Kenny, 1986). Power can be an issue 

as well. Therefore, an additional method was used to explain possible trends of interactions.  

GLM provides an advantage by allowing analysis of variance through splitting the data 

into levels and running the analysis using categorical variables that define the levels. Because I 

am interested in the effects of two levels of the moderator variable, strategy, on the relationship 
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between the stages in the model, GLM provides an alternative method of examining the 

hypotheses. Therefore, post-hoc analyses were conducted to better understand the results using 

GLM in post-hoc analysis.  

GLM uses a model-specified data analysis. The major problem for the researcher who 

uses the GLM is model specification, which the user must enact to specify the exact equation that 

best summarizes the data for a study (Trochim, 2001). Moderation effect, by definition, implies a 

categorical variable because it involves a comparison of high and low values. In this study, 

organizational strategy is proposed to be a moderator and the interest is in seeing the combined 

effect of high and low levels of certain strategies and innovation generation on various 

dimensions of stage two.  

In order to perform the analyses, independent variables were recoded into dichotomous 

variables in the SPSS 11.0 (2001) statistical software package. The scores were categorized into 

two groups using two different methods. First they were categorized based on the midpoint of the 

5 point Likert scale used in the questionnaire (1=strongly disagree/low priority to 5=strongly 

agree/high priority) and second, they were categorized based on the frequency of the scores. 

When creating the questionnaire, I expected the respondents from organizations that emphasize a 

certain strategy to score 5 or a value close to 5 and respondents from organizations that did not 

emphasize a certain strategy to score 1 or a value close to 1. However, respondents may not 

respond as expected because of social desirability concerns or other issues.  

For example, a respondent from an organization that does not generate innovations may 

not want to respond on the lower end of the scale (1= strongly disagree). That is because a 

response of 1 will show that the organization does not generate ideas and the respondent may 

find this socially undesirable and, therefore, mark a higher value on the questionnaire. However, 
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the respondent is still likely to mark a relatively low score compared to a person from an 

organization that generates ideas constantly.  

In addition, it may be that certain strategies or innovation generation is a priority for all 

organizations. In that case, none of the respondents may provide a score of 1 or 2. However, the 

responses are still expected to differ in terms of relative emphasis of a given strategy of 

innovation generation. Categorizing responses based on the median of the data captures this 

relative difference although the means of the two groups may be closer than to each other 

compared to a categorization based on the midpoint of the scale. Therefore, choosing the median 

of the data, rather than the midpoint of the scale, as the cut-off point may be appropriate in 

studies where respondent perceptions are involved in answering the questions, such as this one.  

In sum, both approaches were included in this study and GLM analysis was conducted 

two different ways, first based on the midpoint of the scale, second based on the frequency of the 

distribution of responses. When the cut-off point was the midpoint of the scale, the scores below 

3, which represent low values, were recoded into 1, whereas scores above 3, which represent 

high values, were recoded into 2. When the cut-off point was the median of the data, scores 

below the 50% cumulative frequency level, which represent relatively low values, were recoded 

into 1, whereas scores above the 50% cumulative frequency level, which represent relatively 

high values, were recoded into 2. The following paragraphs present the results of the GLM 

analysis.  

General Linear Model Analysis: Variables Categorized Based on the Midpoint of the Scale 

In this section, the results of the GLM analysis where variables were categorized based on 

the midpoint of the scale will be presented. Results of the post-hoc GLM analysis for Hypothesis 

2a were in line with the results of the hierarchical regression analysis. Neither one of the 
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analyses provided support for Hypothesis 2a. The descriptive statistics of the GLM analysis for 

the moderating effect of low cost strategy on the relationship between innovation generation and 

process innovation are presented in Table 20 and the test of between subjects effects is presented 

in Table 21.  Low cost strategy had a  marginally significant main effect on process innovation 

and the overall model explained 30 % of the variance in process innovation.  

Table 20 
Descriptive Statistics for the Moderating Effect of Low Cost Strategy on the Relationship 
between Innovation Generation and Process Innovation (Hypothesis 2a) (N= 151) 
 
 

Innovation 
Generation 

Low Cost 
Strategy 

Mean Std. 
Deviation

N 

1.00 2.59 .86 14 
2.00 2.69 .92 52 

1.00 

Total 2.67 .91 66 
1.00 3.11 1.04 16 
2.00 3.55 .83 69 

2.00 

Total 3.47 .88 85 
Total 1.00 2.87 .98 30 

 2.00 3.18 .97 121 
 Total 3.12 .97 151 
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Table 21 
Test of Between Subjects Effects for the Moderating Effect of Low Cost Strategy on the 
Relationship between Innovation Generation and Process Innovation (Hypothesis 2a) (N=151) 
 

Source Type III 
Sum of 
Squares

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

Company Age 2.26 1 2.26 3.23 .074 .02 .43 
Company Size .76 1 .76 1.09 .298 .01 .18 
% Sales spent on R&D 5.14 1 5.14 7.35 .008 .05 .77 
Public/Private 2.40 1 2.40 3.43 .066 .02 .45 
Sample 4.29 1 4.29 6.14 .014 .04 .69 
Innovation Generation 11.44 1 11.44 16.36 .000 .10 .98 
Low Cost 2.02 1 2.02 2.89 .091 .02 .39 
Generation  X Low Cost 3.15 1 3.15 .01 .947 .00 .05 
Error 99.26 142 .70     
Total 1609.94 151      
Corrected Total 142.35 150      
Computed using alpha = .05. R Squared = .30 (Adjusted R Squared = .26) 

The post-hoc GLM analysis revealed a significant moderating effect of differentiation 

strategy on the relationship between innovation generation and product innovation (p < .05). The 

descriptive statistics for Hypotheses 2b are presented in Table 22 and the test of between subjects 

effects are presented in Table 23. The overall model explained 50% of the variance in product 

innovation and differentiation strategy had a significant main effect on product innovation (p < 

.001).  
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Table 22 
Descriptive Statistics for the Moderating Effect of the Differentiation Strategy on the relationship 
between innovation generation and Product Innovation (Hypothesis 2b) (N= 149) 
 

Innovation 
Generation 

Differentiation
Strategy 

Mean Std. 
Deviation

N 

1.00 1.75 .69 24 
2.00 2.62 1.12 41 

1.00 

Total 2.30 1.07 65 
1.00 1.31 .13 4 
2.00 3.61 .87 80 

2.00 

Total 3.50 .98 84 
1.00 1.69 .66 28 
2.00 3.27 1.07 121 

Total 

Total 2.98 1.18 149 
 

Table 23 
Test of Between Subjects Effects for the Moderating Effect of the Differentiation Strategy on the 
relationship between innovation generation and Product Innovation (Hypothesis 2b)(N= 149) 
 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

% Sales spent on R&D 8.95 1 8.95 12.17 .001 .08 .93 
Company Age 3.49 1 3.49 4.74 .031 .03 .58 
Sample .11 1 .11 .15 .696 .00 .07 
Company Size 1.33 1 1.33 1.81 .181 .01 .27 
Public/Private .35 1 .35 .47 .494 .00 .11 
Innovation Generation .74 1 .743 1.01 .316 .01 .17 
Differentiation 19.81 1 19.81 26.94 .000 .16 1.00 
Generation X 
Differentiation 

4.43 1 4.43 6.02 .015 .04 .68 

Error 102.93 140 .74         
Total 1525.38 149           
Corrected Total 205.29 148           
Computed using alpha = .05. R Squared = .50 (Adjusted R Squared = .47) 
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Figure 6 presents the relationship between innovation generation and product innovation 

for high and low levels of differentiation strategy. It shows that high levels of innovation 

generation are associated with high levels of product innovation when there is emphasis on 

differentiation strategy as predicted by Hypothesis 2b. In addition, the direction of the 

relationship between innovation generation and product innovation changes when the level of 

differentiation strategy changes from low to high providing support for the moderation effect of 

differentiation strategy.  However, caution should be taken when interpreting these results 

because of the small cell size (N=4) as presented in Table 22. While small cell size is not a 

problem in terms of running the GLM analysis, it is possible that the 4 respondents may be 

outliers (Torchim, 2001). 
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Figure 6. Moderating effect of differentiation strategy on the relationship between innovation 
generation and product innovation. 

 
 

The results of the post-hoc GLM analysis for Hypotheses 3 were in agreement with the 

results of the hierarchical regression analysis. Differentiation strategy did not have a significant 

moderating effect between innovation generation and innovation radicalness. Differentiation 

strategy had a significant main effect on innovation radiclaness (p < .001) and the overall model 

explained 41% of the variance in innovation radicalness. Table 24 presents the descriptive 

statistics for Hypothesis 3 and Table 25 present the test of between subjects effects.  
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Table 24 
Descriptive Statistics for the Moderating Effect of Differentiation Strategy on the Relationship 
between Innovation Generation and Innovation Radicalness (Hypothesis 3) (N= 148) 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Table 25 
Tests of Between-Subjects Effects for the Moderating Effect of Differentiation Strategy on the 
Relationship between Innovation Generation and Innovation Radicalness (Hypothesis 3) (N= 
148) 
 

Source Type III 
Sum of 
Squares 

df Mean 
Square

F Sig. Partial Eta
Squared 

Observed 
Power 

% Sales spent on R&D 1.85 1 1.85 3.39 .068 .02 .45 
Company Age .15 1 .15 .27 .604 .00 .08 
Sample 3.48 1 3.48 6.38 .013 .04 .71 
Company Size .40 1 .40 .74 .391 .01 .14 
Public/Private 4.51 1 4.51 8.29 .005 .06 .82 
Innovation Generation 1.36 1 1.36 2.50 .116 .02 .35 
Differentiation 11.12 1 11.12 20.43 .000 .13 .99 
Generation X 
Differentiation 

.57 1 .57 1.05 .308 .01 .17 

Error 75.67 139 .54     
Total 1111.80 148      
Corrected Total 127.76 147      
Computed using alpha = .05. R Squared = .41 (Adjusted R Squared = .37) 

Innovation 
Generation 

Differentiation
Strategy 

Mean Std. Deviation N 

1.00 1.58 .52 24 
2.00 2.45 .82 41 

1.00 

Total 2.13 .83 65 
1.00 1.69 1.00 4 
2.00 2.99 .80 79 

2.00 

Total 2.93 .86 83 
1.00 1.59 .58 28 
2.00 2.81 .85 120 

Total 

Total 2.58 .93 148 
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Neither the hierarchical regression analysis, nor the post-hoc GLM analysis revealed a 

significant moderating effect of market orientation strategy on the relationship between 

innovation generation and process innovation (Hypothesis 5a). Market orientation did not have a 

significant main effect on process innovation either. The overall model explained 30% of the 

variance in process innovation. The descriptive statistics are presented in Table 26 and the test of 

between subjects effects are presented in Table 27.  

Table 26 
Descriptive Statistics for the Moderating Effect of Market Orientation Strategy on the 
Relationship between Innovation Generation and Process Innovation (Hypothesis 5a) (N=150) 
 
 

Innovation 
Generation 

Market Orientation
Strategy 

Mean Std. Deviation N 

1.00 2.51 .87 46 
2.00 3.03 .92 19 

1.00 
 
 Total 2.66 .91 65 

1.00 3.26 .86 37 
2.00 3.63 .88 48 

2.00 
 
 Total 3.47 .88 85 

1.00 2.85 .94 83 
2.00 3.46 .92 67 

Total 
 
 Total 3.12 .98 150 
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Table 27 
Tests of Between-Subjects Effects for the Moderating Effect of Market Orientation Strategy on 
the Relationship between Innovation Generation and Process Innovation (Hypothesis 5a) 
(N= 150) 
 
Source Type III Sum of 

Squares 
df Mean 

Square 
F Sig. Partial Eta 

Squared 
Observed 

Power 
% Sales spent on 
R&D 

3.16 1 3.16 4.50 .036 .03 .56 

Company Age 1.37 1 1.37 1.96 .164 .01 .29 
Sample 4.61 1 4.61 6.57 .011 .05 .72 
Company Size .97 1 .97 1.38 .243 .01 .21 
Public/Private 1.65 1 1.65 2.35 .127 .02 .33 
Innovation 
Generation 

13.63 1 13.63 19.41 .000 .12 .99 

Mkt. Orientation 1.91 1 1.91 2.72 .101 .02 .37 
Generation X Mkt. 
Orientation 

.44 1 .44 .62 .431 .00 .12 

Error 99.01 141 .70         
Total 1600.94 150           
Corrected Total 142.34 149           
Computed using alpha = .05. R Squared = .30 (Adjusted R Squared = .27) 

Results of the post-hoc GLM analysis for hypothesis 5b were in line with the results of 

the hierarchical regression analysis. Results did not show a significant moderating affect of 

market orientation strategy on the relationship between innovation generation and product 

innovation (Hypothesis 5b). However, market orientation had a significant main effect on 

product innovation (p < .001) and the overall model explained 47% of the variance in product 

innovation. The descriptive statistics for the model are presented in Table 28 and the results of 

the test of between subjects effects are presented in Table 29. 
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Table 28 
Descriptive Statistics for the Moderating Effect of Market Orientation on the relationship 
between innovation generation and Product Innovation (Hypothesis 5b) (N= 148) 
 

Innovation 
Generation 

Market Orientation
Strategy 

Mean Std. 
Deviation

N 

1.00 1.96 .83817 45 
2.00 3.0921 1.17026 19 

1.00 
 
 Total 2.2930 1.07511 64 

1.00 3.0069 1.02380 36 
2.00 3.8750 .75618 48 

2.00 
 
 Total 3.5030 .97599 84 

1.00 2.4228 1.05892 81 
2.00 3.6530 .95242 67 

Total 
 
 Total 2.9797 1.18110 148 

 

Table 29 
Tests of Between-Subjects Effects for the Moderating Effect of Market Orientation on the 
relationship between innovation generation and Product Innovation (Hypothesis 5b) (N=148) 
 
Source Type III 

Sum of 
Squares 

df Mean Square F Sig. Partial Eta 
Squared 

Observed
Power 

% Sales spent on R&D 5.50 1 5.50 7.08 .009 .05 .75 
Company Age 2.30 1 2.30 2.96 .088 .02 .40 
Sample .36 1 .36 .46 .497 .00 .10 
Company Size .92 1 .92 1.18 .279 .01 .19 
Public/Private .34 1 .34 .44 .508 .00 .10 
Innovation Generation 20.11 1 20.11 25.88 .000 .16 1.00 
Mkt. Orientation 14.89 1 14.89 19.17 .000 .12 .99 
Generation X Mkt.
Orientation 

.93 1 .93 1.20 .275 .01 .19 

Error 107.99 139 .78         
Total 1519.13 148           
Corrected Total 205.06 147           
Computed using alpha = .05. R Squared = .47 (Adjusted R Squared = .44) 
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The post-hoc GLM analysis revealed a significant moderating effect of market orientation 

strategy on the relationship between innovation generation and innovation radicalness  (p < .01) 

(Hypothesis 7). The overall model explained 38% of the variance in innovation radicalness and 

market orientation had a significant main effect on innovation radicalness (p < .001). The 

descriptive statistics for the model are presented in Table 30 and the results of the test of between 

subjects effects are presented in Table 31.  

Table 30 
Descriptive Statistics for the Moderating Effect of Market Orientation on the Relationship 
between Innovation Generation and Innovation Radicalness (Hypothesis 7) (N= 147) 
 

Innovation 
Generation 

Market Orientation
Strategy 

Mean Std. 
Deviation

N 

1.00 1.83 .61 46 
2.00 2.91 .87 18 

1.00 
 
 Total 2.13 .84 64 

1.00 2.77 .91 36 
2.00 3.05 .80 47 

2.00 
 
 Total 2.93 .86 83 

1.00 2.24 .89 82 
2.00 3.01 .81 65 

Total 
 
 Total 2.58 .93 147 
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Table 31 
Tests of Between-Subjects Effects for the Moderating Effect of Market Orientation on the 
Relationship between Innovation Generation and Innovation Radicalness (Hypothesis 7) (N= 
147) 
 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

% Sales spent on R&D 1.48 1 1.48 2.60 .109 .02 .36 
Company Age 1.72 1 1.72 .03 .862 .00 .05 
Sample 3.24 1 3.24 5.69 .018 .04 .66 
Company Size .43 1 .43 .76 .385 .01 .14 
Public/Private 4.47 1 4.47 7.87 .006 .05 .80 
Innovation Generation 9.12 1 9.12 16.03 .000 .10 .98 
Mkt. Orientation 7.71 1 7.71 13.55 .000 .09 .96 
Generation X Mkt. 
Orientation 

5.07 1 5.07 8.92 .003 .06 .84 

Error 78.48 138 .57         
Total 1107.80 147           
Corrected Total 127.42 146           
Computed using alpha = .05. R Squared = .38 (Adjusted R Squared = .35) 

Figure 7 shows the moderating effect of market orientation strategy on the relationship 

between innovation generation and innovation radicalness. While there seems to be an increase 

in innovation radicalness with an increase in innovation generation for high levels of market 

orientation strategy, a greater increase in innovation radicalness seems to accompany an increase 

in innovation generation for low levels of market orientation strategy. In other words, when 

market orientation is high, innovation generation has a weaker, positive effect on innovation 

radicalness. The relationship between innovation generation and innovation radicalness is not 

negative for high levels of market orientation strategy as predicted by Hypothesis 7. However, 

the findings are still in the expected direction because the relationship between innovation 

generation and innovation radicalness is weaker for high levels of market orientation compared 
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to low levels of market orientation. This that the relationship between innovation generation and 

innovation radicalness is not as strong for high level of market orientation as it is for low levels 

of market orientation.  

Figure 7. Moderating effect of market orientation strategy on the relationship between 
innovation generation and innovation radicalness. 

 
 

General Linear Model Analysis: Variables Categorized Based on the Median of the Data 

In this section the results of the post-hoc GLM analysis where variables were categorized 

based on the median of the data. The descriptive statistics of the post-hoc GLM analysis for the 

moderating effect of low cost strategy on the relationship between innovation generation and 

process innovation are presented in Table 32, and the test of between subjects effects is presented 

in Table 33. The GLM analysis results were in line with the hierarchical regression results, which 

did not provide support for Hypotheses 2a at the p < .05 level. Low cost strategy had a 
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significant main effect on process innovation and the overall model explained 32 % of the 

variance in process innovation.  

Table 32 
Descriptive Statistics for the Moderating Effect of Low Cost Strategy on the Relationship 
between Innovation Generation and Process Innovation (Hypothesis 2a) (N= 151) 
 

Innovation 
Generation 

Low Cost 
Strategy 

Mean Std. 
Deviation

N 

1.00 2.52 .96 33 
2.00 2.81 .83 33 

1.00 

Total 2.67 .91 66 
1.00 3.34 .83 41 
2.00 3.59 .92 44 

2.00 

Total 3.47 .88 85 
Total 1.00 2.98 .98 74 

 2.00 3.25 .96 77 
 Total 3.12 .97 151 
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Table 33 
Test of Between Subjects Effects for the Moderating Effect of Low Cost Strategy on the 
Relationship between Innovation Generation and Process Innovation (Hypothesis 2a) (N=151) 
 

Source Type III 
Sum of 
Squares

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

Company Age 2.85 1 2.85 4.19 .043 .03 .53 
Company Size 1.25 1 1.25 1.84 .177 .01 .27 
% Sales spent on R&D 5.75 1 5.75 8.43 .004 .06 .82 
Public/Private 1.65 1 1.65 2.42 .122 .02 .34 
Sample 4.76 1 4.76 6.98 .009 .05 .75 
Innovation Generation 17.56 1 17.56 25.76 .000 .15 1.00 
Low Cost 4.45 1 4.45 6.52 .012 .04 .72 
Generation  X Low Cost .23 1 .23 .34 .563 .00 .09 
Error 96.79 142 .68     
Total 1609.94 151      
Corrected Total 142.35 150      
Computed using alpha = .05. R Squared = .32 (Adjusted R Squared = .28) 

The results of the post-hoc GLM analysis for Hypothesis 2b were in agreement with the 

results of the hierarchical regression analysis. The results did not reveal a significant moderating 

effect of differentiation strategy on the relationship between innovation generation and product 

innovation. The descriptive statistics for Hypothesis 2b are presented in Table 34 and the test of 

between subjects effects is presented in Table 35. The overall model explained 48% of the 

variance in product innovation and differentiation strategy had a significant main effect on 

product innovation (p < .05). 
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Table 34 
Descriptive Statistics for the Moderating Effect of the Differentiation Strategy on the relationship 
between innovation generation and Product Innovation (Hypothesis 2b) (N= 149) 
 

Innovation 
Generation 

Differentiation
Strategy 

Mean Std. 
Deviation

N 

1.00 2.06 1.04 43 
2.00 2.75 .99 22 

1.00 

Total 2.30 1.07 65 
1.00 2.99 1.01 27 
2.00 3.75 .87 57 

2.00 

Total 3.50 1.00  84 
1.00 2.42 1.12 70 
2.00 3.47 1.00 79 

Total 

Total 2.98 1.18 149 
 

Table 35 
Test of Between Subjects Effects for the Moderating Effect of the Differentiation Strategy on the 
relationship between innovation generation and Product Innovation (Hypothesis 2b) (N= 149) 
 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

% Sales spent on R&D 8.93 1 8.93 10.61 .001 .07 .90 
Company Age 2.97 1 2.97 3.52 .063 .03 .46 
Sample .50 1 .50 .59 .444 .00 .12 
Company Size 1.24 1 1.24 1.47 .228 .01 .23 
Public/Private .45 1 .45 .53 .466 .00 .11 
Innovation Generation 21.75 1 21.75 25.84 .000 .16 1.00 
Differentiation 5.34 1 5.34 6.34 .013 .04 .71 
Generation X 
Differentiation 

1.72 1 1.72 .02 .886 .00 .05 

Error 117.85 140 .84         
Total 1525.38 149           
Corrected Total 205.29 148           
Computed using alpha = .05. R Squared = .48 (Adjusted R Squared = .45) 
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The post-hoc GLM analysis results revealed a marginally significant (p=.07) moderating 

effect for differentiation strategy on the relationship between innovation generation and 

innovation radicalness (Hypothesis 3). Also, differentiation strategy had a significant main effect 

on innovation radiclaness (p < .01) and the overall model explained 36% of the variance in 

innovation radicalness. Table 36 presents the descriptive statistics for Hypothesis 3 and Table 37 

present the test of between subjects effects.  

Table 36 
Descriptive Statistics for the Moderating Effect of Differentiation Strategy on the Relationship 
between Innovation Generation and Innovation Radicalness (Hypothesis 3) (N= 148) 
 

Innovation 
Generation 

Differentiation
Strategy 

Mean Std. Deviation N 

1.00 1.85 .69 43 
2.00 2.67 .84 22 

1.00 

Total 2.13 .83 65 
1.00 2.66 .97 27 
2.00 3.06 .77 56 

2.00 

Total 2.93 .86 83 
1.00 2.16 .90 70 
2.00 2.95 .80 78 

Total 

Total 2.58 .93 148 
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Table 37 
Tests of Between-Subjects Effects for the Moderating Effect of Differentiation Strategy on the 
Relationship between Innovation Generation and Innovation Radicalness (Hypothesis 3) (N= 
148) 
 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

% Sales spent on 
R&D 

2.07 1 2.07 3.51 .063 .03 .46 

Company Age 4.01 1 4.01 .07 .795 .00 .06 
Sample 3.07 1 3.07 5.19 .024 .04 .62 
Company Size .47 1 .47 .79 .376 .01 .14 
Public/Private 4.64 1 4.64 7.87 .006 .05 .80 
Innovation 
Generation 

11.24 1 11.24 19.04 .000 .12 .99 

Differentiation 5.73 1 5.73 9.70 .002 .07 .87 
Generation X 
Differentiation 

1.95 1 1.95 3.31 .071 .02 .44 

Error 82.04 139 .59         
Total 1111.80 148           
Corrected Total 127.76 147           
Computed using alpha = .05. R Squared = .36 (Adjusted R Squared = .32) 

Figure 8 presents the relationship between innovation generation and innovation 

radicalness for low and high levels of differentiation strategy. Figure 8 shows that an increase in 

innovation generation is accompanied by an increase in innovation radicalness. However, the 

slope of the line that represents the relationship between innovation generation and innovation 

radicalenss seems to be steeper for low levels of differentiation strategy compared to high levels 

of differentiation strategy. This suggests a weaker relationship between innovation generation 

and innovation radicalness for high levels of differentiation strategy which is contrary to 

expectations.  
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Figure 8. Moderating effect of differentiation strategy on the relationship between innovation 
generation and innovation radicalness. 

 
Results of the post-hoc GLM analysis for Hypothesis 5a were in agreement with the 

results of the hierarchical regression analysis. Neither one of the analyses revealed a significant 

moderating effect of market orientation on the relationship between innovation generation and 

process innovation. However, market orientation had a significant main effect on process 

innovation (p < .01). The overall model explained 34% of the variance in process innovation. 

The descriptive statistics are presented in Table 38 and the test of between subjects effects are 

presented in Table 39.  
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Table 38 
Descriptive Statistics for the Moderating Effect of Market Orientation Strategy on the 
Relationship between Innovation Generation and Process Innovation (Hypothesis 5a) (N= 150) 
 

Innovation 
Generation 

Market Orientation
Strategy 

Mean Std. Deviation N 

1.00 2.36 .86 38 
2.00 3.08 .83 27 

1.00 
 
 Total 2.66 .91 65 

1.00 3.16 .83 32 
2.00 3.65 .87 53 

2.00 
 
 Total 3.47 .88 85 

1.00 2.73 .93 70 
2.00 3.46 .89 80 

Total 
 
 Total 3.12 .98 150 

 
Table 39 
Tests of Between-Subjects Effects for the Moderating Effect of Market Orientation Strategy on 
the Relationship between Innovation Generation and Process Innovation (Hypothesis 5a) (N= 
150) 
 

Source Type III Sum of 
Squares 

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

% Sales spent on 
R&D 

2.27 1 2.27 3.42 .067 .02 .451 

Company Age 1.06 1 1.06 1.59 .209 .01 .24 
Sample 5.02 1 5.02 7.57 .007 .05 .78 
Company Size .99 1 .99 1.49 .225 .01 .23 
Public/Private 1.35 1 1.35 2.03 .156 .01 .29 
Innovation 
Generation 

15.42 1 15.42 23.25 .000 .14 1.00 

Mkt. Orientation 6.53 1 6.53 9.85 .002 .07 .88 
Generation X Mkt. 
Orientation 

1.32 1 1.32 1.99 .160 .01 .29 

Error 93.54 141 .66         
Total 1600.94 150           
Corrected Total 142.34 149           
Computed using alpha = .05. R Squared = .34 (Adjusted R Squared = .31) 
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Results of the post-hoc GLM analysis for Hypothesis 5b did not provide support for the 

moderating effect of market orientation on the relationship between innovation generation and 

product innovation. However, market orientation had a significant main effect on product 

innovation (p < .001) and the overall model explained 48% of the variance in product innovation. 

The descriptive statistics for the model are presented in Table 40 and the results of the test of 

between subjects effects are presented in Table 41. 

Table 40 
Descriptive Statistics for the Moderating Effect of Market Orientation on the relationship 
between innovation generation and Product Innovation (Hypothesis 5b) (N= 148) 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Innovation 
Generation 

Market Orientation
Strategy 

Mean Std. 
Deviation

N 

1.00 1.86 .79 37 
2.00 2.89 1.14 27 

1.00 
 
 Total 2.29 1.08 64 

1.00 2.90 .91 31 
2.00 3.85 .84 53 

2.00 
 
 Total 3.50 .98 84 

1.00 2.33 .99 68 
2.00 3.53 1.05 80 

Total 
 
 Total 2.98 1.18 148 
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Table 41 
Tests of Between-Subjects Effects for the Moderating Effect of Market Orientation on the 
relationship between innovation generation and Product Innovation (Hypothesis 5b) (N= 148) 
 

Source Type III 
Sum of 
Squares 

df Mean Square F Sig. Partial Eta 
Squared 

Observed
Power 

% Sales spent on R&D 4.80 1 4.80 6.28 .013 .04 .70 
Company Age 2.98 1 2.98 3.90 .050 .03 .50 
Sample .52 1 .52 .68 .412 .01 .13 
Company Size .81 1 .81 1.06 .306 .01 .18 
Public/Private .35 1 .35 .45 .502 .00 .10 
Innovation Generation 26.27 1 26.27 34.41 .000 .20 1.00 
Mkt. Orientation 16.67 1 16.67 21.84 .000 .14 1.00 
Generation X Mkt. 
Orientation 

.37 1 .37 .49 .487 .00 .10 

Error 106.13 139 .76         
Total 1519.13 148           
Corrected Total 205.06 147           
Computed using alpha = .05. R Squared = .48 (Adjusted R Squared = .45) 

Contrary to the hierarchical regression analysis, the post-hoc GLM analysis revealed a 

marginally significant moderating effect of market orientation strategy on the relationship 

between innovation generation and innovation radicalness (p < .1) (Hypothesis 7). The overall 

model explained 39% of the variance in innovation radicalness and market orientation had a 

significant main effect on innovation radicalness (p < .001). The descriptive statistics for the 

model are presented in Table 42 and the results of the test of between subjects effects are 

presented in Table 43.  
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Table 42 
Descriptive Statistics for the Moderating Effect of Market Orientation on the Relationship 
between Innovation Generation and Innovation Radicalness (Hypothesis 7 )(N= 147) 
 

Innovation 
Generation 

Market Orientation
Strategy 

Mean Std. 
Deviation

N 

1.00 1.78 .52 38 
2.00 2.65 .95 26 

1.00 
 
 Total 2.13 .84 64 

1.00 2.60 .83 31 
2.00 3.13 .82 52 

2.00 
 
 Total 2.93 .86 83 

1.00 2.14 .79 69 
2.00 2.97 .89 78 

Total 
 
 Total 2.58 .93 147 

 

Table 43 
Tests of Between-Subjects Effects for the Moderating Effect of Market Orientation on the 
Relationship between Innovation Generation and Innovation Radicalness (Hypothesis 7) (N= 
147) 
 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Observed 
Power 

% Sales spent on R&D .91 1 .91 1.60 .208 .01 .24 
Company Age 6.05 1 6.05 .11 .744 .00 .06 
Sample 2.90 1 2.90 5.12 .025 .04 .61 
Company Size .25 1 .25 .44 .507 .00 .10 
Public/Private 4.83 1 4.83 8.53 .004 .06 .83 
Innovation Generation 14.41 1 14.41 25.43 .000 .16 1.00 
Mkt. Orientation 9.76 1 9.76 17.22 .000 .11 .99 
Generation X Mkt. 
Orientation 

1.65 1 1.65 2.91 .090 .02 .40 

Error 78.18 138 .57         
Total 1107.80 147           
Corrected Total 127.42 146           
Computed using alpha = .05. R Squared = .39 (Adjusted R Squared = .35) 
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Results revealed by Figure 7 and Figure 9 show similar relationships for the moderating 

effect of market orientation strategy on the relationship between innovation generation and 

innovation radicalness. In both figures, while high levels of innovation generation correspond to 

high levels of innovation radicalness when there is high market orientation, the figure reveals a 

weaker relationship between innovation generation and innovation radicalness for high levels of 

market orientation compared to low levels of market orientation. Hypothesis 7 had predicted a 

negative relationship between innovation generation and innovation radicalness for high levels of 

market orientation.  

Figures 7 and 9 do not reveal a negative relationship. However, the findings indicate that 

the strength of the relationship between innovation generation and innovation radicalness 

weakens as market orientation increases from low to high. Therefore, there is partial marginal 

support for the moderating effect of market orientation strategy on the relationship between 

innovation generation and innovation radicalness when the relationships are analyzed using 

GLM. 
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Figure 9. Moderating effect of market orientation strategy on the relationship between 
innovation generation and innovation radicalness. 

 
Chapter Summary 

This chapter contains descriptions of the statistical procedures used to analyze the data in 

the study. The data screening techniques used revealed no problems which required modification 

of the data. The correlations and results of the regression analyses revealed that there were some 

significant differences between the two samples and some control variables had a significant 

effect on the dependent variable. Therefore, sample and four other control variables including 

organization size, age, whether the company is public or private and the percent of sales spent on 

R&D were included in the analyses as control variables.  

The test of the model presented in Chapter 2 was conducted using hierarchical regression. 

Post-hoc analyses were conducted using the GLM procedure. Hierarchical regression, the 
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primary method of testing hypotheses, supported six of the twelve hypotheses. Although the 

post-hoc GLM analysis revealed some other significant relationships, caution should be taken 

when drawing conclusions. The results of the post-hoc analysis provide useful information and 

provide venues for future research. However, caution should be taken when drawing inferences 

because GLM was not the primary method of analysis in this study. In Table 44, a summary of 

the results is presented as they relate to the hypotheses from Chapter 2. These results will be 

discussed in Chapter 5.  

Table 44 
Synopsis of Findings 
 

Hypotheses Result Effect 
Size 

Power Analysis 
Method 

H2: Generic strategy moderates the 
relationship between innovation 
generation (stage 1) and innovation 
type (dimension of stage 2). 

    

H2a: There is a positive 
relationship between 
innovation generation and 
process innovation when 
organizations adopt a low cost 
strategy. 

Not 
Significant 

   

H2b: There is a positive 
relationship between 
innovation generation and 
product innovation when 
organizations adopt a 
differentiation strategy. 

Significant 
(p <.05) 

.04 .68 GLM 
(Categorized 
based on the 

midpoint of the 
scale) 

 
 
 

(table continues) 
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Table 44 (continued). 
 

Hypotheses Result Effect 
Size 

Power Analysis 
Method 

H3: Generic strategy moderates the 
relationship between innovation 
generation (stage 1) and radicalness of 
the innovation (a dimension of stage 
2). There is a positive relationship 
between innovation generation and 
innovation radicalness when 
organizations adopt a differentiation 
strategy. 

Marginally 
Significant 

(p <.1) 

.02 .44 GLM 
(Categorized 
based on the 
median of the 

data) 

H5: Market orientation moderates the 
relationship between innovation 
generation (stage 1) and innovation 
type (a dimension of stage 2). 

Not 
Significant 

   

H5a: There is a positive 
relationship between 
innovation generation and 
process innovation when 
organizations are market 
oriented. 

Not 
Significant 

   

H5b: There is a positive 
relationship between 
innovation generation and 
product innovation when 
organizations are market 
oriented. 

Not 
Significant 

   

 
 
 
 

(table continues) 
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Table 44 (continued). 
 

Hypotheses Result Effect 
Size 

Power Analysis 
Method 

Significant 
(p <.01) 

Not in the 
expected 
direction 

.06 .84 GLM 
(Categorized 
based on the 

midpoint of the 
scale) 

H7: Market orientation moderates the 
relationship between innovation 
generation (stage 1) and innovation 
radicalness (a dimension of stage 2). 
There is a negative relationship 
between innovation generation and 
innovation radicalness when 
organizations are market oriented. 

Marginally 
Significant 

(p <.1) 
Not in the 
expected 
direction 

.02 .40 GLM 
(Categorized 
based on the 
median of the 

data) 

* If the hypotheses was supported using GLM, power was computed based on GLM results. 
Otherwise, power was computed based on hierarchical regression results 
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CHAPTER V 

DISCUSSION 

In the previous chapters a review of the literature on innovation has been presented with 

an emphasis on the two-stage model of innovation. According to the two-stage model of 

innovation, innovation generation represents the first stage of the innovation process and 

innovation outcome represents the second stage of the innovation process. In this study, it has 

been hypothesized that innovation generation is an antecedent to innovation outcome and that 

organizational strategy moderates the relationship between the two stages. 

In Chapter 4, the results of the hierarchical regression analyses used to test the 

hypotheses and the results of the post-hoc GLM analyses were presented. The primary method of 

data analysis provided support for the relationship between the stages of the innovation process 

and also partial support for the moderating effect of strategy on that relationship. The results of 

the post-hoc GLM analyses suggested venues for future research. In this chapter, these findings 

and their implications are examined. Following that, the limitations of this study are presented 

with particular reference to the threats to validity. Finally, directions for future research are 

discussed. 

Analysis and Implications of the Findings 

The first group of hypotheses (1a-1d) proposed a direct, positive relationship between the 

innovation generation (first stage) and innovation outcome (second stage) stages of the 

innovation process. Innovation generation involves generating ideas that have the potential to 

turn into innovations whereas innovation outcome refers to the manifestation of the generated 

ideas. Innovation outcome has various dimensions such as innovation type, radicalness, and 

frequency.  
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The remaining hypotheses in this study examined the moderating effect of strategy on the 

relationship between innovation generation and the various dimensions of innovation outcome. 

The dimensions of strategy that were proposed to be moderators include low cost, differentiation 

and market orientation strategies. More specifically, it was proposed that low cost strategy 

moderated the relationship between innovation generation and process innovation; differentiation 

strategy moderated the relationship between innovation generation and product innovation, 

innovation frequency, and innovation radicalness; and market orientation strategy moderates the 

relationship between innovation generation and all four dimensions of innovation outcome 

included in this study. In the following sections, first the results for the direct relationship 

between the stages and next the moderating effect of strategy on the relationship between the 

stages will be examined. 

The Relationship between the Stages 

Although there are studies in the field of innovation that examine the stages of the 

innovation process and their correlates, empirical studies are scarce. In addition, the existing 

empirical studies typically examine the process at the project level. They examine the process in 

specific innovation projects in an attempt to understand the process and determine the factors 

that affect it. This study provides empirical support for the two-stage model of innovation at the 

organization level. Results show that the four dimensions of innovation outcome (second stage), 

including product innovation, process innovation, innovation radicalness, and innovation 

frequency, are all significantly and positively related to innovation generation (first stage). 

Innovation generation explained 20 to 40 percent of the variance in the various dimensions of 

innovation outcome included in this study (See Table 10). However, although there is support for 

a direct relationship between the stages, the nature of the data collected in this study and the 
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methods used to test the relationships do not allow us to reach causal conclusions. Due to the 

correlational nature of the data analysis, we can conclude that the first stage and the second stage 

are related but not that one precedes the other. A cause and effect relationship cannot be 

concluded using an analysis based on correlation. 

In addition, although hierarchical regression analysis results suggest a significant 

relationship between innovation generation and innovation outcome, caution should be taken 

when interpreting the main effect due to the presence of moderators (Harrison, 2001). In this 

study, organizational strategy was proposed to be a moderator of the relationship between the 

first and the second stage of the innovation process and support was found for this moderation 

effect. For example, although there was support for the relationship between innovation 

generation and innovation frequency, Figure 4 in Chapter 4 shows that when strategy is 

introduced in the model, the direction of the relationship between them is different for high and 

low levels of differentiation strategy. Therefore, the significant findings of a main effect may be 

misleading without considering the moderation effects.  

Strategy as a Moderator of the Relationship between Stages 

The second group of hypotheses examined the effect of organizational strategy on the 

relationship between the two stages of the innovation process. The dimensions of organizational 

strategy that were examined include low cost, differentiation, and market orientation strategies 

and the dimensions of innovation outcome examined include innovation type (product and 

process innovation), frequency, and radicalness. Specifically, it was proposed that market 

orientation and low cost strategy moderated the relationship between innovation generation and 

process innovation. It also was proposed that market orientation and differentiation strategy 

moderated the relationship between innovation generation and product innovation, innovation 
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frequency and innovation radicalness.  

The following section will examine the results obtained through hierarchical regression 

and GLM analyses (reported in Chapter 4). As discussed earlier, hierarchical regression was the 

primary method of data analysis whereas GLM analyses were conducted as post-hoc analyses to 

further understand the results of this study. Regression makes it possible to examine whether the 

relationship between the dependent variable and the independent variable is different at different 

levels of the moderator. This information is revealed through a comparison of the slopes of the 

lines that represent the relationship between the continuous independent and dependent variables. 

GLM, on the other hand, allows the researcher to categorize variables into levels and compare 

mean differences between cells. Differences between means are not the same as differences in 

slopes necessarily, and therefore, hierarchical regression and GLM may reveal different results. 

Some researchers argue that in the case of continuous variables, regression should be preferred 

(Cohen & Cohen, 1983). Therefore, caution should be taken when interpreting the results of the 

GLM analyses. However, GLM findings that are in line with expectations suggest that it may be 

worth examining these relationships in future research. 

Low Cost Strategy as a Moderator 

Results of the hierarchical regression analysis did not provide support for the moderating 

effect of low cost strategy on the relationship between innovation generation and process 

innovation and the results of the post-hoc GLM analysis did not reveal a significant moderating 

effect either (Hypothesis 2a). Some researchers argue that there is more to process innovation 

than reducing cost and that associating low cost strategy with process innovation is an 

oversimplification. Some argue that process innovation is not only a cost cutting tool but also a 

way to speed up product development. In addition, in some industries development of a new 
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product often requires improved processes (Lager, 2002). For example, in the semiconductor 

industry, process improvements lead to improvements in product features. With the help of a 

process innovation, more transistors can be integrated on a single integrated circuit and the 

circuits can run at faster speeds, which lead to products with superior performance. This suggests 

that process innovation may be triggered more by the need to come up with product innovations 

than to cut cost. 

In addition, Porter (1985), suggests that relating low cost strategy only to process 

innovation and differentiation strategy only to product innovation may be an over simplification. 

Organizations may lower costs by lowering material content, facilitating ease of manufacture, 

and simplifying logistical requirements when developing products. Therefore, product 

innovation may be associated with a low cost strategy. Similarly, differentiation strategy may be 

associated with process innovation when the process innovation is designed to increase quality, 

scheduling reliability, and response time to orders, and when it raises buyer value. In this study, 

there was neither a main, nor a moderating effect of low cost strategy on process innovation. It 

may be that other dimensions of strategy are related to process innovation. Therefore, future 

research needs to examine other dimensions of strategy than low cost strategy in relation to 

process innovation. 

Differentiation Strategy as a Moderator 

When it comes to differentiation strategy, hierarchical regression results did not provide 

support for the moderating effect of differentiation strategy on the relationship between the first 

stage (innovation generation) and the product innovation (Hypothesis 2b) and innovation 

radicalness (Hypothesis 3) dimensions of the second stage (innovation outcome). Hierarchical 

regression analysis did provide support for the moderating effect of differentiation strategy on 
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the relationship between innovation generation and innovation frequency (Hypothesis 4).  

Figure 4 presents moderating effect of differentiation strategy on the relationship between 

innovation generation and innovation frequency. The presented relationships are in line with the 

predictions of Hypothesis 4. When there is a high level of differentiation strategy, high 

innovation generation is associated with high innovation frequency. In addition, the direction of 

the relationship between innovation generation and innovation frequency changes when level of 

differentiation strategy changes from low to high, providing additional support to the hypothesis. 

These results imply that if an organization’s objective is to compete by delivering innovations 

frequently, then the organization’s focus needs to be on differentiation strategy in order to turn 

the creative potential and the generated ideas in their organization into frequent innovations.  

Results of the hierarchical regression analyses reveal that differentiation strategy has a 

moderating effect only on the frequency dimension of innovation outcome. In other words, 

differentiation strategy makes a difference only in terms of how frequently generated ideas turn 

into innovations but it does not make a difference in terms of whether generated ideas take the 

form of product or process innovations or how radical the innovations are.   

It is also possible that differentiation strategy affects other dimensions of innovation 

outcome than frequency but not as a moderator. For example Table 23 reveals that although 

differentiation strategy does not have a moderating effect on the relationship between innovation 

generation and product innovation, it does have a significant main effect. It is possible that 

market orientation strategy has a main effect rather than a moderating effect on other dimensions 

of innovation outcome than frequency.  

The model presented in this study is based on a review of existing research. However, 

existing research does not reveal enough empirical support to determine the nature and direction 
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of the relationships. It is possible to come up with alternative configurations for the relationship 

between variables and stages. Therefore, it is possible that differentiation strategy has a 

moderating effect on innovation frequency but a direct effect on other dimensions of innovation 

outcome. Future research needs to examine these alternative models which will be discussed in 

following sections.  

In the post-hoc GLM analysis, where variables were categorized based on the midpoint of 

the scale, a significant moderating effect of differentiation strategy on the relationship between 

innovation generation and product innovation was revealed (p <.05) (Hypothesis 2b). However, 

caution should be taken when interpreting the results due to the small cell size (N=4) obtained in 

this analysis (see Table 21). Similarly, in the post-hoc GLM analysis where variables were 

categorized based on the median of the data, a marginally significant moderating effect of 

differentiation strategy on the relationship between innovation generation and innovation 

radicalness was found, and the relationship was in the expected direction (Hypothesis 3).  Future 

research should look further into these relationships.  

In sum, there was support for the moderating effect of differentiation strategy on the 

relationship between  innovation generation and innovation frequency using hierarchical 

regression analysis. Post-hoc GLM analysis also suggested a marginally significant moderating 

effect of differentiation strategy on the relationship between innovation generation and 

innovation radicalness. Although there was some possible evidence of a moderating effect on 

product innovation, because of the small cell size (N=4), making an interpretation may be 

misleading. However, future research should look further into these possible relationships.  
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Market Orientation Strategy as a Moderator 

Results of the hierarchical regression analysis did not provide support for the moderating 

effect of market orientation strategy on the relationship between innovation generation and 

product innovation (Hypothesis 5b), innovation generation and process innovation (Hypothesis 

5a), or innovation generation and innovation radicalness (Hypothesis 7). There was support for 

the moderating effect of market orientation strategy on the relationship between innovation 

generation and innovation frequency (Hypothesis 6). 

When it comes to innovation frequency, Figure 5 shows that innovation frequency 

increases as innovation generation increases for high levels of market orientation. In addition, the 

direction of the relationship between innovation generation and innovation frequency changes as 

the level of market orientation changes. The fact that market orientation changes the nature of the 

relationship between the stages provides support for the moderating effect of market orientation 

strategy. As expected, results suggest that in organizations that emphasize a market orientation, 

generated ideas manifest themselves in the form of frequent innovations.  

One possible explanation for this finding is that market orientation only moderates the 

relationship between innovation generation and innovation frequency dimension among all 

innovation outcomes. However, we should not rule out other possible effects of market 

orientation strategy than the moderating effect on innovation outcome. The fact that market 

orientation has a significant main effect on product innovation, even though there is no 

moderating effect (See Table 16), suggest that market orientation may have a direct effect on 

certain innovation outcomes. As stated earlier, although the model presented in this study is 

derived from existing research, there aren’t enough empirical studies to draw causal conclusions 

and to determine the direction and the nature of the relationships among variables. Therefore, 
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alternative configurations of the model which will be presented in the following sections may 

explain some of the findings.  

The two different post-hoc GLM analyses, with data categorized based on the midpoint of 

the scale and the median of the data, suggested a significant moderating effect of market 

orientation strategy on the relationship between innovation generation and innovation radicalness 

(Hypothesis 7).  However, although there was a significant moderating effect, it was not in the 

predicted direction. Figure 7 and Figure 9 show similar patterns. In each case, there was a 

positive relationship between innovation generation and innovation radicalness for high levels of 

market orientation strategy, whereas Hypothesis 7 had proposed a negative relationship. Also, 

the line that represents the relationship between innovation generation and innovation radicalness 

was steeper for low levels of market orientation strategy compared to high levels of market 

orientation strategy. One possible explanation is that the relationship between innovation 

generation and innovation radicalness may not be linear in the presence of different degrees of 

market orientation strategy.  

It may be that there is an optimum amount of market orientation strategy when it comes 

to innovation radicalness. Below that optimum level of market orientation, changes in innovation 

generation may lead to a greater increase in innovation radicalness whereas above that level, the 

rate change may start to decline. Figures 7 and 9 also suggest that too much emphasis on market 

orientation may limit the organization’s focus to incremental innovations. As shown in the 

Figures, smaller change in innovation generation leads to a greater change in innovation 

radicalness for low levels of market orientation compared to high levels of market orientation.  

Some degree of market orientation is necessary for success. Organizations need to know 

what customers expect, what products or processes are available in the market and what the 
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conditions are in the organization’s competitive environment in order to direct their innovative 

efforts. However, a review of the literature suggests that most of the breakthrough innovations 

emerge from slack, which can be explained as extra resources devoted to experimentation with 

new ideas. Most of the breakthrough innovations emerge in R&D departments of organizations 

rather than coming from the customers. Therefore, too much focus on the market may limit the 

radicalness of the innovations. Although results did not reveal a negative relationship between 

innovation generation and innovation radicalness for high levels of market orientation, we can 

see by looking at the figures that too much focus on the market limits the radicalness of the 

innovations because the slope of the line starts to decline.  

 This study did not provide support for the moderating effect of market orientation 

strategy on the relationship between innovation generation and innovation type. This was true for 

both product and process innovation. Although GLM analyses revealed a main effect of market 

orientation strategy on both product and process innovation and hierarchical regression revealed 

a main effect on product innovation, neither hierarchical regression nor the GLM analyses 

provided support for a moderation effect. These findings suggest that market orientation strategy 

may have a direct effect on product and process innovations; it does not have a moderating 

effect.  

In sum, the findings of this study reveal a direct and positive relationship between 

innovation generation and all dimensions of innovation outcome including product innovation, 

process innovation, innovation frequency and innovation radicalness. The primary method of 

data analysis, hierarchical regression, supported the moderating effect of strategy (differentiation 

and market orientation strategies) on the relationship between innovation generation and only 

innovation frequency among all the dimensions of innovation outcome.  
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Implications of Findings 

The results of this study revealed a significant and a positive relationship between 

innovation generation and all dimensions of innovation outcome. Findings suggest that in order 

to create product innovations, process innovations, radical innovations and frequent innovations, 

organizations need to generate ideas.  Therefore, innovation generation is a necessary condition 

for all dimensions of innovation outcome. However, the results of the analysis also suggest that 

the relationship between innovation generation and innovation outcome are affected by 

organizational strategy. For example, when high and low levels of differentiation strategy are 

introduced, the relationship between innovation generation and innovation frequency changes 

direction.  

Primary data analysis provided support for the moderating effect of differentiation and 

market orientation strategies on the relationship between innovation generation and innovation 

frequency. Findings suggest that strategy (differentiation and market orientation) has a 

moderating effect only on the frequency dimension of innovation outcome. Results did not reveal 

any other moderating effect; however, there was a main effect of market orientation strategy on 

both product innovation and innovation radicalness. These findings suggest that the role of 

strategy in the innovation process is different for different dimensions of innovation outcome. 

Strategy may have a moderating effect in one case and a main effect in another. 

Although the primary data analyses did not reveal any moderating effect for market 

orientation strategy on any innovation outcome other than innovation frequency, there was a 

main effect of market orientation strategy on product innovation (see Table 16) and innovation 

radicalness (see Table 18). One possible explanation is that when it comes to innovation 

frequency, strategy is a moderator on the relationship between innovation generation and 
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innovation frequency. However, when it comes to innovation radicalness and product innovation, 

market orientation strategy does not have a moderating effect but a main effect. In sum, the role 

of strategy is not the same for all dimensions of innovation outcome. Strategy does not affect all 

dimensions of innovation outcome in the same way.  

When it comes to post-hoc GLM analyses, results revealed a significant moderating effect 

of market orientation strategy for innovation radicalness and a marginally significant moderating 

effect of differentiation strategy on innovation radicalness. Future research should look further 

into these relationships. Combined together, the primary data analyses, and the post-hoc analyses 

suggest that strategy (market orientation and differentiation) may have a moderating effect on 

innovation frequency and innovation radicalness dimensions of innovation outcome. However, 

we should be cautious when reaching this conclusion for innovation radicalness because a 

significant moderating effect was not revealed by the primary data analyses but by the post-hoc 

analyses. 

In sum, results suggest that different dimensions of strategy have different roles in the innovation 

process for each innovation outcome. Market orientation and differentiation strategies are 

moderators when it comes to innovation frequency. Post-hoc analysis suggests this may be true 

for radicalness dimension as well. However, when it comes to product innovation, there was only 

a main effect of market orientation strategy but not a moderating effect. There was no support for 

the moderating effect of low cost strategy on the relationship between innovation generation and 

any dimension of innovation outcome.    

Validity Issues and Limitations 

By acknowledging the limitations of this study, I hope to assist readers in accurately 

interpreting the results, and to assist future researchers in focusing their own studies of 
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innovation. While caution was taken to ensure validity, due to the nature of correlation research 

and the low response rate achieved in this study, the following validity issues need to be 

addressed.  

The strategy variables in this study were measured using instruments that have been used 

in numerous studies, and their validity has been determined in this research. On the other hand, I 

created some of the innovation measures in this study. In order to make sure the created 

measures measured the construct of interest, correlations between these measures and some of 

the control variables were examined. Variables included in this study as controls, including 

percent of sales spent on R&D, percent of engineers working for the organization, and education 

level of employees, have been used by other researchers as indicators of innovativeness. 

Therefore, the correlation coefficients between these variables and innovation outcomes were 

examined. The correlations between the measurement instruments I created and the criterion 

variables which were included as control variables in this study were significant (p. < .01) 

providing support for criterion-related validity.  

Construct validity refers to the extent to which the measures selected actually measure 

the construct of interest. As a first step in assessing construct validity, professors in the field 

were asked to review the questions because construct validity depends on established theories for 

support. Construct validity  suggests agreement between a theoretical concept and a specific 

measuring device or procedure. Construct validity can be broken down into two sub-categories: 

convergent validity and discriminate validity. Convergent validity is important to make sure that 

related constructs correlate with each other in the expected manner and discriminate validity 

ensures that separate constructs are not correlated. After administering the pilot questionnaire, 

factor analysis was conducted to ensure convergent and discriminate validities and scales were 
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revised whenever necessary.  

Spurious correlations and common method variance are two limitations of survey 

research. The possibility that an unmeasured variable or event causes spurious correlations 

among the measured variables is an internal validity threat (Mitchell, 1985). To limit the 

potential threat from unmeasured variables, a thorough literature review was conducted and 

variables that had been found to relate to innovation were included in the study as control 

variables. As expected, some of these variables were significantly correlated with the dimensions 

of innovation outcome included in this study. However, there was still support for the hypotheses 

after controlling for those variables. Including control variables limits the likelihood of a 

problem; however, it is not possible to include all the factors that may cause spurious 

correlations. Therefore, it is not possible to completely eliminate the problem. 

The other limitation and threat to internal validity, common method variance, is due to 

using a single method to collect the data (Podsakoff & Organ, 1986). In such a case, it may be 

difficult to tell whether the observed relationships are due to real associations among the 

constructs of interest, or whether the correlations come from some form of measurement bias in 

the instrument or respondent. One source of common method variance could be the consistency 

motif. In that case, the respondents’ desire to appear consistent in their responses constitutes a 

threat to internal validity. It involves giving answers which are socially desirable, attempting to 

guess the answers that should be given to support or contradict the theory assumed to lie beneath 

the question, or a host of other considerations.  

For example, almost all respondents indicated that building a good reputation was a 

priority for their organization (See Appendix A, item 22).  This was true regardless of whether 

their organization adopted the low cost or differentiation strategy, though the item was intended 
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as part of the differentiation scale. As a result of the factor analysis and reliability analyses, this 

item was removed from analysis to ensure construct validity. There did not seem to be any 

indicators of a consistency motif after removing the item; therefore, the consistency motif does 

not appear to have been a major limitation of this study. Whereas using a single method to 

collect data is always a limitation, it does not appear to have been a major issue here. 

The major limitation in this study, a threat to both internal and external validity, is the 

low response rate. The importance of questionnaires as instruments for data collection in the 

behavioral sciences is widely recognized. However, low and declining response rates have been 

emphasized by many researchers. The National Federation of Independent Business (NFIB) has 

seen response to its Small Business Economic Trends survey decline by one-third over the last 

two decades (Cycyota & Harrison, 2002, Dennis, 2003, Griffis, Goldsby, & Cooper, 2003). 

Whereas low and declining response rates are a problem with mail surveys, care was taken to 

ensure the respondents represented the sample of interest. 

For both samples, demographic data for the respondents and for the mailing list were 

compared in order to see if the respondents were representative of the sample. Results for the 

first sample, which included the semi conductor, audio video equipment and computer hardware 

industries, revealed that there was only a significant difference in terms of company size when 

the respondents and the mailing list’s characteristics are compared (p. < .001). The respondents 

to the survey came from smaller companies compared to the industry average. However, when 

companies with more than 5000 employees (.6% of the mailing list) are taken out from the 

mailing list, which cause the distribution to be skewed towards large organizations, the 

difference between the sample and the mailing list is not significant. Results for the second 

sample, which included the machinery manufacturing industry, showed that there were 
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significant differences in terms of company age (p. < .001) and gender (p. < .01) when the 

characteristics of the respondents and the mailing list were compared. Younger companies and 

more females contributed to the study compared to the industry average.  

Various studies have examined factors that contribute to low response rates and some of 

those are applicable to this study. In addition, under the present stressful and competitive 

working life, people have less time and energy to spend on completing questionnaires (Baruch, 

1999). This is likely to be a greater problem in dynamic business environments such as the ones 

included in this study. Effects of gender on response rate generally suggest that women are more 

likely to respond to mail surveys than men (Green, 1996). By the nature of the industries 

included in this study, most of the contacts were males, which may have contributed to low 

response rates. Research also suggests that executive response rates are declining (Cycyota & 

Harrison, 2001) and the sample in this study consisted of high level executives, CEOs, or owners 

of the companies. All these factors combined with the trend of declining response rates to survey 

research may explain the low response rate achieved in this study. Regardless, generalization of 

results should be done cautiously. 

Directions for Future Research 

As stated earlier, a unifying framework has not emerged in innovation research. The 

nature and the direction of the relationship between innovation and its correlates are not clearly 

defined in the literature. The theoretical model presented in chapter one seems to be a good way 

of summarizing the relationships based on a review of the literature. While it was not possible to 

test the whole model, there was support for the part of the model which was examined in this 

study. Results showed that there was a direct relationship between innovation generation and all 

dimensions of innovation outcome including process innovation, product innovation, innovation 
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radicalness and innovation frequency.  

Results of the primary data analysis also provided some support for the moderating effect 

of strategy on the relationship between the stages. There was support for the moderating effect of 

differentiation and market orientation strategies on the relationship between innovation 

generation and innovation frequency. Primary data analysis provided support for the moderating 

effect of strategy only on the frequency dimension of innovation outcome. Results of the post-

hoc GLM analyses also suggest that there may be a moderating effect of differentiation and 

market orientation strategies on the relationship between innovation generation and innovation 

radicalness. Future research might consider looking further into these relationships. 

The nature of the correlational research does not allow us to make causal inferences about 

relationships and due to limited resources, it was not possible to test the whole model proposed 

in Chapter 1. Therefore, while there is some support for the model, the possibility of alternative 

models should be acknowledged. For example, it may be that individual creativity rather than an 

innovation supporting climate is antecedent to the first stage and that climate rather than 

individual creativity is the moderator. The nature and direction of these relationships have not 

been determined in innovation literature and the nature of this study does not allow us to make 

causal inferences although this study provides support for the expected relationships. 

While there was support for the moderating effect of organizational strategy on the 

relationship between the stages, its effect on the first stage needs to be examined as well. In this 

study, I propose that strategy moderates the relationship between innovation generation and 

innovation outcome, which means that various ideas may be generated in the organization but 

the ideas that are inline with the strategies of the organization get to be implemented. An 

alternative explanation may be that organizational strategy affects the first stage of the 
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innovation process and only ideas that are in line with the strategies of the organization are 

generated. Figure 10 may be an alternative model. 

 

Figure 10. Alternative theoretical model I 

 

 

 

 

 

 
 

 

 

Post hoc analyses revealed that differentiation and market orientation strategies explain a 

significant amount of variance (27%) in innovation generation (p. < .05). The nature of the data 

collected in this study and the methods of analyses allow us to discover relationships but do not 

allow us to make causal inferences. While we know that certain variables are related, we cannot 

be sure about the direction of the relationships.  

For example, whereas Figure 10 seems to offer an alternative model, the next question 

may be the role of climate and individual creativity in that model. An organization’s strategy sets 

the direction for its activities. An organizational climate that supports the strategy of the 

organization makes implementation of the strategies possible. Therefore, strategy may have an 

indirect effect on idea generation through organizational climate. A case may be made that an 

organization’s strategy determines its climate. In that case, strategy could affect the climate, 
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which would ultimately affect innovation generation activities. In the presence of creative 

individuals, an innovation supporting climate would lead to innovation generation. Accordingly, 

Figure 11 offers another alternative model. 

Figure 11. Alternative theoretical model II 

 

 

 

 

 

 

 

 
 

Similarly, strategy may have a direct effect on some of the dimensions of innovation 

outcome. For example, the results of this study suggest that market orientation has a moderating 

effect on innovation frequency and a main effect on product innovation. Post-hoc analyses 

suggest a moderating effect of market orientation strategy on innovation radicalness.  Therefore, 

each strategy variable may have a different relationship with different dimensions of innovation 

outcome. Figure 12 may be an alternative model that explains the role of market orientation 

strategy in the innovation process.  
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Figure 12. Alternative theoretical model III. 

  

 

 

 

 

 
 

 

 

 

Future studies should include further examination into the relationship between various 

organization-level and individual-level variables and the stages of the innovation process. As 

discussed earlier, relationships are not clear in the literature. Alternative models representing 

different relationships need to be examined to make sure that they do not explain the innovation 

process better than the model proposed in this study.   

As discussed above, one of the limitations of correlational research is that it does not 

allow us to make causal inferences and the direction of the relationships have not been 

determined in innovation research either. Therefore, the relationship between the variables 

included in the theoretical model (Figure 1. Part B) can be presented in different ways and 

alternative models may exist. While it is necessary to recognize this possibility, the theoretical 

model presented in chapter one seems to be a good way of summarizing the relationships 

proposed in innovation literature.  
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There are other issues that require further attention in addition to the possible alternative 

models discussed above. We can expand the variables and settings included in this study. Other 

types of innovation and other strategy variables as well as other industries can be examined. This 

study examines only two types of innovation as dimensions of innovation outcome. Existing 

literature suggests that product and process innovations are considered to be engines of growth 

and success for organizations in today’s business world; however, other types of innovation need 

to be examined as well. This study provides support for the multidimensional conceptualization 

of innovation and shows that different organizational strategies have different effects on various 

innovation outcomes. The effects of other individual and organization level variables other than 

strategy on innovation outcome need to be examined in future studies.  

In addition, as stated earlier, an organization’s strategy can be examined using multiple 

criteria. The role of generic strategy and market orientation strategy were examined in this study. 

Low levels of market orientation strategy had a stronger moderation effect than high levels of 

market orientation strategy which was an unexpected finding. Future research needs to examine 

the role of market orientation strategy in the innovation process further. In this study, the sample 

was chosen from industries where innovation was believed to be common. However, in today’s 

dynamic business world, almost all organizations are forced to be innovative whether it is 

innovation in products, processes, services, or management systems. Therefore, in order for the 

results to be generalizable, this study should be repeated in different industries.  

Conclusion 

This research started with the goal of examining organization-level variables within the 

two-stage model of innovation, taking into consideration the dimensions of innovation outcome. 

The first stage represents the generated ideas in the organization whereas the second stage 
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represents the outcomes of innovative efforts in the form of product or process innovations, 

radical or incremental innovations, frequent or sporadic innovation. A review of the literature 

suggests innovation type, radicalness, and frequency as the most commonly studied dimensions 

of innovation outcomes.  

In the first chapter, a theoretical model was introduced where organizational climate and 

individual creativity were associated with the innovation generation stage, whereas 

organizational structure and strategy were proposed as moderators between the two stages of the 

innovation process. I focused on organizational strategy because it has not received as much 

attention from innovation researchers as some other correlates of innovation although it is a very 

important factor in that strategy guides decisions about organizational innovation. 

In chapter two, a review of the innovation literature that pertains to this study and 

hypotheses was presented. The first group of hypotheses proposed that there was a direct 

relationship between innovation generation and innovation outcome. More specifically, it was 

hypothesized that there was a direct relationship between innovation generation and product 

innovation, process innovation, innovation frequency and innovation radicalness.  

The second group of hypotheses proposed strategy as a moderator of the relationship 

between the stages of the innovation process. First, it was hypothesized that low cost strategy 

moderates the relationship between innovation generation and process innovation. Second, it was 

hypothesized that differentiation strategy moderates the relationship between innovation 

generation and product innovation, innovation frequency and innovation radicalness. Finally, it 

was hypothesized that market orientation strategy moderates the relationship between innovation 

generation and all dimensions of innovation outcome including process innovation, product 

innovation, innovation frequency and innovation radicalness.  
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In chapter 3, methods used to test the hypotheses were presented. The method to collect 

the data was a mail questionnaire and the data was collected in two different mailings. 

Questionnaires were sent to executives from companies in the computer manufacturing, audio 

video equipment, semiconductor and machinery manufacturing industries. One hundred seventy 

four responses were received and 4.7% response rate was achieved. First, hierarchical regression 

analyses were used to test the hypothesized relationships. Second, GLM analyses were used to 

conduct additional tests for hypotheses that were not supported by the hierarchical regression 

models.  

In chapter 4, results of the analyses of hypothesized relationships were presented. The 

first group of hypotheses, which proposed that there is a direct relationship between innovation 

generation and innovation outcome, was supported for all dimensions of innovation outcome. 

There also was partial support for the second group of hypotheses, which proposed that strategy 

moderated the relationship between the stages. More specifically, the primary method of data 

analyses revealed a moderating effect of both differentiation and market orientation strategies on 

the relationship between innovation generation and innovation frequency. Primary data analyses 

did not provide support for the moderating effect of strategy on the relationship between 

innovation generation and any dimension of innovation outcome except innovation frequency. 

The post-hoc analyses suggested a marginally significant moderating effect of differentiation 

strategy and a significant effect of market orientation strategy on the relationship between 

innovation generation and innovation radicalness.  

The nature of the methods and analyses used in this study does not allow us to make 

causal inferences. Whereas I found support for the proposed relationships, it should be noted that 

alternative models may explain the relationships as well. While we can come up with a number 
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of topics for future research, this study has important contributions towards a unifying 

framework. First, there was support for the two stage model of innovation. Second, there was 

support for the moderating effect of strategy on the relationship between the first and the second 

stages of the innovation process. As suggested in the literature, strategy, as an organization-level 

variable, had an impact on the second stage of the innovation process. Third, this study provided 

support for the multidimensional conceptualization of innovation outcome. The same strategy 

variables had different effects on the relationship between innovation generation and the four 

dimensions of innovation outcome included in this study. Therefore, innovation outcome cannot 

be represented by a single variable, it has various dimensions.  In sum, these results provide a 

step towards a unifying framework in innovation research by building on the stage approach to 

innovation, and by incorporating the multiple dimensions of innovation outcome and strategy 

into the stage model. 
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Independent Variables 
Innovation Generation 

When it comes to innovation, there is a distinction between creating ideas and turning those ideas 
into outcomes such as innovative products or processes. The questions below are related to the 
creation of ideas in your organization. Please indicate the degree to which you agree or disagree 
with the following statements by clicking the appropriate circle. 
11. In this organization, we are successful at coming up with new and innovative ideas 
12. Innovation efforts do not yield results because there is lack of creative and innovative ideas 
in this organization 
13. We are better at generating ideas compared to our competitors 
14. New ideas and knowledge are constantly generated in this organization 
 

Organizational Strategy 
Strategic Positioning 
15. Maintaining low cost relative to competitors 
16. Ensuring the availability of raw materials 
17. Operating efficiency of the business unit 
18. Continuing, overriding concern for cost reduction 
19. Creating products that are recognized industry wide as being unique 
20. Creating products that permit the firm to command higher than average prices 
21. Products in high priced segments 
22. Efforts to build reputation 
23. Satisfying customers’ unique needs 
 
Market Orientation 
24. We routinely gather opinions from our clients 
25. We explicitly track the policies and tactics of our competitors 
26. We forecast sales, customer preferences, technology, etc 
27. We conduct special market research studies 
 

Dependent Variables 
Innovation Type 

28. Our innovations involve product innovations 
29. Our innovations involve refining existing products 
30. Our innovations involve technological innovations 
31. Our innovations involve finding new methods of production and manufacturing 
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32. Our innovations involve finding new sources of supply 
33. Our innovations involve reducing labor costs 
34. Our innovations involve improving production flexibility 
35. Our innovations involve reducing material consumption 
36. Our innovations involve reducing energy consumption 
 

Innovation Radicalness 
Innovation radicalness is determined by the degree of the newness of the innovation. The most 
radical innovations are innovations that are new to the world. 
37. We come up with radically innovative products 
38. We come up with radically innovative technologies 
39. Our methods of production and manufacturing are radically innovative 
40. We find radically new sources of supply 
41. We find radically new ways of reducing labor costs 
42. We find radically new ways of improving production flexibility 
43. We find radically new ways of reducing material consumption 
44. We find radically new ways of reducing energy consumption 
 

Innovation Frequency 
45. My firm introduces new products to the market more frequently compared to other firms in 
our industry 
46. In my organization, introducing products to the market frequently is a priority 
47. My firm introduces new processes in the organization more frequently compared to other 
firms in our industry 
48. Introducing new processes in the organization is one of our priorities 
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Control Variables 
1. How old is your company? 
2. How long have you been working with your present company? 
3. Please check the highest level of education you have attained?   
  HIGH SCHOOL DIPLOMA 
  VOCATIONAL/ TECHNICAL CERTIFICATE 
  ASSOCIATE’S DEGREE 
  BACHELOR’S DEGREE  
  MASTER’S DEGREE 
  DOCTORATE 
4. What is your age? 
5. What is your gender? 
6. Approximately how many people are employed by your company? 
7. What percentage of total sales is spent on research and development? 
8. Is your company     PUBLIC or  PRIVATE? 
9. Approximately what percent of the employees in your organization are engineers and 
scientists? 
10. What industry is your company in? 
11. If you are not the president or the owner of the company, please indicate your title.  
 

Innovation Type 
The following questions relate to the types of innovations that your company delivers. In 
comparison to your major competitors over the last three years, please indicate the degree to 
which your company has: 
14. Focused on being first in the industry to try new methods and technologies 
15. Focused on using the latest technology in production 
16. Focused on capital investment in new equipment and machinery 
17. Been the leader in the introduction of process innovations 
18. Placed significant emphasis on new product development through allocation of substantial 
financial resources 
19. Developed a large variety of new products or made dramatic changes in existing products 
20. Increased the rate of new product introductions to the market 
21. Increased the overall commitment to develop and market new products 
 



 170

Innovation Frequency 
The following questions are related to your company’s innovation frequency. Please indicate the 
degree to which you agree or disagree with the following statements. 
22. We introduce new products to the market more frequently compared to other companies in 
our industry 
23. We introduce new processes in the company more frequently compared to other companies 
in our industry 
24. My company places significant emphasis on the frequent introduction of new processes in 
the company 
25. My company places significant emphasis on the frequent introduction of new products to the 
market  
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In the following survey you will be asked about innovation in your company. Innovation 
can be defined as any new product, technology, or process developed by your company. 
Most of the questions require you to answer from the perspective of the company. There is 
no right or wrong answer, so please answer as objectively as you can. 
 

A. Innovation 
The following questions relate to the types of innovations that your company delivers. In 
comparison to your major competitors over the last three years, use the following scale to 
rate the extent to which your company has: 

1= NOT AT ALL - - - 5=TO A GREAT EXTENT 
 

1. Focused on being first in the industry to try new methods and technologies 1   2   3   4   5 

2. Focused on using the latest technology in production  1   2   3   4   5 

3. Focused on capital investment in new equipment and machinery 1   2   3   4   5 

4. Been the leader in the introduction of process innovations 1   2   3   4   5 

5. Placed significant emphasis on new product development through allocation 
of substantial financial resources 

1   2   3   4   5 

6. Developed a large variety of new products or made dramatic changes in 
existing products 

1   2   3   4   5 

7. Increased the rate of new product introductions to the market 1   2   3   4   5 

8. Increased the overall commitment to develop and market new products 1   2   3   4   5 
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The following questions are asking about how radical your company’s innovations are. 
(Radicalness is determined by the degree of newness of the innovation. The most radical 
innovations are innovations that are new to the world.) Please circle the appropriate response 
by using the following scale. 

1= COMPLETELY DISAGREE - - - 5=COMPLETELY AGREE 
 

9. Our products are radically innovative  1   2   3   4   5  

10. Technologies we develop are radically innovative  1   2   3   4   5 

11. Our methods of production/manufacturing are radically innovative 1   2   3   4   5 

12. We find radically new sources of supply  1   2   3   4   5  

13. We find radically new ways of reducing our labor costs 1   2   3   4   5  

14. We find radically new ways of  improving our production flexibility 1   2   3   4   5 

15. We find radically new ways of reducing our material consumption 1   2   3   4   5 

16. We find radically new ways of reducing our energy consumption 1   2   3   4   5 

 
The following questions are related to your company's innovation frequency. Please circle 
the appropriate response by using the following scale. 

1= COMPLETELY DISAGREE - - - 5=COMPLETELY AGREE 
 

17. We introduce new products to the market more frequently compared to 
other companies in our industry 

1   2   3   4   5 

18. We introduce new processes in the company more frequently compared to 
other companies in our industry 

1   2   3   4   5 

19. My company places significant emphasis on  the frequent introduction of 
new processes in the company 

1   2   3   4   5 

20. My company places significant emphasis on the frequent introduction of 
new products to the market  

1   2   3   4   5 
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When it comes to innovation, there is a distinction between creating ideas and turning 
those ideas into innovation outcomes in the form of innovative products or processes. The 
following questions are related to the creation of ideas in your company. Please circle the 
appropriate response by using the following scale 

1= COMPLETELY DISAGREE - - - 5=COMPLETELY AGREE 
 

21. In this company, we are successful at coming up with new and innovative 
ideas 

1   2   3   4   5 

22. There is lack of  creative and innovative ideas in this company 1   2   3   4   5 

23. We are better at generating ideas compared to our competitors 1   2   3   4   5 

24. New ideas and knowledge are constantly generated in this company 1   2   3   4   5 

 
B. Organizational Background 

The following questions are related to your company's strategic orientation. Please circle 
the appropriate response by using the following scale. 

1= LOW PRIORITY - - - 5=HIGH PRIORITY 
 

1. Maintaining low cost relative to competitors 1   2   3   4   5 

2. Ensuring the availability of inexpensive raw materials 1   2   3   4   5 

3. Increasing efficiency in operations  1   2   3   4   5 

4. Reducing cost 1   2   3   4   5 

5. Creating products that are recognized industry wide as being unique 1   2   3   4   5 

6. Creating products that permit the company to charge higher than average 
prices  

1   2   3   4   5 

7. Creating products to be sold in high priced segments of the market 1   2   3   4   5 

8. Building a good reputation 1   2   3   4   5 

9. Designing new products or modifying existing products to satisfy customers’ 
unique needs 

1   2   3   4   5 
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The following questions are related to your company's market orientation. Please circle the 
appropriate response by using the following scale. 

1= COMPLETELY DISAGREE - - - 5=COMPLETELY AGREE 
 

10. We routinely gather opinions from our clients  1   2   3   4   5  

11. We explicitly track the policies and tactics of our competitors 1   2   3   4   5  

12. We forecast sales, customer preferences, technology, etc 1   2   3   4   5 

13. We conduct special market research studies 1   2   3   4   5 

 
C. Demographics 

The following questions pertain to your company and personal background. Please answer 
each question as best as you can. 

1. How old is your company?   __________ YEARS 
 
2.  How long have you been working with your present company?   __________ YEARS 
 
3.  Please check the highest level of education you have attained?   
  HIGH SCHOOL DIPLOMA 
  VOCATIONAL/ TECHNICAL CERTIFICATE 
  ASSOCIATE’S DEGREE 
  BACHELOR’S DEGREE  
  MASTER’S DEGREE 
  DOCTORATE 
 
4.  What is your age?   __________ YEARS 
 
5.  What is your gender?    MALE   FEMALE 
 
6. Approximately how many people are employed by your company?   __________ 

EMPLOYEES 
 
7.  What percentage of total sales is spent on research and development?   __________ % 
 
8. Is your company     PUBLIC or  PRIVATE? 
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9.  Approximately what percent of the employees in your company are engineers and 

scientists?  __________ % 
 
10. Which of the following best describes your organization’s primary industry? 
  ENGINES AND TURBINES 
  FARM AND GARDEN MACHINERY AND EQUIPMENT 
  CONSTRUCTION, MINING, AND MATERIALS HANDLING 
  METALWORKING MACHINERY AND EQUIPMENT 
  REFRIGERATION AND SERVICE INDUSTRY MACHINERY 
  OTHER  ____________________ 
11.  If you are not the president or the owner of the company, please indicate your title. 

____________________ 
12. Would you be willing to participate in an online survey conducted by the same 

researchers in the future? 
  NO or  YES (if yes, please indicate your e-mail address in the space provided below. We 

appreciate your contribution to our research)   
 
 
 
 
Thank you for taking the time to complete this questionnaire. Your assistance in providing this 
information is very much appreciated. Remember if you want a copy of the executive summary 
of the results, you can include contact information below. In addition, if there is anything else 
you would like to tell us about this survey, please do so in the space provided.  
 
 
 
 
If you have misplaced the enclosed return envelope with the return address, please return your 
completed questionnaire to: 

Banu Goktan 
UNT Department of Management 

P.O. Box 305429 
Denton, TX 76203-5429 
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April 15, 2004 
 
 
Name Lastname 
Street Address 
City, State Zip Code 

 
 

Dear Ms Lastname, 
 

This research study, sponsored by the University of North Texas, Department of Management, is 
designed to understand the relationship between various organizational characteristics and 
innovation. The survey is directed to the individual in the company who has the greatest 
responsibility for making engineering decisions. Results from this study will contribute to our 
understanding of the organizational factors that foster or inhibit organizational innovativeness. 
We wish to thank you in advance for your participation in this study. It is through your 
cooperation in studies like these that we can all advance our understanding of businesses.  
 
Your company has been randomly selected from an industry directory to give your opinion on 
these issues. Although participation in this study is voluntary, in order for the results to truly 
represent the industry, it is important that each questionnaire is completed. The time to complete 
the questionnaire should be no more than 10-15 minutes. If you prefer, an online version of the 
questionnaire is available through the following link www.coba.unt.edu/innovation.htm  If you 
choose to complete the online questionnaire, please do not return the mail questionnaire to us. 
 
This is a strictly confidential questionnaire. Your answers will never be used in any way that 
would identify you. Information from the questionnaire will be compiled into overall research 
reports that may be published at a later time in aggregate form only. Individual responses will 
not be part of these reports. Please feel free to keep this page for your records.  
 
An executive summary of the initial results will be available to all respondents this summer. If 
you wish to obtain the executive summary, you may provide your mailing address or e-mail 
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address in the space provided at the end of the survey. If you prefer to maintain anonymity, you 
may send an e-mail to goktana@cobaf.unt.edu or mail a request to the address on the letterhead. 
Thank you for your cooperation and assistance. We would be happy to answer any questions you 
might have. You can find our e-mail addresses and phone numbers below, and the mailing 
address on the letterhead. 
 
 
Dr. Grant Miles      Banu Goktan 
Phone Number      Phone Number 
E-mail address       E-mail address 
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Two weeks ago a questionnaire seeking your opinion about organizational innovativeness was 
mailed to you. If you have already completed and returned the mail questionnaire to us or filled 
out the online version, your help is greatly appreciated.  
 
If you have not yet completed the survey, we encourage you to do so as soon as possible. Your 
company was carefully selected for inclusion in the sample.  To ensure accurate results, it is 
important that as many responses as possible are received.  Through your cooperation, 
advancements can be made in both theory and practice within the field of innovation.  
 
If you did not receive a questionnaire, or if it was misplaced, the online version is available 
through the following link www.coba.unt.edu/innovation.htm  If you prefer, you can send us an 
e-mail at goktana@cobaf.unt.edu and we will mail another one to you today. 
 
A. Banu Goktan, Innovation Study Coordinator 
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April 5, 2004 

 
 
 
Dear Ms Goktan, 

 
We need your help! We are a group of researchers from the University of North Texas, 
Department of Management conducting a university sponsored research study on organizational 
innovativeness. It is designed to understand the relationship between various organizational 
characteristics and innovation. We wish to thank you in advance for your participation in this 
study. It is through your cooperation in studies like these that we can all advance our 
understanding of businesses.  
 
Your company has been randomly selected from an industry directory to give your opinion on 
these issues. Although participation in this study is voluntary, in order for the results to truly 
represent the industry, it is important that each questionnaire is completed. The time to complete 
the questionnaire should be no more than 10-15 minutes. If you prefer to complete the  online 
version of the questionnaire, it is available through the following link 
www.coba.unt.edu/innovation.htm.  If you choose to complete the online version, please do not 
return the mail questionnaire to us. 
 
This is a strictly confidential questionnaire. Your answers will never be used in any way that 
would identify you or your company. Information from the questionnaire will be compiled into 
overall research reports that may be published in academic journals at a later time in aggregate 
form only. Please feel free to keep this page for your records.  
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An executive summary of the initial results will be available to all respondents this winter. If you 
wish to obtain the executive summary, you may provide your mailing address or e-mail address 
in the space provided at the end of the survey. If you prefer to maintain anonymity, you may 
send an e-mail to goktana@cobaf.unt.edu or mail a request to the address on the letterhead. 
Thank you for your cooperation and assistance. We would be happy to answer any questions you 
might have.  
 
Sincerely, 
 
 
Dr. Grant Miles      Banu Goktan 
Phone Number      Phone Number 
E-mail address       E-mail address 
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