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PREFACE 

The focus of this study was to identify and evaluate 

the decision-process factors which predominantly impact the 

organizational decision response to proposed new technologies. 

To accomplish this, a survey was conducted to the top 

management of 215 medium-to large industrial organizations 

across the United States who were directly involved in 

technological decision making processes. Information obtained 

from the literature search was used to develop a theoretical 

framework for this empirical research. This framework then 

became the basis for the development of the study's stated 

hypotheses. Data collected showed a total of 104 proposed 

new technologies which had been adopted, shelved or rejected 

in the sample organizations across the United States. This 

wide range of new technologies was identified into six 

general categories: manufacturing technologies, information 

technologies, product technologies, process technologies, 

operations technologies, and energy cost reduction 

technologies, respectively. Data was evaluated, and 

statistical analysis was conducted to provide the 

descriptive results as well as to test the stated hypotheses 

for this study. 

Survey and statistical results are presented in table 

forms, as well as statistical results, for the testing of the 
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individual hypotheses. A summary of all the hypotheses 

tested, along with results, are presented in the body of this 

document. 
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CHAPTER I 

INTRODUCTION 

Technology has been portrayed as an important driving 

force that improves quality, engenders productivity, reduces 

operating costs, and thus maximizes the profit potential of 

an organization. Managers in organizations today are faced 

with the task of making important technological decisions in 

an increasingly complex and turbulent environment. However, 

over the last two decades, the concept of technology has 

changed dramatically. The notion of 'new technologies' 

includes a wide variety of advanced technologies generally 

based on the application of computers and microelectronics. 

A decision to incorporate a proposed new technology into 

an organization's operating environment is an important 

managerial activity. New technologies are generally considered 

to be a crucial resource of an organization which may improve 

the productivity and quality of its operations. In the current 

debate on management of technology, several scholars have 

identified the role of new technologies as being a competitive 

edge for industrial organizations. For example, Burgleman and 

Maidique (1988) have emphasized that the effective management 

of technology is an important determinant for the competitive 

success of an organization. 

A wide range of new technologies is proposed to an 
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organization's management by in-house technical experts, 

technology producers, and consultants hired by the 

' organization. These proposed opportunities for introducing 
'~--------------·/ 

a new technology trigger a set of technological decision 

processes within the organization. These decision processes 

culminate in the final adoption or non-adoption of the 

proposal. The adoption decision is itself comprised of two 

decisions: first, the decision to approve the proposal, and 

second, the decision to implement the proposed new technology. 

Non-adoption of a new technology proposal may further be 

described as a decision outcome comprising of shelving, or 

2 

rejection of the proposal. Shelving is an outcome of the 

decision process whereby the decision~makers have neither fully 

accepted nor outright rejected the proposal. Rejection, on 

the other hand, is considered to be an outcome where the 

decision-makers clearly disapprove the new technology proposal. 

Presently, the most intriguing questions facing 

researchers as well as decision-makers in organizations 

include: How and why certain proposed new technologies are 

adopted and others are either shelved or rejected? Why one 

organization adopts a particular proposed new technology while 

another organization shelves or rejects the same new 

technology? While there has been widespread research in the 

area of organizational decision making, literature on the 

implementation of new technologies is only presently emerging. 

The available research and pertinent literature have not 

adequately addressed the issues in this important area. 
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The study of organizational decision making faces a 

perennial problem in that every decision is unique. Decision

making theory has remained highly fragmented, with some writers 

focusing on the decision-making process itself, while others 

examining actual decisions and the outcome of such processes. 

According to Rowe (1989), "even those who concentrated on 

processes could be further subdivided between those who adopted 

a psychological approach - viewed the organizations as 

information processing system; stressed the constraints of 

'bounded rationality'; and argued that individuals 'muddle 

through' to 'satisfactory' decisions - and those who saw 

decision-making more as a political process involving conflict, 

and power relationships". 

That organizations assimilate new technologies through 

complex decision processes at varying rates has been 

demonstrated by various researchers (e.g., Collins et al., 

1988; Daft & Becker, 1978; Mintzberg et al., 1976). There 

are two dominant perspectives on how characteristics of an 

organization affect the process of its technology assimilation: 

(1) structural, and (2) technoeconomic. 

Researchers who take the structural perspective have 

focused on how organizational characteristics, such as size, 

inventory of technical skills, organizational policies, 

rewards, training, structural complexity, and patterns of 

social relations among decision-making units affect the amount, 

rate, and permanence of technological innovations in an 

organization (Baldridge & Burnham, 1975; Beyer & Trice, 1978; 
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Burns & Stalker, 1961; Daft & Becker 1978; Ettlie, 1986; 

Hage, 1980, 1986; Hull & Hage, 1982; Kimberly & Evanisco, 1981; 

Landau, 1982; Solberg et al., 1985). A recent review of the 

literature on technological innovation conducted by the ' 

National Science Foundation (Tornatzky et al., 1983) concluded 

that much of the technological change malaise in organizations 

is mainly due to managerial and organizational characteristics. 

Researchers taking the technoeconomic perspective, on the 

other hand, have primarily been concerned with how the juncture 

of internal manufacturing processes and external market factors 

affect the type and rate of technological innovations within 

firms (Abernathy & Townsend, 1974; Abernathy & Wayne, 1974; 

Gerwin, 1988; Pavitt & Rothwell, 1976; Utterback, 1971; 

Utterback & Abernathy, 1975). The technoeconomic perspective 

has further examined how characteristics of existing production 

technologies in a firm themselves affect organizational 

capacity for subsequent adoption of new technologies (Skinner, 

1985). 

Most investigators adopting the technoeconomic perspective 

have assumed that opportunities in an organization's operating 

environment primarily determine the organization's desire to 

adopt new technologies. These opportunities, arising due to 

environmental issues, may include: changes in a product's life 

cycle, external competitive pressures, required changes in 

production processes to reduce costs, improvement in quality 

and productivity, etc. However, extant technological 

attributes. affect the manner and degree to which managers can 



respond to market pulls and technological push because of such 

factors as fixed costs, technical feasibility and economic 

justification of new technologies (Collins et al., 1988). 

Theories of decision making in organizations generally 

recognize that the consequences of organizational processes 

5 

are often highly uncertain. Much of the modern development of 

theories of choice can be described as the elaboration of ways 

to deal with incomplete information concerning the consequences 

of organizational actions. The present literature does not 

discriminate much between organizational decision making and 

technological decision making. 

Rational theories of organizational decision making 

presume that voluntary choices are made intentionally in the 

name of individual or collective purposes (Harrison, 1981; 

Newell & Simon, 1972; Simon, 1965). These theories assume 

that the alternative with the highest expected value is chosen 

(Schlaifer, 1959). However, empirical studies of actual 

decision-making processes in organizations seem to show that 

these processes are not so logical and deliberate (Isenberg, 

1984). Indeed, such decision processes are immensely complex, 

dynamic and surrounded by ambiguities and disorder (Cohen, 

March & Olsen 1972). Mintzberg et al. (1976) have indicated 

that although organizational decision processes are highly 

complex, dynamic, and unstructured, they are amenable to 

conceptual structuring. A major gap in the existing literature 

is in the lack of understanding of the relationship between 

technological decision processes and their structure in the 



context of organizational decision making. 

The issue of which critical factors impact an 

organizational decision to adopt or 'not adopt' a proposed new 

technology has not been adequately addressed in the literature 

of organizational studies. However, an emerging body of 

literature on adoption and successful implementation of new 

technologies has identified through case studies certain 

critical factors that may facilitate or hinder the successful 

adoption of proposed new technologies. But these studies were 

limited in their setting; either they addressed a particular 

set of new technologies, or their focus was on the adoption 

process of a new technology in a particular organization. 
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This literature provided the basis for developing a theoretical 

and practical framework to accomplish the objectives and goals 

set for this study. 

A review of literature pertinent to technological decision 

making identified the critical factors that were predominantly 

mentioned as impacting the .successful or unsuccessful 

implementation of new technologies in organizations. A few 

empirical studies concerning the adoption of innovations in 

organizations were also reviewed. These studies indicated that 

a myriad of factors facilitate the successful adoption of new 

innovations. To guide the empirical research effort of this 

study, a framework was developed based on the theoretical 

support of the current literature and the findings of related 

studies on innovation. Building both on the structural, as 

well as technoeconomic perspectives of an organization, this 



framework provides an integrated view of technological 

decision processes which culminate in the adoption, shelving, 

and rejection of proposed new technologies in organizations. 

The framework is shown in figure 1. 

This framework has two main aspects. First, based on 

the emerging literature on the adoption and successful 

implementation of new technologies, it includes thirteen 

critical factors that may impact the choice outcome of the 

technological decision process in an organization. Second, 

by drawing on the support from the pertinent literature, it 

predicts how these decision-process predictors differentially 

impact the decision outcome of adoption, shelving, and 

rejection of a proposed new technology in an organization. 

A further discussion on the theoretical framework used in 

this study is presented in a later section of this chapter. 

The literature review to support this model is presented in 

Chapter II. 

7 

The main purpose of this study is to identify and to 

evaluate the critical factors which predominantly impact the 

technological decision processes culminating in the adoption, 

shelving, or rejection of proposed new technologies in an 

organization. From the review of pertinent literature, 

factors common across a variety of technological decisions, 

were identified and formed the basis for the constructs of the 

framework used in this study. Based also on the relevant 

information from literature, a survey instrument was developed 
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to collect data. The survey was conducted in a selected sample 

of industrial organizations across the United States. Results 

of this study indicate that there is a commonality of factors 

accountable for impacting an organizational decision to adopt, 

shelve, or reject a proposed new technology. This study is 

expected to provide some direction and guidelines for 

decision-makers in organizations who face the choice of a new 

technology. 

Succeeding sections will discuss the need for this study; 

statement of the problem; purpose and objectives of the study; 

scope and limitation; assumptions; theoretical and practical 
I 

framework, and a summary list of the stated hypotheses for this 

study. 

Need for the Study 

Why and how do organizations adopt, shelve and reject 

proposed new technologies? The assimilation of innovative 

new technologies into an organization is a process unfolding 

in a series of decision processes to evaluate, approve, adopt, 

and implement these technologies (Meyer & Goes, 1988). 

Perhaps owing to disciplinary boundaries, contributors to 

organizational literature have inadvertently treated the 

organizational characteristics and technology determinants of 

decision-making processes separately. In spite of the fact 

that there is a prevailing technology school in organizational 

sociology (Perrow, 1967; Woodward, 1965), there has been little 

research concerning how organizational characteristics, 
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technology attributes, and the interaction of organizational 

contextual variables with technological attributes influence 

the outcome of decision processes (Meyer & Goes, 1988). Since 

technology and an organization's structural characteristics are 

to some extent interdependent, in effect, if not by design 

(Scott, 1987), it is imperative that researchers understand how 

the set of these two factors impact an organization's decision 

response to proposed new technologies. 

A review of the pertinent literature indicates that 

researchers have developed a variety of decision making models 

examining, in general, organizational decision processes, 

but none directly offers an integrated framework of the 

technological decision making process. The literature on 

decision processes relating to new technologies has been 

described as "fragmentary" (Kelly & Kranzberg, 1978), 

"contradictory" (Kimberley & Evanisco, 1981), and "beyond 

interpretation" (Downs & Mohr, 1976). Mohr (1982) has 

pointed out that no real theory has emerged that will permit 

the prediction of the extent to which a given organization 

will employ a given new technology. Meyer and Goes (1988) 

contend that from both theoretical and practical perspectives, 

our cumulative knowledge of why and how organizations adopt 

and implement innovative new technologies is considerably less 

than the sum of its parts. 

After investigating a number of potential antecedents, a 

few researchers have found fragmentary evidence linking the 

adoption of new technologies to the attributes of environments, 



organizations, leaders, key decision makers, and the 

technologies themselves. But most of the links are tenuous. 

Some investigators have retrospectively inferred antecedents 

from correlation analysis (e.g. Aiken & Hage, 1971; Moch & 

Morse, 1977; Daft and Becker, 1978), but such analyses mask 
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the underlying causal processes. Most comparative studies with 

large samples have examined short lists of predictor variables. 

Consequently, little is known about the relative influence of 

the predictors (Baldridge & Burnham 1975; Kimberley & Evanisco, 

1981), and virtually nothing is known about how the predictors 

interact (Downs & Mohr, 1976; Meyer & Goes, 1988). 

In view of the above indications by various researchers, 

an integrated framework is needed to understand the 

technological decision processes, that are triggered when new 

technology proposals are put forward for organizational 

decision making. Further, a comprehension of the underlying 

factors which impact the organizational decision response to 

new technology proposals will help managers, as well as 

proposers of new technologies, assess the decision outcome in 

the contexts of both organizational characteristics and the 

proposed new technology per se. 

Statement of the Problem 

This study was designed to fill the void in literature 

relating to the technological decision making processes in 

organizations. The information addressing the adoption and 

non-adoption of new technologies available in the current 



literature is predominantly based on case studies and reports 

relating to the implementation of singular new technology 

projects in individual organizations. This body of knowledge 

in the current literature does not provide a generalizable 

pattern of factors that impact the outcome of technological 

decisions concerning proposed new tec,hnologies across 

organizations. Empirical studies indicating the commonality 
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of any set of factors impacting an organizational decision 

regarding adoption, shelving or rejection of a proposed new 

technology is currently lacking. such information is required 

to provide decision-makers in organizations direction in their 

technological decision making processes concerning the proposed 

new technologies. This study synthesized the critical factors 

commonly cited in literature as being decision-process factors 

impacting an organizational decision response to proposed new 

technologies. A theoretical and practical framework was 

developed based on pertinent literature support and the 

hypotheses were formulated in the view of this framework. 

Subsequently, empirical research was conducted in industrial 

organizations across the United States. The aim of this 

investigation was to determine if there were any generalizable 

patterns in the factors that accounted for the adoption, 

shelving, and rejection of proposed new technologies across 

organizations. 

Purpose and Objectives of the study 

The purpose of this study was to identify and evaluate the 
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critical factors which predominantly impact the technological 

decision processes in organizations culminating in the 

adoption, shelving, and rejection of proposed new technologies. 

The present study has two main objectives: 

1. To investigate if the set of decision-process factors 

indicated in the literature as impacting an organization's 

technological decisions are seen as important factors by 

decision-makers across organizations. 

2. To determine if there are any generalizable patterns 

of factors that impact the technological decisions concerning 

the adoption, shelving, or rejection of proposed new 

technologies across organizations. 

Scope and Limitations 

This study was limited to a selected sample of 215 

industrial organizations across the United States. The 

decisions relating to the adoption or non-adoption of proposed 

new technologies were presumed to be carried out at the higher 

levels of such organizations: the survey instrument was 

addressed to the top management of the sample industrial 

organizations. 

Assumptions 

This research made the following assumptions: 

1. All the industrial organizations included in the 

sample for this study had adopted or not adopted some proposed 

new technology in their operations within the last two years. 
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2. All participants had been personally involved in the 

decision making processes concerning the choice of the adoption 

or non-adoption of proposed new technologies in their 

respective organizations. 

3. All participants understood the intent and purpose of 

each of the survey questions. 

Theoretical and Practical Framework 

for the study 

To guide the empirical research effort, a framework for 

technological decision making was developed. The framework is 

shown in figure 1, page 8. This framework depicts three major 

elements involved in a decision-making model: decision input, 

decision response, and decision-process predictors. 

The construct of decision input assumes that new 

technologies adopted or 'not adopted' in an organization are 

presented to the decision-makers in the form of a new 

technology proposal. The construct of the decision response 

involves two major dimensions of the decision outcomes namely: 

adoption, and non-adoption. The non-adoption decision outcome 

is further discerned into shelving and rejection. 

The construct of decision-process predictors identifies 

a set of thirteen critical factors that may impact the 

technological decision processes concerning the choice of a 

proposed new technology in an organization. The selection of 

these thirteen factors was based on the support of the emerging 

literature on the adoption and successful implementation of new 
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technologies in organizations. These factors are grouped into 

three broad categories: organizational factors, organization

technology factors, and technology factors. The constituent 

factors in the category of organizational factors reflect only 

those characteristics of an organization that, in general, are 

considered to play an important role in determining the 

decision outcome in the context of a proposed new technology. 

The group of organization-technology factors reflects the 

predictors which address the interrelationship of 

organizational characteristics and the attributes of the 

proposed new technology per se. Similarly, the technology 

construct is comprised of individual factors which reflect the 

attributes of a proposed new technology. 

The existing literature on the adoption and implementation 

of new technologies implies a link between these critical 

factors and successful technology implementation. This implied 

link has not been directly tested. In this study, these 

factors are treated as independent predictors of technological 

decision making processes. The existing literature does not 

indicate that there is much emphasis on an interactive 

explanation of these critical factors. Moreover, in the scope 

of this study, a more inclusive and simpler additive model is 

conceived. The detailed discussion and the literature support 

in developing this framework is presented in Chapter II. 

In the following section, using this framework as a basis 

of empirical research, a set of hypotheses are summarized which 

were developed based on existing theory and literature. 
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Hypotheses 

Thirty four hypotheses were derived to test the 

relationship suggested by the theoretical framework for this 

study. In the literature review (Chapter II), the argument and 

related discussion for the development of each individual 

hypothesis will be presented. The research hypotheses are 

summarized in two sets: (1) the hypotheses which address the 

impact of decision-process factors on the adoption and 

non-adoption of a proposed new technology in an organization, 

(2) the hypotheses that address the differentiating role of 

decision-process predictors relating to the adoption, shelving, 

and rejection of a new technology proposal in an organization. 

Hypotheses relating to Adoption and Non-adoption: 

1. The degree of a CEO's advocacy will be significantly 

higher for a proposed new technology that is adopted 

than for one which is not adopted. 

2. The degree of top management support and commitment 

will be significantly higher for a proposed new technology that 

is adopted than for one which is not adopted. 

3. A proposed new technology that is adopted will have a 

significantly higher degree of fit with organizational 

objectives than one which is not adopted. 

4. The degree of technical skills will be significantly 

higher where a proposed new technology is adopted than where 

one is not adopted. 



5. The degree of organizational preparedness will be 

significantly higher for a proposed new technology that is 

adopted than for one which is not adopted. 

6. The degree of management's positive attitude towards 

a proposed new technology will be significantly higher for a 

technology that is adopted than for one which is not adopted. 

7. The degree of operational compatibility will be 

significantly higher for a proposed new technology that is 

adopted than for one which is not adopted. 

8. A proposed new technology that is adopted will have 

a significantly higher degree of relatedness to the existing 

technological and business operations of the firm, than the 

one which is not adopted. 
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9. A proposed new technology that is adopted will likely 

have more economic justification than the one which is not 

adopted. 

10. A proposed new technology that is adopted will have 

a significantly higher degree of perceived benefits to the firm 

than the one which is not adopted. 

11. A proposed new technology that is adopted will have 

a significantly higher degree of ease of integration than the 

one which is not adopted. 

12. A proposed new technology that is adopted will be 

less complex than one which is not adopted. 

13. The degree of safety will be significantly higher 

for a proposed new technology that is adopted than the one 

which is not adopted. 



14. Organizational factors will be a significant 

differentiating predictor to the adoption or non-adoption of 

a proposed new technology. 
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15. Organization-technology factors will be a significant 

differentiating predictor to the adoption or non-adoption of 

a proposed new technology. 

16. Technology factors will be a significant 

differentiating predictor to the adoption or non-adoption of 

a proposed new technology in an organization. 

17. The aggregate of the decision-process factors will 

be a significant differentiating predictor to the adoption 

or non-adoption of a proposed new technology. 

Hypotheses relating to adoption, shelving, and rejection: 

1a. The degree of a CEO's advocacy will be a significant 

differentiating factor for a new technology proposal to be 

adopted, shelved or rejected. 

2a. The degree of top management support and commitment 

will be a significant differentiating factor for a new 

technology proposal to be adopted, shelved or rejected. 

3a. The degree of fit between a proposed new technology 

and organizational objectives will be a significant 

differentiating factor for this new technology to be adopted, 

shelved or rejected. 

4a. The degree of technical skills will be a significant 

differentiating factor for a new technology proposal to be 

adopted, shelved or rejected. 



Sa. The degree of organizational preparedness will be a 

significant differentiating factor for a new technology 

proposal to be adopted, shelved or rejected. 
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6a. The degree of management's positive attitude towards 

a proposed new technology will be a significant differentiating 

factor for this technology to be adopted, shelved or rejected. 

7a. Th-e degree of operational compatibility of a proposed 

new technology will be a significant differentiating factor for 

this technology to be adopted, shelved or rejected. 

Sa. The degree of relatedness of a proposed new 

technology to the existing technological and business 

operations of a firm will be a significant differentiating 

factor for this technology to be adopted, shelved or rejected. 

9a. The degree of economic justification will be a 

significant differentiating factor for a proposed new 

technology to be adopted, shelved or rejected. 

lOa. The degree of perceived benefits will be a 

significant differentiating factor for a proposed new 

technology to be adopted, shelved or rejected. 

lla. The degree of the ease of integration will be a 

significant differentiating factor for a proposed new 

technology to be adopted, shelved or rejected. 

12a. The degree of complexity will be a significant 

differentiating factor for a proposed new technology to be 

adopted, shelved or rejected. 

13a. The degree of safety will be a significant 

differentiating factor for a proposed new technology to be 



adopted, shelved or rejected. 

14a. Organizational factors will be a significant 

differentiating predictor to the adoption, shelving or 

rejection of a proposed new technology. 
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15a. Organization-technology factors will be a 

significant differentiating predictor to the adoption, shelving 

or rejection of a proposed new technology. 

16a. Technology factors will be a significant 

differentiating predictor to the adoption, shelving, or 

rejection of a proposed new technology. 

17a. The aggregate of the decision-process factors will 

be a significant differentiating predictor to the adoption, 

shelving, or rejection of a proposed new technology. 

Definitions of Terms 

Most of the terms used in this study may be classified as 

common knowledge in the literature of organizational decision 

making. However, the following definitions are provided to 

avoid misinterpretation of their use within this study: 

Adoption: The adoption of a proposed new technology is 

comprised of two sets of decisions. 

approve the new technology proposal. 

First, the decision to 

Second, the set of 

decisions to implement the proposed new technology. 

Non-adoption: The non-adoption of a new technology proposal 

is an organizational decision response indicating that the 

proposal is not approved for adoption. 



Shelving: An outcome of an organizational decision processes 

whereby the new technology proposal is neither accepted nor 

rejected by decision-makers in an organization. 
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Re1ection; An outcome of the organizational decision process 

where the new technology proposal is clearly disapproved by the 

decision makers in an organization. 

Technological Decision Process: An organization's decision 

process involving the choice of a proposed technology. 

Decision-process predictors; A set of factors or variables 

that indicate (predict) the outcome of the decision-making 

process. 

New Technologies; Advanced technologies based on computers 

and microelectronics. Examples of such technologies are: 

new manufacturing technologies, new information technologies, 

new product/process technologies, and new production 

technologies. 

Organization of the Study 

This chapter provided an overview of the topic under 

study, as well as the rationale for the preparation of this 

study. Chapter II presents a review of the pertinent 

literature and the development of a theoretical framework to 

guide the empirical research efforts for the study. The 

methodology and procedures to conduct this study will be 

described in Chapter III. Chapter IV provides the analyses and 

findings of the survey pertaining to the first objective of the 

study. The test statistics and results of individual 



hypotheses, as well as implications, will be presented in 

Chapter V. The summary, conclusions, and recommendations for 

future research constitute the contents of Chapter VI. 
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CHAPTER II 

REVIEW OF LITERATURE 

The literature review in this chapter is presented 

to develop an integrated perspective of the technological 

decision making processes within organizations. First, an 

overview of the organizational decision making literature 

is provided. The overview focuses on the current issues 

in the areas of organizational decision processes, 

organizational decision-making units, and a typology of 

organizational decisions. Second, in the light of related 

literature, the concepts of technological decision processes, 

in conjunction with new technology proposals in organizations, 

are discussed. Third, from the review of the pertinent 

literature and case studies, various factors that influence 

the technological decision processes in organizations are 

identified. Fourth, the need for an integrated view of the 

technological decision making process in an organization is 

explored. The concepts derived from the existing literature 

are further elaborated to develop a f~amework for technological 

decision making in organizations. Finally, a detailed 

discussion of the framework is presented in view of the 

pertinent literature support and relevant research. This 

framework provides a basis for developing hypotheses to be 

tested for this study. 
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The Organizational Decision Making 

Literature 
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The literature focusing on organizational decision making 

has not yet fully arrived at any definitive theory agreeable 

to the majority of researchers and theorists in the area of 

organizational studies. Some researchers have emphasized that 

organizational decisions are based on the notions of 

rationality and optimality, while others argue that decision 

making processes in organizations are haphazard, uncertain, 

and full of ambiguity (e.g., Cohen et al., 1972; Harrison, 

1981; Isenberg, 1984; Mintzberg et al., 1976; Schlaifer, 1959; 

Simon, 1955). The extensive stream of research on 

organizational decision making indicates a diversity of 

research disciplines used in the study of decision making. 

It is commonly acknowledged that scholars and practitioners 

involved in decision making differ significantly in their 

concepts, approaches, methods, and applications. 

Ungson and Braunstein (1982) argue that research in 

organizational decision making focuses on contextual 

relationships underlying decision making in groups and 

organizations, but lacks the experimental controls necessary 

to rigorously examine these relationships. There is little 

cross-referencing in the research literature among researchers 

of behavioral decision making, human problem solving, and 

organizational decision making. This lack of integration is 

not surprising, as the research fields are differentiated in 



methodology, levels of analysis, and epistemology. The 

proliferation of labels in the field of decision making 
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(e.g., behavioral decision making, decision theory, human 

information processing, judgement theory), is testimony of the 

growin~ divergence and complexity of decision-making research 

(Abelson, 1976; Dawes, 1979; Gerwin & Tuggle, 1978; Hammond 

et al., 1980; MacCrimmon & Taylor, 1976; March & Olsen 1976; 

Mintzberg et al., 1976; Mitro££ & Emshoff, 1979; Newell & 

Simon, 1972; Simon & Hayes, 1976; Tversky & Kahneman, 1974). 

The literature on theories of decision making can be 

basically divided into two distinct fields: (1) Behavioral 

decision theory, and (2) Organizational decision theory. 

According to March and Sharpia (1982), these two fields of 

decision making are different, but they have a history of 

conspicuous cross-pollination. Some of the early work in 

organizational decision theory was, in a very general way, 

an effort to represent decision making in organizations as 

intendedly rational, but subject to rather severe cognitive 

constraints (Simon, 1955; Tversky & Kahneman, 1974). 

Some of the early work in behavioral decision theory was 

affected by speculations about organizations. In fact, 

researchers and observers of decision making move rather easily 

back and forth from discussions of individual decision making 

to discussion of organizational decision making, using many of 

the same concepts for both. Rational models see decisions as 

being made by the evaluation of alternatives in terms of their 

future consequences for prior preferences. A large portion of 
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the literature discussing the theoretical developments in the 

analysis of decision response - both at the individual and the 

organizational level - is some form of elaboration of that 

underlying vision of willful human action. Both in studies 

of individuals and organizations, there is a persistent 

fascination with the extent to which.decision making reflects 

processes and produces outcomes familiar to the modern decision 

scientists. 

Organizational decision theory is primarily theoretical 

rather than empirical. For the most part, the organizational 

decision making theory is a collection of simple ideas and 

metaphors intended to help make some sense of the naturally 

occurring events of organizational life. Most recent work in 

behavioral decision theory adopts the perspective of 

anticipatory action (Brehmer, 1978; Einhorn & Hogarth, 1978; 

Hammond et al., 1980; Schaeffer, 1976; Staddon & Motheral, 

1978). The studies of decision making in this area basically 

are examinations of the extent to which individuals treat 

preferences, expectations, probabilities, and information in 

the ways one would expect from a proper decision theorist. 

Recent work on organizational decision making is less 

focused on the view ot decision response as some variation of 

willful problem solving. Although ideas about bounded 

rationality and problematic search are standard, recent work 

emphasizes the ubiquity and significance of unresolved conflict 

in organizations, a picture of organizations as reacting to 

experience rather than anticipating the future, and the 
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ambiguities underlying organizational actions. Notions of 

loose coupling, disorderliness, non-decision, problematic 

attention, learning, and "garbage can'' decision processes are 

frequent themes (e.g., Cohen et al., 1972; March & Olsen, 1976; 

Mintzberg et al., 1976; Olsen, 1976; O'Reilly et al., 1987; 

Tversky & Kahneman, 1974). 

In aggregate, organizational decision theory is a 

cognitive interpretation of organizations, how they make 

decisions and deal, more or less deliberately, with questions 

of information, control, choice, and management. 

Organizational Decision Processes 

The most important aspect of the descriptive analysis of 

an organizational decisions is understanding the decision 

processes in which various organizational members participate. 

The basis of an action is decision. Kunreuther and Schoemaker 

(1982) define organizational decision processes as the 

collection, processing, and dissemination of specific types of 

information in determining a specific course of action. Others 

(e.g., Mintzberg et al., 1976; Pinfield, 1986), have defined a 

decision as a specific commitment to action, and a decision 

process as a set of actions and dynamic factors, that begins 

with the identification of a stimulus for action, and ends with 

the specific commitment to action. 

To help managers meet the challenges of their work, 

researchers have developed information processing and decision

making models for organizations. O'Reilly, Chatman, and 



Anderson (1987) indicate that empirical research, underlying 

the organizational decision models, appears to reflect two 

distinct perspectives: (1) communication, or the acquisition 

and flow of information in the organization, and (2) decision 

making, or information use in the organization. They argue 

that communication researchers have failed to consider the 

manner in which decision makers use the acquired information. 

On the other hand, O'Reilly et al. (1987) have pointed out 

that decision-making investigators have limited their studies 

to the use of cues in choice and judgement without an 

understanding of the organizational information acquisition 

processes. Various researchers (e.g., Connolly, 1977; 

O'Reilly et al., 1987) have urged an integration of these two 

complementary perspectives. 
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Rational theories of organizational decision making 

presume that voluntary choices in organizations are made 

intentionally in the name of individual or collective purpose. 

Researchers in this area argue that the basis of an 

organizational choice is rationality, and optimality (Harrison, 

1981; Newell & Simon, 1972; Simon, 1965). Schlaifer (1959) 

has pointed out that the basic assumption in all theories of 

rational and optimal decision making in organizations is hinged 

on the notion that the alternative with the highest expected 

value is chosen. However, empirical studies of actual 

decision-making processes seem to show that these processes 

are not so logical and deliberate (Isenberg, 1984). The actual 

decision-making processes in organizations do not reflect that 
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decision making is a sequential, predetermined, and orderly 

phenomenon. Cohen, March, and Olsen (1972) have indicated 

that, in fact, organizational decision processes are immensely 

complex and dynamic, and surrounded by ambiguities and 

disorder. 

The difference in perspectives concerning how 

organizational decision processes may take place, is vividly 

illustrated in two central streams of the decision making 

literature: the process model, and the "garbage can" model. 

Simon (1965) first advanced a process model of decision making, 

consisting of an intelligence phase (initiating activity), a 

design phase (alternative course of action), and a choice phase 

(among the alternative courses of action). Mintzberg et al. 

(1976) built upon Simon's model, a more complex general model 

of interrelated decision processes comprised of: (1) an 

identification phase, consisting of recognition and diagnostic 

routines, (2) an alternatives development phase, consisting of 

search and design routines, and (3) a selection phase, 

comprised of screen, evaluation-choice, and authorization 

routines. This model recognized a number of factors that 

prevent a steady, undisturbed progression from one routine to 

another. These factors, involving limited rationality, 

conflict, complexity, and preference ambiguity, limit the 

orderliness of decision-making processes. Instead, these 

factors create a dynamic, open system process subjected to 

interferences, feedback loops, and dead ends. 

Cohen, March, and Olsen (1972) first presented the idea 
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of the "garbage can" model of organizational decision making. 

They contend that the decision making processes in 

organizations are neither rational nor orderly but they are 

ambiguous as well as of random nature. The "garbage can" 

model is an alternative way for discovering order in decision 

making that complements the process approach (Pinfield, 1986). 

The central idea of the "garbage can" model is the 

substitution of a temporal order for a consequential order. 

According to Cohen et al. (1972), to understand the decision 

processes within organizations, "one can view a choice 

opportunity as a garbage can into which various kinds of 

problems and solutions are dumped by participants as they are 

generated. The mix of garbage in a single can depends on the 

mix of cans available, on the labels attached to the 

alternative cans, on what garbage is currently being produced, 

and on the speed with which garbage is collected and removed 

from the scene. Organizations can be viewed for some purposes 

as collections of choices looking for problems, issues and 

feelings looking for decision situations in which they might 

be aired, solutions looking for issues to which they might 

be an answer, and decision makers looking for work." 

Mintzberg et al. (1976) contend that the literature of 

organizational decision making still lacks a single acceptable 

theory to describe how decision processes flow through 

organizational structures. They have indicated that the 

literature on organizational studies does not even provide a 

helpful typology of the kinds of decisions made in 
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organizations, especially of those decisions that are found 

between the ope~ating decisions of the bottom of the hie~a~chy 

and the strategic decisions of the top. 

Organizational Decision-Making Units 

In many situations, organizational subunits are 

responsible for making decisions. Such decisions may range 

from those pertaining to strategic issues to those pertaining 

to operational matters of the organization. Aside f~om the 

many individuals who might participate in the p~ocess of 

decision making, the~e is usually one individual or one group 

of individuals that is formally accountable for a particular 

decision or subset of decisions. Such an individual or group is 

referred to as a decision unit (Duncan, 1974). Organizational 

membe~s and groups of members make decisions on behalf of their 

organizations. 

Lee, McCosh, and Migliarese (1988) have indicated that 

even though organizational members of a decision unit tend to 

choose decision aids and organizational decision procedures 

that facilitate the making of timely and technically 

satisfactory decisions, they also consider other criteria 

when making their choices. These "other criteria" may be 

specific to the operating environment of an organization. 

According to Huber (1990), most decision making criteria in 

an organization are a function of the organization's business 

activity and are imposed by organizational resource 

constraints, strategy and functional policies, and structure. 
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Typology Qf Organizational Decisions 

Decisions may be categorized by the stimuli that evoked 

them. These stimuli may be described as a continuum. At one 

extreme are opportunity decisions. Opportunity decisions are 

those initiated on a purely voluntary basis to improve an 

already secure situation. An example of such a decision is the 

introduction of a new product to enlarge an existing market 

share. Another example is the decision to incorporate new 

manufacturing technologies to improve an organization's 

production operations, or a decision to install a new process 

technology in order to reduce operating costs. 

At the other extreme are crisis decisions, where 

organizations respond to intense internal or external 

pressures. In these severe situations an immediate 

organizational action is required. For example, an 

organization seeking a merger to stave off bankruptcy, or 

to fix malfunctioning equipment crucial to the production 

activity of the firm. Thus, opportunity and crisis decisions 

may be considered to form the two ends of a continuum of 

decision making. 

Problem decisions may be defined as those that fall in 

between, evoked by milder pressures than crises. Problem 

decisions typically require multiple stimuli. Decision-makers 

in this case, presumably, wish to read the situation before 

taking action. A decision-maker may be reluctant to act on a 

problem for which he/she sees no apparent solution. Similarly, 

he/she may hes~tate to use an opportunity that does not deal 



with a difficulty. The interesting phenomenon in the 

recognition of opportunity, problem, and crisis is that of 

matching. Mintzberg et al. (1976) found that when an 

opportunity is matched with a problem situation, a decision

maker is more likely to initiate a decision-making process. 

According to Huber (1990), to some degree, all organizations 

scan their external and internal environments for information 

about problems or opportunities. Yet, sometimes the managers 

do not learn about problems or opportunities in time to act 

with maximum effectiveness. In many cases, the alerting 

message is delayed as it moves through the sequential nodes 

in an organization's communication network (Huber, 1990). 
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Mintzberg et al. (1976) have categorized the decision 

processes on the opportunity-problem-crisis continuum based on 

the stimuli that evoked these decision processes. They contend 

that during the development of a solution, a given decision 

process can shift along the decision continuum because of a 

delay in decision making or due to a specific managerial action 

that may block a timely decision. For example, an ignored 

opportunity can later emerge as a problem or even a crisis. 

The managers may convert a crisis to a problem by seeking a 

temporary solution, or the same managers may use a crisis or 

problem situation as an opportunity to innovate. 

Mintzberg et al. (1976) have analyzed 25 strategic 

decision processes in various organizations including: 

government institutions, service organizations, and 

manufacturing firms. These strategic decision processes 



varied from the acquisition of new manufacturing equipment, 

to the development of new markets and programs, to the 

production of new products and the construction of new 

facilities. These 25 decisions when categorized on an 

opportunity-problem-crisis continuum were found to contain: 

one crisis decision, five opportunity decisions, nine problem 

decision, four problem-crisis decisions, and six as 

opportunity-problem decisions. The authors have concluded 
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that although organizational decision processes are immensely 

complex, dynamic, and unstructured, yet such decision processes 

are amenable to conceptual structuring. They have further 

indicated that the major gap in the literature is the 

relationship between decision processes and their structure. 

Technological Decision Processes 

and New Technologies 

Technological decision processes are assumed to be invoked 

when new technology proposals are put forward for the choice of 

decision makers in organizations. In today's competitive 

environment, technology is considered to be a strategic 

resource of an organization. A wide range of technologies are 

proposed by in-house technical experts or the consultants hired 

by an industrial organization to improve organizational 

performance. 

Definitions of technology abound, but most are either 

broad or narrow. The broad meaning of technology refers to 

the knowledge, and strategies involved in transforming 
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organizational inputs into outputs. In its stricter or 

narrower meaning, technology refers to the equipment, devices, 

systems, and techniques or methodologies required by an 

organization's workflow activities to transform raw materials 

into products. 

Various scholars have subsequently operationalized the 

narrow concept of technology and have developed typologies of 

production technologies for industrial organizations. For 

example, Woodward (1958) proposed an 11-category classification 

of manufacturing technology based on the level of its 

increasing complexity. In her view, the technical complexity 

mean, "the extent to which the production process is 

controllable and its results predictable" in an organization. 

In the area of production technology (e.g., product/process 

technologies) Woodward's 11-categories classification has 

generally been collapsed into a threefold categorization by 

other researchers: unit and small batch, large batch and mass, 

and continuous process. 

Thompson (1967) categorized technology into three types: 

(1) assembly-line technology, (2) mediation technology, and 

(3) intensive technology. Harvey (1968) defines technology as, 

"the mechanism or processes by which an organization turns out 

its product or services." In his view, industrial 

organizations are distinguishable on the basis of technology 

they use. He grouped organizations along the continuum from 

technical diffuseness to technical specificity. 

However, over the last two decades the concept of 



technology has changed dramatically. According to Rhodes 

and Wield (1985), discussion of the incorporation of new 

technologies in organizations within the focus of current 

debate is likely to be perceived in terms of the application 

of technologies based on microelectronics. In this context, 

manufacturing technologies based on microelectronics and 

computers have often been portrayed as new manufacturing 

technologies or advanced manufacturing technologies in the 

current literature. Similarly, advanced technologies in the 

realm of production and information areas have been referred 

to as new process technologies, new product technologies, and 

new information technologies, and so forth. The term 'new' 

technology is thus used not only for the establishment of 

complete new production or information systems but also as it 

relates to large-and small-scale technological changes within 

the established production or operating systems of an 

organization. 

A few researchers have emphasized the role of new 

technologies in an industrial organization as a competitive 

advantage for the firm. For example, Burgleman and Maidique 

(1988), in their discussion of management of technology in 
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an organization, argue that technology issues should be given 

more strategic consideration when formulating or executing 

corporate strategies. In this sense, the organizational 

decisions processes concerning the incorporation of new 

technologies should involve many critical factors that may 

impact the organizational choice about these technologies. 
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In the context of this discussion, an organization's 

decision process involving the choice of a proposed technology 

may categorically be defined as technological decision process. 

New Technology Proposals 

New technologies present to organizations an opportunity 

to improve productivity, reduce operating costs, or maintain 

competitiveness in their operating environments. Managers are 

driven by these motivations to incorporate proposed new 

technologies in their organizations as a means of exploiting 

these opportunities. 

There are two major ways that new technologies are 

proposed in organizations (Collins, Hage & Hull, 1988 ; 

Armenakis & Burdg, 1988). One method is that the technology 

proposals may be pushed by the technical staff. This is 

commonly referred to as the ''bottom-up" approach. In this 

case, the in-house technical staff hopes for substantial 

improvement in organizational operations through the use of 

the latest technologies. The second method is the solicitation 

of technology proposals by top management of an organization. 

Such solicitation may be to the organization's technical 

experts, outside consultants, or vendors. Under this method, 

top management hopes to exploit perceived opportunity through 

the use of new technologies. 

Ansoff (1987) contend that when organizations are 

considering the incorporation of new technologies, major 

influences can be in the form of demand-pull or technology-push 
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factors. Munro and Noori (1988) present a conceptual framework 

which deals with the factors influencing the managers' decision 

to iricorporate new technologies. According to these authors, 

there are three sources of motivation which affect the levels 

of managerial commitment to incorporate new technologies. These 

are: (1) technological-push forces, (2) market-pull forces, 

and (3) technological-push/market-pull forces. 

Technological-push forces stem from a recognition of a new 

technological means for enhancing a firm's performance. There 

is sufficient evidence available to suggest that the properties 

of the new manufacturing technologies could potentially 

improve, in a significant way, the competitiveness of many 

industrial organizations (e.g., Skinner, 1983). However, there 

is potential for managers to become somewhat influenced by the 

perceived benefits of a particular technology at the expense of 

adequately addressing how these benefits can assist in meeting 

the particular needs of a firm. At a minimum, therefore, 

technological-push requires an appreciation for what the 

technology can potentially deliver. Munro and Noori (1988) 

contend that push forces, because they deal with potential 

benefits, tend to be more opportunistic than defensive in 

nature. 

Market-pull forces, in the context of manufacturing new 

technologies can be conceptualized as occurring along two 

fronts: (1) marketing performance deficiencies that stem from 

manufacturing and/or, (2) perceived marketing opportunities 

that could be exploited because of enhancements to 
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manufacturing processes. The former tends to put management 

in a defensive or reactive mode while the latter is more 

opportunistic or proactive in a sense that by improving 

manufacturing the organization would reduce its operating costs 

as well as open up new product-market plans. 

Technological-Push/Market-Pull forces or an integration of 

push-pull considerations occur when management engages in more 

of a matching process between the means provided by the new 

technology and the need to address particular performance 

deficiencies, or to capitalize on identified opportunities. 

Munro and Noori (1988) found that both the technology-push and 

the integrative perspective of push-pull forces deal with 

opportunities and yield more organizational commitment to the 

adoption of new technologies than did the market-pull forces. 

Factors Influencing Technological 

Decision Processes 

The decision to ad0pt or 'not adopt' a proposed new 

technology is not made instantaneously by individual decision 

makers in organizations. The decision to incorporate a 

proposed new technology initiates a series of processes 

within an organization. The adoption process of a proposed new 

technology infiltrates within an organization, moving between 

social units and passing through such phases as awareness, 

evaluation, adoption, utilization and institutionalization 

(Beyer and Trice, 1978; Ettlie and Vallenga, 1979). 

Some researchers have indicated that the assimilation 
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of innovative new technologies into organizations is a process 

unfolding in a series of decisions to evaluate, adopt, and 

implement these technologies. For example, Meyer and Goes 

(1988) define assimilation of an innovation or new technology 

as an organizational process that: (1) is set in motion when 

individual organizational members first hear of an innovation 

or development of new technology, (2) can lead to the 

acquisition of the innovation and, (3) sometimes cause to 

result in the innovation's full acceptance, utilization and 

institutionalization. 

A series of factors may influence the organizational 

processes involving the choice to adopt or 'not adopt' a 

proposed new technology. Various researchers have identified, 

through case studies, a myriad of factors influencing the 

technological decision processes when proposed new technologies 

are implemented successfully in organizations. Ettlie (1986) 

proposed that the factors which influence these processes can 

be divided into three categories. First, the attributes of a 

proposed new technology itself influence the decision 

processes. Examples of factors in this category involve; 

perceived benefits, safety, technological sophistication, and 

implementation cost. The second broad category of factors 

consists of the characteristics of organization attempting to 

incorporate the proposed new technology. Examples of factors 

in this category are; organizational strategy, policy, degree 

of fit, availability of resources, skills, and reward systems. 

The third category of factors comprise the context of the 
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organization. He indicated that for manufacturing firms this 

category of factors may involve; suppliers, customers, and 

economic resources of the firm. 
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Synder and Elliot (1988) have identified a list of factors 

affecting the technological decision process, such as: top 

management support, firm's priorities, cost, quality, training 

programs, positive work environment, employee involvement, and 

organizational communication. Bergstrom (1987) has emphasized 

that organizational needs and goals influence the decision 

processes involvinq new technologies. Tichy (1983) has 

indicated that factors of organizational culture, and 

organizational political systems are important in the decision 

process. Gerwin (1982) has pointed out the compatibility of 

technology with existing operations as an influencing factor. 

Quantz (1984) has proposed that the availability of a new 

technology "champion" is an important factor for the successful 

adoption of a proposed new technology. 

Beck (1986) has identified the following factors as 

influencing the decisions pertaining to the successful adoption 

of a new technology: education and training programs, teamwork, 

interdepartmental cooperation, and technical skills. Pearson 

(1986) has emphasized that employee training programs and 

rewards for technical accomplishments are important factors. 

Putnam (1987) points out that the success of a modernization 

project in organizations where new technologies are involved 

may be impacted by the following crucial factors: need for 

quality and productivity improvement, capital funds, 



implementation costs, real needs of the firm, and appropriate 

integration of new technology with existing systems. 
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Brauninger (1986) has pointed out that customer demands, 

and competitive advantage were the crucial factors for the 

adoption of a new manufacturing technology in a particular 

firm. White (1986) has identified that design complexity, and 

problems of integration of a new technology with exiting 

operations were important factors impacting the decision to 

adopt a new technology in a firm. 

Similarly, a number of other case studies have identified 

that the perceived benefits of new technologies are an 

important factor in their adoption. The benefits of new 

technologies in manufacturing, frequently mentioned in 

concurrent literature, comprise a long list (e.g., Craig & 

Noori, 1985; Dutton, 1986; Gerwin, 1982; Gunn, 1982; Kinnucan, 

1982; Merchant, 1984; Meridith & Hill, 1987; Noori & Templer, 

1983; Seifert, 1986; Voss, 1987). Such benefits are accrued 

over a period of time through the successful implementation 

and use of a new technology. The perceived benefits in 

manufacturing firms, that have been indicated in various case 

studies are; reduction in manufacturing costs, flexible 

response, reduced processing time, reduced floor space 

requirement, product quality, better machine utilization, 

competitive advantage, serviceability, maintainability, long 

term profitability, reduced inventories, etc. 

A recent empirical study focused on determining the impact 

of organizational factors and technology factors in the context 
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of hospital organizations (Meyer and Goes, 1988). To validate 

their conceptual model of innovation assimilation, the authors 

had suggested that three factors determine the assimilation of 

proposed technological innovations into organizations: 

(1) attributes of the innovations, (2) attributes of the 

organizational contexts, and (3) attributes arising from the 

interaction of innovations and organizational contexts termed 

as "innovation-decision attributes". The study examined about 

300 processes of organizational decision making in 25 hospitals 

by investigating the adoption of 12 new medical technologies 

over a period of five years. Meyer and Goes (1988) identified 

that the factors which play significant role in the adoption of 

new technologies involve: organization's size, CEO's advocacy, 

complexity of organization structure, technical skills, and 

compatibility of technology. 

Collins et al. (1988) in a study of 54 manufacturing 

firms pointed out that the choice of new production · 

technologies in manufacturing organizations was impacted by 

factors, such as: existing production system, decentralization 

of line-operating decisions, formalization, and complexity of 

technological system. 

Towards an Integrated View of Technological 

Decision Making 

The literature review suggests that there is a major gap 

in the research relating to organizational decision processes 

focusing on adoption or non-adoption of proposed new 



technologies in organizations. Many researchers have pointed 

out the need of an integrated framework of technological 

decision making processes in organizations relating to the 

choice of new technologies (e.g., Collins et al., 1988; Downs 

& Mohar, 1976; Kelly & Kranzberg, 1978; Kimberley & Evanisco, 

1981; Meyer & Goes, 1988). 
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Comparative studies to date have arrived at contradictory 

conclusions. These studies have examined various categories of 

predictor variables in the context of specific new technologies 

as well as companies relating to specific industries. The 

factors identified in the reports and case studies mentioned 

in the previous section were regarded as crucial for the 

successful implementation of new technologies. These 

individual case studies and reports do not empirically provide 

a generalizeable pattern of the factors that impact the 

technological decision outcome. As a consequence there exists 

a theoretical vacuum, and a need for a framework to draw 

existing knowledge together in such a way as to promote 

research and guide practice. 

A few case studies do partially address this research 

issue. However, the focus of these studies has been on a 

particular new technology within the context of an organization 

which had successfully adopted this technology (e.g., Beyer 

& Trice, 1978; Craig & Noori, 1985; Collins et al., 1988; 

Daft & Becker, 1978; Meyer & Goes, 1988; Noori & Templer, 

1983). The focus of these studies had been the observation 

and analysis of decision processes over a period of 
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tim~ and evaluation of the predictor variables retrospectively. 

Unfortunately, there is no unifying perspective across these 

studies. Each study defines the problem concerning adoption 

of a new technology in an organization differently, focuses on 

a different aspect of it, and employ different approaches to 

studying it. The result is a scattering of isolated insights 

and observations, with no basis for an integrated, 

generalizeable understanding of the overall issue. What would 

be useful for research at this stage is a theoretical anq 

analytical framework to pull together these various strands of 

literature. This framework would then be used to guide the 

study of the factors that impact the decision response of 

organizations with respect to proposed new technologies. 

Furthermore, the available information in the current 

literature about the successful implementation of new 

technologies provides some insight to assimilate a set of 

critical factors that are anticipated to impact the decision 

processes in organizations culminating in the adoption or 

non-adoption of a proposed new technology. In the light of 

the ~upport provided by available literature, a theoretical 

framework is developed to aid in understanding the contextual 

factors affecting technological decisions in organizations as 

relating to the decision outcomes of adoption, shelving, and 

rejection of proposed new technologies. The development and 

theoretical support for this framework is discussed in the next 

section. 



A Framework for Technological 

Decision Making 

To understand and evaluate the factors impacting 

technological decision processes in organizations relating to 

adoption, and non-adoption of proposed new technologies a 

framework is proposed as shown in figure 1, page 8. The 

framework depicts three major elements that are involved in a 

general model of decision making, namely: (1) decision input, 

(2) decision response, (3) decision-process predictors. 
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The element of decision input assumes that new 

technologies adopted or 'not adopted' are put forward for the 

decision makers in an organization in the form of new 

technology proposals. The element of decision response 

indicates two major dimensions of decision outcome depicted as 

adoption, and non-adoption. The decision to adopt a new 

~echnology proposal comprises two sets of decisions: first, 

the decision to approve the proposal, and second, the series 

of decisions to implement the approved proposal. However, a 

non-adoption outcome may further be distinguished on two 

dimensions - shelving, or rejection. These dimensions of 

decision outcome have been ascertained in the observation of 

practical decisions as reported by various researchers (e.g., 

Bayer & Melone, 1988; Beatty & Gordon, 1988; Farley et al., 

1987; Timothy & Hlavacek, 1984). 

The element of decision-process predictors depicts the 

set of critical factors that are anticipated to impact the 



decision outcome relating to a proposed new technology in 

an organization. The set involving thirteen critical factors 

assimilated through the review of pertinent literature and 

case studies has been grouped into three broad categories: 
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(1) organizational factors, (2) organization-technology 

factors, (3) technology factors. Every critical factor 

depicted in the framework is assumed to impact the 

technological decision process independently. The construct 

of the decision-process predictors also assumes the additivity 

of individual factors. This framework provides a basis for 

developing hypotheses to be tested for this study. 

Discussion of the Framework 

and Hypotheses 

The views presented in this discussion of the framework 

provide an integrating perspective for increasing our 

understanding of some of the factors that may affect an 

organizational decision response to a proposed new technology. 

Drawing from existing literature and further development of the 

relevant concepts, a series of hypotheses are formulated. The 

hypotheses will provide theoretical and analytical insight for 

the framework. 

A detailed discussion concerning the three constituent 

elements of this framework is provided in the following 

sections. A comprehensive review of the pertinent research 

and literature has also been interspersed into this 

discussion. 
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Decision Input 

Decision input is depicted in the form of a new 

technology proposal. The proposal is formulated either by the 

internal agents of an organization or has been submitted by an 

external agent such as, an hired consultant, vendor, etc. 

Additionally, technologies may be proposed through the 

collaborative efforts of both the firm's internal staff and 

outside consultants or vendors. It is assumed that there is a 

performance gap in the internal operations of the firm. A 

performance gap is the positive difference between aspiration 

and existing performance on some dimensions relevant to the 

organization (Gerwin, 1988). This performance gap can be 

construed as either an organizational need or an identified 

opportunity that may be materialized by the incorporation of 

a proposed new technology. A number of researchers have 

ascribed the rationale for the choice of a new technology to 

areas of cost reduction, productivity improvement, quality 

enhancement, or increasing the production flexibility of the 

firm (e.g., Craig & Noori, 1985; Gerwin, 1982; Gunn, 1982; 

Meridith & Hill, 1987). 

Decision Response 

A decision response is an outcome of the decision 

processes in conjunction with the decision input. In the 

context of the framework, an organizational decision response 

to a proposed new technology is primarily classified as 

adoption or non-adoption. The adoption response consists of 
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the decision to accept the proposed technology and a set of 

further decisions on how to implement the approved technology. 

The non-adoption of a proposed new technology is discerned as 

a decision to 'not adopt' the technology. The non-adoption 

outcome is further distinguished on two dimensions: 

(1) shelving, and (2) rejection. The shelving response is 

described as neither acceptance nor rejection of the proposed 

technology. The rejection response is identified as the 

outcome when the organizational decision makers have decided 

not to accept the proposed technology. A further discussion 

of adoption, shelving and rejection responses is provided in 

light of the existing literature. 

Adoption 

Adoption of a technology at its most basic level refers 

to the acceptance and then appropriate and repeated use of 

the technology by the decision makers and the organization 

as a whole. The excessive amount of time between the 

acceptance of new technologies and their subsequent successful 

implementation in industrial organizations is a well 

established fact (Riddle, 1984). 

This lag time is of a serious concern to both the 

proposers or promoters of new technologies and the managers in 

organizations which are responsible for facilitating the use 

of these new technologies., Both groups perceive a critical 

need to understand the adoption process so that strategies 

can be designed to yield optimal rates and levels of new 
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technology adoption. Without an understanding of the adoption 

process, practitioners in organizations are unable to make 

informed decisions concerning successful adoption of new 

technologies. The diffusion of a new technology or innovation 

is conceptualized as the process by which knowledge of an 

innovation spreads throughout a population, eventually to be 

adopted or not adopted by an individual or other decision 

making units in the population. Roger (1983) has defined the 

innovation decision process as ''the process by which an 

individual or other decision-making ,unit passes from first 

knowledge of an innovation, to forming an attitude towards the 

innovation, to a,decision to adopt or reject, to implementation 

of the new idea, and to the confirmation of this decision." 

Diffusion theory asserts that characteristics of 

innovation or new technology either facilitate or inhibit its 

adoption. Tornatzky and Klein (1982) have provided some 

empirical support concerning the characteristics of innovations 

or new technologies that have been emphasized in the literature 

of diffusion theory. These characteristics include: 

* The relative advantage of the new technology over 

adoption of alternative technologies or non-adoption. 

For example, the advantages derived from economic, 

social-prestige, convenience, or satisfaction aspect of 

the new technology. 

* The compatibility of the innovation with existing 

values, past experiences, or needs of individuals or 

organizations. 
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* The complexity of the innovation: new technologies which 

a~e easie~ to unde~stand a~e adopted mo~e ~apidly. 

* The trialability of the innovation; the ability to use 

a new technology on a t~ial o~ partial basis lowe~s the 

risk of adoption, and thus tends to encourage adoption. 

* The observability of the innovation or its outcomes; 

intangible innovations, such as, new software 

development philosophies a~e difficult to observe and 

measure, and therefo~e tend to be adopted more slowly 

than mo~e visible innovations, such as hardware 

innovations. 

The diffusion theory has been broadly applied to the 

diffusion of technologies in o~ganizations ranging from new 

ideas to new equipment (e.g., Teece, 1980; Zmud, 1982; Zmud 

and Apple, 1986; Rogers, 1983; To~natzky et al., 1983). 

Diffusion theory provides a framework for predicting the 

length of time it will take for a new technology to be adopted. 

This prediction is based on: the characteristics of technology, 

networks used to communicate information about the technology, 

characteristics of the organization that adopts technology, 

and the degree of similarity between the change agents and 

potential adopters. 

Bayer and Melone (1988) have identified limitations in 

applying the existing conceptualizations of diffusion theory to 

the acquisition and adoption of new technologies, such as 

computer software. In the classical diffusion literature, 

adoption is both conceptualized and measured as a binary 
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occurrence - adopt or not adopt. A consumer is depicted as 

"adopting" a home computer; a farmer "adopts" a new type of 

agricultural technique; an organization "adopts" a new process 

technology. In reality, however, it is an oversimplification 

to portray adoption as binary. For example, an organization 

may acquire an intelligent telephone system, but individuals 

within the organization may adopt only the basic telephone 

capabilities (Manross and Rice, 1986). Characterizing 

adoption as binary does not capture the instances of partial 

adoption or cases where the new technology is adopted in some 

form other than the one intended by the developers or the 

proposers of the technology. 

In view of the above discussion, understanding the forms 

of adoption will help in comprehending the process of adoption 

of new technologies in organizations. 

Forms of Adoption 

Industrial organizations are heterogeneous in their 

receptivity to new technologies. They have varying 

requirements for new technologies, and different sources and 

criteria for acquiring and adopting them. Acquisition of new 

technology consists of purchasing, developing, or otherwise 

providing access to technology for use by individuals or groups 

within the organization. Acquisition does not imply the 

repeated use of a technology. That an organization's 

management has accepted or authorized the use of an innovation 

or new technology does not necessarily mean that the 



technology has been adopted by the organization. For this 

reason, the application of diffusion theory in understanding 

the adoption by the organization of a technology requires a 

formal extension to more precisely map the "degree" of 

adoption. 

Bayer and Melone (1988) have emphasized the need to 

modify diffusion theory to capture non-binary adoption. Such 

a modification should not only delineate the degree of 

adoption, but also the specific "form" of adoption. These 

authors have suggested that the adoption of new technologies 

be viewed as a multilevel organizational process in which: 

(1) the organization accepts the new technology by deciding 

to acquire it, and (2) the organization adopts the technology 

by electing to use it ln solving its problems through an 

implementation plan. 

53 

The relative speed with which an innovation or new 

technology is adopted, has been shown to follow an S-shape 

curve. The explanation as to why the curve is S-shaped varies 

by research paradigm (Rogers, 1983). Communication researchers 

have focused on information transfer. Economists focus on 

technological substitutability, uncertainty reduction, and 

economic advantage. Social psychologists have focused on 

learning models of innovation diffusion (Mahajan & Peterson, 

1985). According to Rogers (1983), variations in the s-shaped 

curve can be categorized by differences in potential adopter 

attributes. Adopters are categorized in terms of their 

innovativeness based on their relative time of adoption. 
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Adopters are assumed to be normally distributed with respect 

to time until adoption. The adopter categories identified in 

theory are: (1) Innovators, (2) Early adopters, (3) Early 

majority, (4) Late majority, and (5) Laggards. Associated 

with each adopter category are specific personality variables, 

socioeconomic levels, and communication behavior. For example, 

''innovators" can be categorized as possessing higher tolerance 

for uncertainty about the innovation, being of higher 

socioeconomic status, belonging to interpersonal networks that 

go beyond the local social system, and partaking of mass media 

communications to a higher degree. 

The concept of adopter categories is purported to have 

several benefits in understanding the adoption process of new 

technologies in organizations. One such benefit is that change 

agents (internal/external), by understanding the adoption 

behavior of an organization as a social group, can predict the 

form of adoption an organization will have in perusing a new 

technology. 

Adoption and Implementation 

Given the distinction between adoption and acceptance of 

new technologies in organizations, adoption may be treated 

as a multi-step decision process in which : 

(1) an organization or the decision-making unit in the 

organization accepts the proposed new technology and 

makes a decision to acquire it. 

(2) the decision making unit in the organization decides 



to implement the use o£ this technology across the 

organization. 

The form of adoption of technologies may be better 

understood in the following expression: 

Adoption = Acceptance + Mode of implementation 

This expression implies that the form of adoption can vary 

in conjunction with further decisions about the mode of 

implementation that an organization will follow after the 

decision to accept a proposed technology. In general, the 

term implementation has usually been used in literature to 

relate to the process of putting policy intentions -

'decisions' -into action (Rhodes & Wield, 1985). 

Implementation has not received the same attention from 

organizational theorists as has decision making (Sproull, 

1986). Decision making is often assumed to be relatively 

well-bound in time and space. It may have an observable end, 

a tangible outcome, often ratified by a vote, hand shake, or 

organizational announcement. Implementation, by contrast, 

has no clear boundaries. ,Apart from difficulties in knowing 

when or whether an initiating decision occurred, getting 

things done requires a cascade of decisions made by 

organizational players over time. 
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Sproull and Hofmeister (1973) have indicated that one 

implementation study identified 70 decisions necessary to 

implement just one provision of a proposed economic development 

program. Few studies, however, have examined the choice 
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processes that precede adoption or assessed the utilization of 

technologies after their adoption (Tornatzky et al., 1983; 

Kimberley, 1981). Tornatzky and Klein (1982) have found only 

five studies that .measured both adoption and implementatioil in 

their meta-analysis of 75 studies relating to innovation 

characteristics. Although there are some notable exceptions 

(Beyer & ~rice, 1978; Nutt, 1986; Pelz and Munson, 1982), much 

of the implementation literature is impressionistic. 

The mode of implementation of a new technology will 

basically be determined by the pace and scope of sociotechnical 

change that an organization can assimilate in order to 

successfully utilize a new technology. The mode of 

implementation may further be impacted by the requirement and 

assimilation of contingent resources that the organization 

will need to allocate for the installation of new technological 

systems. These organizational resources will in turn be 

controlled by the players who may be different from the one 

who made the decision to accept the new technology. Some 

technologies that require fewer organizational resources may 

be implemented early based on the "one-shot" decision to 

release the necessary resources. Those technologies which 

require substantial resources as well as require additional 

organizational skills and contingent changes in existing 

operations may be incrementally implemented. 

In cases where the organization needs to make drastic 

changes in its sociotechnical system to accommodate new 

technology, the process of implementation may be delayed 



until the organization is ~ell enough prepared to 

operationalize the ne~ technology. Thus, there may be 

varying rates of implementation depending on the inherent 

characteristics of the technology, the organization as well 

as the resources required by the implementation. Three forms 

of adoption as related to the mode of 'implementation can be 

sho~n in the follo~ing expressions: 

Early Adoption = Acceptance + Early Implementation 

57 

Incremental Adoption = Acceptance + I~cremental Implementation 

Late Adoption = Acceptance + Late Implementation 

Non-Adoption 

If the decision outcomes relating to a proposed new 

technology in organizations are considered only as binary, 

then a p~oposed new technology that is 'not adopted' can be 

considered as the one ~hich is not approved to be adopted. 

However, evidence in the literature indicates that most 

organizational decisions are not inherently binary. The 

decision outcome may vary on a continuum between acceptance 

and rejection. 

In the context of the organizational decision response 

depicted in the framework developed herein, the decision 

outcome of non-adoption of a proposed new technology can be 

further distinguished on two dimensions: (1) shelving, and 

(2) rejection. Further discussion on the concept of non

adoption of a proposed ne~ technology in terms of shelving and 

rejection is presented in the light of pertinent literature. 
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Shelving 

Technology proposals which are not adopted are either 

shelved or rejected. Shelving is an outcome of the decision 

processes whereby decision-makers have neither accepted the 

proposal nor outright rejected the proposal. Shelving is 

representative of a deferred decision. The other nomenclature 

used in organizations to represent this dimension of the 

decision outcome may vary in vocabulary as well as 

interpretations. However, the concept of shelving as a 

decision outcome is well understood in almost all 

organizations. 

Timothy and Hlavacek (1984), in their study of 46 of the 

largest firms in the Cleveland metropolitan area, have analyzed 

the shelving and unshelving of Research and Development (R&D) 

project proposals. These authors have identified four stages 

of R&D projects where the shelving and unshelving of projects 

has occurred: (1) technical development, (2) engineering 

testing, (3) manufacturing, and (4) marketing. One-half of 

the projects studied were shelved early in the development 

(technical development and engineering testing) and the other 

half were shelved later in the development process. 

In twenty case studies of the shelving and successful 

unshelving of R&D projects, Timothy and Hlavacek (1984) have 

identified the reasons for the shelving of the proposed 

projects. The reasons include: 

* Management had other priorities which were more 



demanding of organizational resources. 

* Economically impractical state-of-the-art technology. 

* Difficulty in production/operations. 

* The project did not get accepted in field trictls. 

* Alternative process technology became economically 

superior. 

* Capital limitation of the company. 

* Availability of a low-priced substitute. 

* Project champion "died'' or left the organization. 

* Management reorganization/lacked top management's 

* 

* 

* 

* 
* 

* 

* 

commitment. 

Funding difficulty in justifying the project. 

Trend, at the time, towards alternative technologies. 

Required a major modification of existing system. 

Could not achieve technical objectives of the firm. 

Development of the new system offered no signlficant 

benefits over the present system. 

Did not meet the management's expectations at time. 

Too big a change. 

Outside of strategic interest of the division in the 

firm. 

* Project implementation cost was high. 

* Too advanced for the operational environment of the 

company. 
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In their assessment, the authors concluded that product or 

technology-driven laboratories, divisions, or companies 

probably have more shelved projects than the market-driven or 
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customer-driven companies. The authors have further contented 

that the top management of technology-based companies should 

not see all shelved proposals as being permanently dead and 

buried, but rather as part of a working inventory of projects. 

Some of the shelved projects and technology proposals are only 

waiting for approval and further implementation at an 

appropriate time. 

Rejection 

Why is it that some industrial organizations adopt a 

particular new technology while the other organizations in the 

same industry reject the same technology outright? Researchers 

have not reached any generalizeable theory that can predict 

the rejection of new technologies in organizations. Various 

case studies have depicted the underlying reasons of why an 

organization may reject a particular technology even where the 

proposed technology was deemed to be economically and 

technically feasible. 

Much of the research on the impediments to the 

introduction of new technologies focuses on the changes in 

organizational behavior that will be required in order to 

successfully adopt these technologies. Such behavioral changes 

include: (1) reorganization of operations to make the new 

technologies cqmpatible with the operating environment, and 

(2) adapting to the complexity of the new technology by 

enhancing the organizational inventory of skills. 

Some researchers have attributed the rejection of new 
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technologies to various types of barriers that exist in the 

operating environment of an organization. For example, Beatty 

and Gordon (1988) have id~ntified three categories of barriers 

that hinder the adoption of new technologies. These are: 

(1) structural barriers, (2) human barriers, and (3) technical 

barriers. 

In many industrial organizations the structural 

barriers are the built-in mechanisms that deter the acceptance 

and successful use,of new manufacturing technologies. In 

most cases these structural barriers are those factors 

inherent in the organization's structure or systems that are 

not compatible with the actual use of the new technology. 

These factors can include: reporting relationships; 

organizational functional subdivisions; and planning, 

measurement, and reward systems. 

Human barriers include psychological factors that arise in 

those periods of change that are impacted by the introduction 

of a new technology. Some of the factors identified by various 

researchers include: uncertainty, risk avoidance, resistance to 

change, skill gap, and workforce dislocations. 

Technical barriers are factors inherent in the technology 

itself. Beatty and Gordon (1988) contend that if a proposed 

new technology is not compatible with existing technologies or 

there are severe problems integrating the new technology with 

the operating core technologies of a firm, then such technical 

barriers may cause decision makers to reject the new 

technology. 
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Farley et al. (1987), in their exploratory study of 29 

large U.S. companies, have modeled the variables that shape 

the organizational decision in the choice of new manufacturing 

technologies. The authors have identified two set of 

variables impacting the decision to automate or not automate, 

which are: (1) endogenous variables, and (2) exogenous 

variables. The endogenous variables are: cur~ent automation 

level, intention to increase the level of automation, attitude 

towards automation, and indices of perceived benefits and 

perceived problems. The exogenous variables include specific 

organizational characteristics, such as; existing sales, 

nature of current manufacturing operations, relative 

competitive standing of the company, organizational climate, 

performance responsibility, and top management's willingness 

to invest. 

Decision-Process Predictors 

The framework depicts a set of thirteen decision-process 

predictors that are anticipated to impact an organization's 

technological decision process. The relevant literature and 

various case studies reviewed have identified the crucial role 

of these factors. These studies have either treated them 

independently or addressed a particular organizational issue 

attributed to these factors. While each factor has been 

assumed to impact the outcome of a technological decision 

process independently, the framework categorizes these factors 

into three constructs, namely: (1) organizational factors, 



(2) organization-technology factors, and (3) technology 

factors. 
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The factors in the organizational construct reflect only 

those characteristics of an organization that, in general, are 

considered to play an important role in determining the 

decision qutcome in the context of a proposed new technology. 

The organizational factors i.e., CEO's advocacy, top management 

support and commitment, organizational objectives, technical 

skills, and organizational preparedness, are anticipated to 

have independent impact on the decision outbome pertaining to 

a proposed new technology. In view of the construct of the 

framework these factors will also be anticipated to have an 

aggregate impact as organizational factors due to the assumed 

notion of additivity. This aspect of the framework has been 

reflected in the formulation of subsequent hypotheses to be 

tested for this study. 

Similarly, the factors in the organization-technology 

construct address the interrelationship of organizational 

characteristics and the attributes of the proposed new 

technology per se. This category is comprised of four 

factors: management's attitude towards technology, operational 

compatibility of new technology, relatedness, and economic 

justification. 

The factors in the technology construct reflect the 

attributes of a proposed new technology in context of the 

organization. The factors included in this category are: 

perceived benefits of technology, ease of integration, 



complexity, and safety. 

A further discussion of these factors is presented in 

conjunction with the current research and pertinent 

literature. The hypotheses formulated for this study have 

also been introduced in the discussion of these thirteen 

critical factors. 

Organizational Factors 
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The characteristics of organizations vary in terms of 

their size, structure, strategy, technology policies, type and 

scale of business activity, organization culture, and numerous 

other attributes. However, in case of technology related 

decisions there are certain characteristics which may play a 

more dominant role than other characteristics. 

Based on the support of relevant literature and case 

studies the following have been assimilated as a set of 

critical organizational factors which may impact the decision 

processes culminating in the adoption, shelving, or rejection 

of a proposed new technology in an organization: (1) CEO's 

advocacy, (2) top management support and commitment, 

(3) organizational objectives, (4) technical skills, and 

(5) organizational preparedness. 

CEO's Advocacy 

Some researchers and observers in the area of 

organizational decision making have recognized the critical 

impact that the Chief Executive Officer (CEO) of an 
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organization can have on the decision processes of its 

organization. Bergstrom (1987) in a case study concerning the 

implementation of new manufacturing technologies points out 

that the obligation for the successful utilization of a 

proposed new technology begins at the top of an organization. 

He, however, indicates that it is also the seat of many hurdles 

and bottlenecks. 

Beyer and Trice (1978} have identified that one of the 

potentially important technology-decision element 

is the extent to which an organization's CEO champions or 

opposes the adoption. Meyer and Goes (1988), in their 

empirical study, have found that a CEO's demographic 

characteristics such as, education, tenure, and recency of 

technical skills may not determine aggregate rates of adoption 

of innovations or new technologies by their organizations. 

Nonetheless, CEO's advocacy can have substantial impact on the 

assimilation of specific innovations or new technologies in 

their organizations • 

Ettlie (1984} has indicated that the most important 

predictor of the successful utilization of a proposed new 

technology is likely to be affected by the strategy formulation 

and implementation process of an organization. He points out 

that the CEO's advocacy to incorporate a new manufacturing 

technology subsequently influences all other decision processes 

down the line which facilitate the successful utilization of a 

costly system like CIM. 

This suggests the following hypotheses: 



Hypothesis #1: The degree of a CEO's advocacy will be 
significantly higher for a proposed new 
technology that is adopted than for one 
which is not adopted. 

Hypothesis #1a: The degree of a CEO's advocacy will be a 
significant differentiating factor for a 
new technology proposal to be adopted, 
shelved or rejected. 

TQR Management support and Commitment 

Top management's support and commitment for the 
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incorporation of a proposed new technology can be described as 

the extent to which the higher management in an organization 

can exert its influence during the decision making processes 

leading to adoption or non-adoption of a proposed new 

technology. Whether these leaders' impact on their 

organizations are primarily instrumental or symbolic is an 

unresolved issue (Pfeffer & Davis-Blake, 1986). However, both 
-
logic and some evidence suggest that those who allocate 

resources can influence the adoption or non-adoption of 

innovative new technologies in the organizations (Hage & Dewar, 

1973; Kimberley & Evanisko, 1981). 

In many organizations, decisions about the introduction of 

new technologies may involve the participation of both top 

managers and functional experts. Greer (1984) has found that 

in hospital organizations, both administrators and physicians 

share power, and both are potential sponsors of new medical 

technologies in hospitals. Among administrators, those with 

long tenures and graduate professional degrees are most likely 

to posses the budgetary acumen and legitimacy needed to 



67 

facilitate or block the adoption of new medical equipment. 

Among physicians, those who have recently been exposed to 

state-of-the-art technologies through professional training, 

tend to seek the adoption of new technologies in their 

organizations. 

Daft and Becker (1978) have found that top management's 

support and influence was a predictor of the adoption of costly 

new equipment in an organization. Snyder and Elliot (1988) 

have pointed out that among various factors that facilitate the 

successful implementation of a new technology, top management's 

commitment and support to provide necessary organizational 

resources plays a key role. Kelly (1976) has emphasized top 

management support and commitment as requisite for the success 

of technological innovations in an organization. 

This suggests the following hypotheses: 

Hypothesis #2: The degree of top management support and 
commitment will be significantly higher for 
a proposed new technology that is adopted 
than for one which is not adopted. 

Hypothesis #2a: The degree of top management support and 
commitment will be a significant 
differentiating factor for a new technology 
proposal to be adopted, shelved or rejected. 

Organizational Obiectives 

An organization's policies and corporate objectives act 

as a lever for introducing and institutionalizing technology-

supportive practices in that organization. Technology-related 

objectives of a firm place limits on independent actions of 

the decision-makers and set boundaries on the kinds and 
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direction of actions that can be taken. Organi=ational 

objectives also help to shape the character of the internal 

work climate and to translate corporate ph1losophy 1nto how 

things are done, how people are treated, and what the corporate 

beliefs and attitudes mean in terms of everyday activities. 

An organization's policies relating to its technological 

operations potentially play a key role in establishing a fit 

between its operating technologies and lts business goals. 

Burgleman and Maidique (1988) contend that the decision to 

incorporate a new technology in an organization is a strategic 

decision. They suggest a close relationship between an 

organization's strategic objectives and its technological 

policy. Mintzberg et al. (1976} pointed out that the choice 

of a proposed technology in an organization involves strategic 

decision processes and a firm's technological policy is 

basically driven by its corporate strategic objectives. In 

the current literature on management of technology, several 

scholars have emphasized the importance of a close fit 

between an organization's strategic objectives and its 

technological operations. For example, Brown and Karagozoglu 

(1989), in their organization system model of technological 

innovation, have identified three major decision inputs that 

contribute to the technological "innovativeness'' of an 

organization. These decision inputs are: (1} overall company 

strategy, (2) technology policy, and (3) the beliefs and values 

of top management. 

Overall company strategy refers to the large-scale plans 
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dealing wlth the opportunities and threats faced by an 

organization. Technology-based organizations confront special 

kind& of opportunities and threat&. For example, technological 

advances may occur abruptly, creating rapid changes in the 

opportunities and threats facing a firm's existing products and 

manufacturing process technologies. Maidique and Patch (1982) 

argue that a technology policy suitable for a particular 

organization depends on the overall company strategy being 

pursued. For example, those companies emphasizing a 

first-to-market strategy must consider the early adoption of 

state-of-the-art production technologies. 

The impact of the beliefs and values of top managers on 

an organization's strategy and objectives has been frequently 

emphasized in the strategic management literature. For 

example, Hage and Dewar (1973) find that the values of top 

management are better predictors of an organization's 

innovative performance than any other single structural 

dimension. Ettlie and Bridges (1982) see a specific 
~ 

relationship between organizational objectives and managerial 

beliefs in that the choice of a technology closely embodies 

the innovative attitudes and values of top management. 

This leads then to the following hypotheses: 

Hypothesis H3: A proposed new technology that is adopted 
will have a significantly higher degree of fit 
with organizational objectives than one which 
is not adopted. 

Hypothesis H3a: The degree of fit between a proposed new 
technology and organizational objectives will 
be a significant differentiating factor for 
this new technology to be adopted, shelved or 
rejected. 
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Technical Skills 

The inventory of technical skills and the quality of human 

resources of a firm play an important part in determining what 

level of technology will be suitable for that organization. 

New technologies demand a higher level of worker skills and 

thus organizational a~rangements to adapt workers to the skill 

requirements of the technologies. For example, computer 

technologies and new information technologies require new 

skills, and subsequent training of the workforce is needed to 

operationalize these technologies. 

Meyer and Goes (1988) have identified that the specialized 

expertise of an organization's professional members may exert 

no uniform effect on the adoption of new technologies. 

However, they contend that in conjunction with the potential 

benefits and skills required to use a particular new 

technology, such specialized expertise can become an important 

determinant of adoption and utilization. In case studies 

relating to the successful implementation of proposed new 

technologies in a variety of organizations various researchers 

have indicated the presence of technical skills in a firm as a 

key facilitating factor (Ettlie, 1986; Hayes and Wheelright, 

1984; Quantz, 1984; Rummel and Holland, 1988; Sepehri, 1987; 

voss, 1987). 

Quantz (1984) has pointed out the importance of critical 

skills relating to the successful adoption of new manufacturing 

technologies in a variety of organizations. He has indicated 

that many manufacturing organizations are poorly equipped to 
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deal with the operationalization of new technologies because of 

the dearth of the requisite skills. The inventory of available 

skills within an organization can play an important role in 

impacting the decision processes culminating in the adoption, 

or non-adoption of a proposed new technology. 

This suggests the following hypotheses: 

Hypothesis #4: The degree of technical skills will be 
significantly higher where a proposed new 
technology is adopted than where one is 
not adopted. 

Hypothesis #4a: The degree of technical skills will be a 
significant differentiating factor for a 
new technology proposal to be adopted, 
shelved or rejected. 

Organizational Preparedness 

An organization's preparedness to incorporate a proposed 

new technology indicates the readiness of organizational 

systems to successfully utilize the technology. The major 

organizational issues involved in its readiness to adopt a 

proposed new technology may vary from the availability of 

training programs to the systems of rewards, from 

communication of organizational needs to' dealing with 

employees resistance to change. 

Keen (1985) has indicated that the complexity of 

organizational systems, and "social inertia" can be a 

hindrance to the adoption of new technologies. The concept 

of social inertia is the indicator of an organization's 

resistance to change. The author argues that an organization's 

preparedness to adopt new technologies will be proportionately 
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increased by enhancement of its skill level. Furthermore, the 

author contends that an organization will be less prepared to 

adopt a new technology if the organization has a high level of 

social inertia. 

The rewards systems and salary structure of an 

organization are a key determinant of attracting and keeping 

on competent people within the organization. The availability 

of technical competence and related organizational systems 

enhance the preparedness level of a firm which further 

facilitate the smooth running as well as successful 

implementation of contingent changes in its technological 

systems. In fact, an organization's preparedness level to 

successfully adopt a proposed new technology is reflected in 

its management processes. 

Stonich (1982) has indicated that the management process 

of an organization is the set of tools that management has 

available to successfully attain its strategic objectives. 

Organizational preparedness toward adopting a proposed new 

technology demands a strong fit among its organizational 

systems and technological systems. An effective management 

process that facilitates employee participation, teamwork, and 

technical expertise may also be helpful in overcoming 

employee resistance to the imposition of new technological 

systems. 

Snyder and Elliot (1988) have pointed out that an 

organization's contingent reward systems, employee 

participation, work environment, and communication channels 



may facilitate or hinder the adoption process of a new 

technology. The level of employees' resistance to 

technological changes can also be an indicator to the 

successful or unsuccessful adoption of a proposed new 

technology in an organization. 

Hence, the following hypotheses are suggested: 

Hypothesis #5: The degree of organizational preparedness 
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will be significantly higher for a proposed new 
technology that is adopted than for one which 
is not adopted. 

Hypothesis #Sa: The degree of orgunizational preparedness will 
be a significant differentiating factor for a 
new technology proposal to be adopted, shelved 
or rejected. 

Organization-Technology Factors 

The organization-technology construct of decision-process 

predictors takes into consideration those factors which have a 

critical impact on the organizational decision processes that 

are invoked due to the interplay of the organizational 

characteristics as well as the attributes of the proposed new 

technology per se. The selected set of these critical factors 

involves; management's attitude towards proposed technology, 

operational compatibility of technology, relatedness of the new 

technology to organizational operations, and economic 

justification of the proposed new technology. 

In the further ,discussion, each of these factors is 

described in the light of this research and pertinent 

literature. 
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Attitude Towards Technology 

Attitudes towards technologies are formed based on the 

perceptions of the attributes relevant to a specific use of a 

technology. Once attitudes are established, they are 

relatively stable because existing beliefs serve to med1ate and 

filter new information (Young, 1972). Some attributes, such 

as, workforce reduction may make a negative contribution to the 

attitudes of an opponent of a specific technology, but make a 

positive contribution to the attitudes of its supporters. For 

example, debate on the social acceptability of technologies 

based on computer systems or communication technologies tend to 

focus on aspects such as privacy, social change, working 

conditions and loss of jobs. 

Perceptions related to the attributes of a technology can 

either enhance or diminish the acceptability of the technology, 

depending on the values of those doing the perceiving. The 

attributes of a technology will generally be influenced by the 

perceptions of its benefits, risks, and the social, technical, 

and the political outcomes associated with the use of this 

technology. People can characterize a technology by any set 

of attributes that they have come to associate with the 

technology. Therefore, managerial attitudes towards each 

technology are quite likely to be determined by a different 

set of attributes. 

otway and Haastrup (1989) contend that technologies in 

organizations are judged and accepted or rejected on the basis 

of a complete package of beliefs about them. Research on the 
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''perception" of technological attributes has taken two main 

approaches. One approach was to have respondents rate a large 

number of different technologies on the same set of attributes 

to see how perceptions differed in the resulting factor space 

(e.g., Fischhoff et al., 1978). The other approach (e.g., 

otway et al., 1978) was to study attitudes towards specific 

technologies in depth (or of alternate technologies intended 

to provide the same benefits) as a function of the underlying 

beliefs and values of the respondents. otway and Haastrup 

(1989) have indicated that the results of the two methods 

are in broad general agreement. 

Thomas et al. (1980) have indicated that technical 

people, consistent with their training, tend to define a 

technology-based system in technical terms, and also define 

its risk in terms of those losses that. are measurable. 

Management may be inclined to define risk as insurable losses, 

consistent with the widespread use of risk as an expected 

value of loss. The employees in organizations, in contrast, 

seem to define a technology-based system "globally", including 

its interaction with social and cultural systems, and thus 

define risk in terms of how they expect the technology to 

affect their work lives. 

Otway and Haastrup (1989) have indicated that the general 

attitude towards a new technology in an organization depends 

upon the level of effective communication between technical 

people and the user groups. As an example, smaller or more 

decentralized organizations can be more responsive in different 



ways to users' concerns about increasing centralization and 

depersonalization caused by new information technologies. 

These authors contend that an organization's overall attitude 

toward the incorporation of a new technology will depend upon 
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it's employees' aware~ess level concerning the new technology. 

In this sense, the perceptions of the attributes of a specific 

technology and the attitude of both technical and user groups 

in an organization may become a legitimate part of the decision 

making process. This will in turn impact the decision response 

of the decision making group concerning the adoption or non-

adoption of a proposed new technology. 

Moreover, attitudes towards a technology can also be 

influenced by events external to the technology in question. 

For example, the oil crisis of 1979 has influenced corporate 

managements in their decisions concerning the adoption of 

e~ergy conservation technologies. Similarly, the incidents of 

oil spills have impacted corporate decisions to use safer 

technologies for the transportation of oil. A few 

technologies, such as nuclear technology, have encountered 

public opposition even in the face of their demonstrated 

economic benefits. 

Hence, this leads to the following hypotheses: 

Hypothesis #6: The degree of management's positive attitude 
towards a proposed new technology will be 
significantly higher for a technology that is 
adopted than for one which is not adopted. 

Hypothesis #6a: The degree of management's positive attitude 
towards a proposed new technology will be a 
significant differentiating factor for this 
technology to be adopted, shelved or rejected. 
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Operational Compatibility 

The compatibility of a proposed new technology with the 

existing technological base of the organization is an important 

determinant for its successful adoption. Beatty and Gordon 

(1988) have indicated that most manufacturing companies in the 

United states generally organize their production by tool 

rather than by part produced. Iri this situation,the adoption 

of even the most elementary Flexible Manufacturing system (FMS) 

requires a reorganization of the manufacturing operations. A 

more complex system of FMS may have far reaching consequences 

on the entire organization adopting such a technology. 

An organization while considering the adoption of a new 

technology may react to two aspects of the compatibility issue: 

(1) external compatibility, (2) internal compatibility. 

External compatibility issues arise because new technologies, 

such as information technologies or manufacturing process 

technologies, may drastically change the relationships with its 

customers as well as competitors. Internal compatibility 

issues may arise because of workforce related problems as well 

as an organization's structure related problems. Most new 

manufacturing technologies require the replacement of hourly 

workers or upgrading the skill levels of the existing workforce 

to match the requirements of new technologies. 

Blumberg and Gerwin (1985) have identified the 

compatibility issue of Computer Integrated Manufacturing (CIM) 

with the existing mode of manufacturing operations. According 

to these authors, too much attention is paid to technical 
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sophistication and not enough to the adjustments needed in 

organizations to accommodate the new technology. This produces 

a lack of fit between the demands made by the technology and 

the skills, attitudes, needs, and ,values embodied in the social 

and technical structure of the organization. The result is 

that the new technology raises both cognitive and motivational 

problems with which managers, s~aff specialists and workers 

have great difficulty in coping. 

Savage (1988) indicates that it makes little sense to 

install third, fourth, and fifth generation computer-based 

technologies in second generation organizations. Yet, some 

manufacturing companies have opted to incorporate advanced 

manufacturing technologies such as, FMS and CIM, without 

contemplating the issue of the operational compatibility of 

these technologies. Many new manufacturing technologies are 

perceived to be beneficial in improving manufacturing 

processes, but at the same time the implementation of these 

new technologies raises tough management issues in an 

organization. This usually occurs when the decision makers 

decide to adopt a proposed new technology in an organization 

while ignoring the operational compatibility of this technology 

with the apparatus operandi of its management systems. 

various case studies, in the area of successful 

implementation of new technology projects have identified 

operational compatibility as an important factor influencing 

the organizational choice (e.g., Blumberg & Gerwin, 1985; 

White, 1986; Meyer & Goes, 1988). 



This leads then to the following hypotheses: 

Hypothesis #7: The degree of operational compatibility will 
be significantly higher for a proposed new 
technology that is adopted than for one which 
is not adopted. 

Hypothesis #7a: The degree of operational compatibility of a 
proposed new technology will be a significant 
differentiating factor for this technology to 
be adopted, shelved or rejected. 

Relatedness 
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The relatedness of a proposed new technology with the core 

technologies and strategic business objectives of an 

organization has been much emphasized in the recent literature 

focusing on the management of technology. Burgelman's (1984) 

conceptual framework for assessing an organization's internal 

entrepreneural proposals focuses on two key dimensions of 

organizational strategic decision-making. One dimension is the 

strategic importance for corporate development. The second 

dimension is the degree to which proposals are related to the 

core capabilities of the corporation, i.e., their operational 

relatedness. Maidique and Frevola (1988), in their 

technological policy framework, contend that the technological 

strategy of a firm cuts across such functional policies as 

manufacturing, finance, R&D, as well as corporate-wide policies 

regarding product-market focus, financial and personnel 

resource allocation, and control. In that context, industrial 

firms need to make decisions about the selection and embodiment 

of technologies which have strong relatedness with the firm's 

corporate strategy. 



When technology proposals await the assessment of a 

decision making unit within an organization, in many cases, 

the strategic assessment will result in the classification of 

a proposal as "very" or "not at all" important. In other 

cases, the situation will be more ambiguous and lead to 

assessments such as "important for time being" or ''may be 

important in the future". Similarly, the decision makers 

may assess these technology proposals on the operational 

relatedness dimension in terms of a firm's existing 

technological capabilities, skills, growth opportunities, 

quality and productivity improvement efforts, and/or cost 

reduction measures. In light of this, the new technology 

proposals will sometimes be classified as "very" or "not at 

all" related. In other cases, the situation may again be 

somewhat unclear and lead to a "partly related" assessment. 

Thus, the following hypotheses are suggested: 

Hypothesis #8: A proposed new technology that is adopted 
will have a significantly higher degree of 
relatedness to the existing technological and 
business operations of the firm, than the one 
which is not adopted. 
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Hypothesis #Sa: The degree of relatedness of a proposed new 
technology to the existing technological and 
business operations of a firm will be a 
significant differentiating factor for this 
technology to be adopted, shelved or rejected. 

Economic Justification 

Organizations use varied methods for the economic 

justification of new technologies. Some firms use payback 

period, present value, or internal rate of return while others 



have incorporated more sophisticated Decision support Models 

for the economic justification of new technologies. 

Industrial organizations may use one or more criteria 

for the economic justification of a proposed new technology. 
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A few researchers have indicated that some organizations may 

use very sophisticated techniques like Multi-Attribute Utility 

Theorem (MAUT) in the economic justification of a new 

technology (e.g., Zeleny, 1982; Gerwin, 1982). Meredith and 

Hill (1987) have described the difficulties in organizations of 

economically justifying new manufacturing technologies. They 

contend that the most important benefits of new manufacturing 

technologies are often strategic and difficult to quantify. In 

such cases the decision makers face a near-impossible task when 

they must justify a new technology on the basis of direct 

return on investment. 

Since organizational rationale for adopting new 

technologies varies, it is expected that the justification 

process would also vary across different organizations. 

Evidence is beginning to appear which indicates that companies 

have difficulty in rationally deciding whether or not to 

purchase new technologies such as advanced manufacturing 

systems. Blumberg and Gerwin (1985) in their research on 

manufacturing enterprises in the United states, Great Britain 

and Germany have concluded that most companies do not have the 

required human skills and/or financial tools to perform 

meaningful analyses of benefits that may accrue due to the 

adoption of new technologies. 
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Various researchers have indicated that economic 

justification techniques appropriate for low-level 

technological systems are simply inadequate for higher-level 

technological systems. For example, Gold (1982) argues that 

industrial organizations need to consider new account1ng 

techniques to capture the economic benefits that new 

technologies present such as; reduction in cost of indirect 

labor, intangible benefits, and economies of scope. In his 

view, the existing economic justification techniques only take 

into consideration the direct labor cost, tangible benefits, 

and economies of scales which are the measurable attributes of 

low-level technological systems. 

Nabseth and Ray (1974) found that both United states and 

European companies had difficulties in assessing the 

anticipated profitability of Numerically Controlled (NC) 

machine tools and therefore decisions tended to be subjective. 

A study of small and medium-sized firms conducted by the 

Illinois Institute of Technology has concluded that the 

majority of non users rejected NC equipment because they were 

unable to properly evaluate and hence justify the investment 

(Gerwin, 1982). 

The implementation cost of a new technology may 

generally impact the outcome of decision processes but not in 

the same way in all organizations. For large companies the 

implementation cost of a new technology may have a small 

impact in terms of percentage of their annual operating 

budgets. Meanwhile, the same implementation cost may 
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have a larger impact on the financial resources of a small 

company. 

Ginsberg (1978) indicates that it is the acquisition 

purpose that determines the economic justification process, 

not the type and cost of equipment. However, both the 

implementation cost of a new technology and the economic 

justification criteria of a firm may impact the organizational 

decision response to a proposed new technology. 

This discussion suggests the following hypotheses: 

Hypothesis #9: A proposed new technology that is adopted will 
likely have more economic justification than 
the one which is not adopted. 

Hypothesis #9a: The degree of economic justification will be 
a significant differentiating factor for a 
proposed new technology to be adopted, shelved 
or rejected. 

Technology Factors 

The attributes as well as characteristics of a 

technology vary in terms of its use in the context of an 

organization. However, in the case of a technology related 

decision the organizational context determines the dominance 

of certain characteristics. Based on the support provided 

by relevant literature and case studies the following 

characteristics have been assimilated as a set of critical 

technology factors which may impact the technological decision 

processes in an organization. These involve: (1) perceived 

benefits of a technology, (2) ease of integration, 

(3) complexity of technology, and (4) safety. 
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Perceived Benefits QL Technology 

Perceived benefits of a proposed new technology are 

usually contingent upon the core operations of an organization. 

In general, the decision makers in an industrial organization 

take due consideration of the perceived benefits that a 

proposed new technology might deliver to improve the operations 

of the organization. In fact the perceived benefits of a new 

technology may encompass a bundle. of improvements in various 

operational areas of an organization. Most of the 

organizations while making decisions about a proposed new 

technology may consider its perceived benefits in more than 

one area. In industrial organizations the various perceived 

benefits which may impact the decision process involve: 

productivity improvement, manufacturing cost reduction, 

profitability, quality improvement, and other advantages 

depending upon the nature of business operations. 

New technologies in manufacturing, in general, are 

perceived as promising lower operating costs, increasing 

productivity and flexibility. While there have been some 

failures, significant benefits have been realized by many 

companies even from individual elements of new technologies, 

such as Computer Numerical Control (CNC), Flexible 

Manufacturing system (FMS), Computer Integrated Manufacturing 

(CIM), Group Technology (GT), and cellular manufacturing. 

Robots have replaced workers in hazardous, unpleasant, and 

monotonous jobs, in some cases providing two to three years 

of investment payback (Farley et al., 1987). 
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Kinnucan (1982) has tracked in his case study of firms 

using Computer Aided Design (CAD), the increased drafting 

productivity and considerable enhancement of creativity of 

their designing function. Gunn (1982) has described how 

General Motors has been able to cut automobile redesign time 

from twenty-four months to twelve months because of a CAD 

system. Gerwin (1982) has described how the use of stand-alone 

Numerical Control tools has resulted in greater repeatability 

for complex parts, less scrap, and the ability of the companies 

to make design changes more quickly. 

A number of case studies have indicated that the 

perceived benefits of a new technology is a crucial factor 

for its adoption in an organization. Product quality, 

manufacturing cost reduction, productivity improvement, long

term profitability, and flexibility of operations are the 

major benefits that various researchers have identified as 

the motivation of many companies which have adopted new 

manufacturing and information technologies (e.g., Dutton, 1986; 

Jaikumar, 1986; Merchant, 1984; Voss, 1987) 

The technical justification criteria of a firm may reflect 

how the decision makers of the firm perceive benefits of the 

proposed new technology. In addition to perceptions of 

measurable costs and economic benefits, a number of qualitative 

benefits/costs can be attributed to specific technologies. 

Some technologies have been perceived to be more beneficial 

or risky than might be indicated by engineering benefit/cost 

estimates. Even where the intangible benefits of a new 
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technology cannot be fully quantifiable, the level of 

perceived benefits of a proposed new technology by decision 

makers may influence the decision response of an organization. 

Thus, the following hypotheses are suggested: 

Hypothesis #10: A proposed new technology that is adopted 
will have a significantly higher degree of 
perceived benefits to the firm than the one 
which is not adopted. 

Hypothesis DlOa: The degree of perceived benefits will be a 
significant differentiating factor for a 
proposed new technology to be adopted, shelved 
or rejected. 

~ of Integration 

The issue of integration of a proposed new technology 

with the existing core technologies of a firm can play a 

determining role in its adoption or non-adoption. Webster's 

New Collegiate Dictionary defines the verb "integrate" as 

follows: to form or blend into a whole, to unite with 

something else, to incorporate into a larger unit. 

New technologies are not simply stand alone devices. 

They may involve sophisticated technological systems which 

need to be incorporated in the existing technology base of 

an organization. Advanced manufacturing technology such as, 

FMS and CIM can affect drastically the existing mode of 

technological operation of a firm which decides to adopt it. 

How easy or difficult a proposed new technology is to 

integrate with the existing set of a firm's technologies 

demands detailed technical considerations by the decision 

makers in an organization. 



A firm's overall technology encompasses the set of 

technologies that are used in different aspects of its 

activities. Thus, a company's technology can often be 

decomposed into its constituting technologies. Porter (1985) 

has suggested a framework to decompose the overall technology 

into the representative technologies of a firm's value chain 

i.e., the level of technology used in its inbound logistics, 

operations, outbound logistics, marketing/sales, service, and 

management information and control systems. 

Devaney (1984) has indicated that the decision makers in 

a manufacturing organization have to consider at least three 

aspects of integration while deciding to incorporate advanced 

manufacturing technologies: (1) organizational or functional 

integration (where responsibilities or duties change or 

combine due to new technological operations), (2) process or 

methods integration (where machine or tool sequences change 

or combine), (3) data or information integration (where data 

elements or representations change or combine). 

Meridith and Hill (1987) have identified that 

manufacturing firms choose a new manufacturing technology 

based on the level of integration that the new technology 

will demand. They argue that the technical justification 

process in a manufacturing organization becomes far more 

difficult if the level of integration required by the new 

technology affects the overall operations of a firm. 

Organizations are hetrogeneous in their needs for new 

technologies and respectively they may have their own 
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cr1teria for the technical justification of proposed new 

technologies. It should be noted that two organizations may 

decide to adopt an identical new technology but have quite 

different purposes in mind, at least in terms of level of 

integration. various researchers, while analyzing the 

implementation processes of new technologies, have indicated 

that decision makers in organizations consider very carefully 

the issue of integration when choosing a new technology 

(e.g., Rummel and Holland, 1988; Synder and Elliot, 1988; 

Voss, 1987; White, 1986). It is anticipated that the ease 

of integration of a proposed new technology with the core 

technologies of a firm may impact the organizational decision 

processes culminating in the adoption or non-adoption of this 

technology. 

This leads then to the following hypotheses: 

Hypothesis #11: A proposed new technology that is adopted 
will have a significantly higher degree of 
ease of integration than the one which is 
not adopted. 
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Hypothesis #11a: The degree of the ease of integration will be 
a significant differentiating factor for a 
proposed new technology to be adopted, shelved 
or rejected. 

complexity 

The general perception of a technology as being either 

"high" or "low" technology depends upon the complexity of its 

use in the existing environment of an organization. At any 

given time, a company has a stock of technologies which are to 

a greater or lesser extent embodied in its product/services and 



production/delivery systems. There is also a rate of change 

in the stock of technologies which is driven by internal and 

external technological development efforts. 
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Harvey (1968) proposed that industrial organizations are 

distinguishable on the basis of the specificity of technology 

they use. covin et al. (1990) argue that the individual 

business practices and decisions of an industrial organization 

are influenced by the level of technological sophistication it 

has incorporated in its operations. While the actual number of 

industries categorized as "high-tech" by government sources is 

quite limited (Mar et al., 1985), a large number of industries 

would meet the criteria suggested by academic scholars. 

Shanklin and Ryans (1987), for example, suggest that an 

organization needs to meet the following three criteria in 

order to .be categorized as high-tech: (1) the organization 

requires a strong scientific-technical basis; (2) new 

technology can quickly make existing technology obsolete; and 

(3) as new technologies come on stream, their applications 

create or revolutionalize markets and demands. 

Meredith and Hill (1987) have categorized the complexity 

of new manufacturing and process technologies at four levels. 

Each level of manufacturing technologies has different 

characteristics in terms of their purpose of acquisition, 

organizational objectives, benefits, scope of effects, 

organizational impact, and risk of capital investment in the 

technology. The level-1 manufacturing technologies are 

referred to as stand alone equipment. Examples of stand alone 



90 

equipment are NC machine tools, and robots. Level-2 consists 

of cellular groupings of equipment, material, and workforce for 

the production of families of parts. Cellular grouping may or 

may not be computerized. Various versions of cellular 

groupings such as GT, FMS and Computer-Aided Engineering (CAE) 

may belong to level-2 of manufacturing technologies. 

Level-3 represents the integration of manufacturing 

technologies with related functions through "linked islands". 

Technologies such as Computer Aided Design/Computer Aided 

Manufacturing (CAD/CAM), Manufacturing Resource Planning 

(MRP II), and Computer Aided Process Planning (CAPP) when 

linked together often comprise level-3 of technology. At 

this level, the multiple departments and functions of an 

organization are affected by the extensive change required: 

the change may even affect the organizational structure. 

This level of technology may provide an organization 

competitive advantages such as: production flexibility, the 

ability to more easily and quickly generate new products and 

enter new markets, and the opportunity to bring synergy to 

production operations. However, at the same time the 

extensive integration and complexity of level-3 systems add 

more risk. The failure of any one element, or the lack of 

full coordination can cause the entire network to fail, or at 

least compromise its effectiveness. 

With the increasing level of a technology, subsequently 

the complexity of an organization's operations is also 

affected. Level-4 technologies provide an organization the 
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opportunity to fully integrate its manufacturing function with 

all other functional departments and top management, as well 

as firm's major suppliers and customers. This level of 

technology typically demands a major change in the way an 

organization is run including purchasing, f1nance, marketing, 

and even top management functions. To utilize the benefits 

of this level of technology, major organizational changes are 

required in the firm. Of course, this involves major risk as 

well. This magnitude of technological change will demand the 

use of newly trained workers doing new jobs with new equipment 

to perform new operations. 

An organization's technology level can be impacted by the 

acquisition and adoption of more complex technologies. For 

example, a manufacturing organization with NC machines which 

adopts direct computer controls with FMS. The technology 

level as well as the complexity of operations of such a firm 

is considered to be enhanced. Similarly, the same firm's 

technology is further enhanced when it upgrades its 

manufacturing as well as functional operations with integrated 

computer controls using CIM. The magnitude of such 

technological changes in turn impacts the complexity of 

overall operational environment of an organization. 

Hence, the following hypotheses are suggested: 

Hypothesis #12: A proposed new technology that is adopted will 
be less complex than one which is not adopted. 

Hypothesis #12a: The degree of complexity will be a significant 
differentiating factor for a proposed new 
technology to be adopted, shelved or rejected. 
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Safety 

The terms safe and safety are part of our everyday 

vocabulary, but an exact and complete def1nition of them 

regarding a technology is difficult to set. One may say that 

a technology is safe if it is free of hazards or free of 

recognized hazards. Such a definition may suffice for casual 

conversation, but technically it is not adequate in the 

operating environment of an organization. No technology is 

really free of hazards, and a hazard may be present without 

being recognized. According to Lowrance (1976) safety is 

defined as a judgement of the acceptability of risk, and risk, 

in turn, as a measure of the probability and severity of harm 

to human health. 

The issue of safety of a technology in organizations is 

considered on two parallel tracks: (1) operational safety, 

and (2) environmental safety. Organizations are legally 

obliged to meet the standards set forth by the statutes of 

the Occupational Safety and Health Administration (OSHA) 

which deal with the occupational safety and health of employees 

in the working environment of an organization. The working 

environment of an organization involves basically techno-social 

systems which ensue from the incorporation of a technology. 

Additionaly, an organization is bound by the statutes of the 

Environmental Protection Agency (EPA) which deals with the 

impact of an organization's technological operations on the 

general environment. Various process and product technologies 

may be considered to drastically impact the general environment 
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due to their use of hazardous materials or production of toxic 

by-products. 

In view of the public sensitivity to general environmental 

issues and the current debate on organizational responsibility 

toward the environment, the environmental safety of a proposed 

new technology is considered to be an important factor for its 

adoption or non-adoption. Even where an inherently safe 

technology can undeniably improve an organization's operations, 

negative perceptions about a particular technology can delay 

its acceptance, or even block its adoption completely. otway 

and Haastrup (1989) argue that negative public perception of 

certain hazardous technologies, such as nuclear technology, is 

also a common reason for non-adoption of these technologies in 

many organizations. 

This suggests the following hypotheses: 

Hypothesis »13: The degree of safety will be significantly 
higher for a proposed new technology that is 
adopted than the one which is not adopted. 

Hypothesis #13a: The degree of safety will be a significant 
differentiating factor for a proposed new 
technology to be adopted, shelved or 
rejected. 

Aggregate Impact of Decision-Process 

Predictors 

It is anticipated that the organizational factors when 

aggregated will have an additive impact on the decision 

response of an organization to a proposed new technology. It 

is further expected that the aggregation of organizational 
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factors will also be a significant differentiating predictor 

to the adoption, shelving, or rejection of a proposed new 

technology. The same argument can be advanced for the 

organization-technology factors, as well as the technology 

factors. 

When all decision-process factors are considered, it is 

also expected that the aggregate of organizational factors, 

organization-technology factors, and technology factors will 

have an additive impact on an organization's decision response 

concerning the adoption or non adoption of a proposed new 

technology. It is further anticipated that the framework will 

provide a discriminatory power in differentiating the decision 

responses of an organization in terms of the adoption, 

shelving, and rejection of a proposed new technology. 

Hence, to validate the above premise the following set of 

hypotheses are suggested: 

Hypotheses relating to organizational factors: 

Hypothesis #14: Organizational factors will be a significant 
differentiating predictor to the adoption 
or non-adoption of a proposed new technology. 

Hypothesis #14a: organiza~ional factors will be a significant 
differentiating predictor to the adoption, 
shelving or rejection of a proposed new 
technology. 

Hypothesis relating to organization-technology factors: 

Hypothesis #15: Organization-technology factors will be a 
significant differentiating predictor to the 
adoption or non-adoption of a proposed new 
technology. 
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Hypothesis i15a: Organization-technology factors will be a 
significant differentiating predictor to the 
adoption, shelving or rejection of a proposed 
new technology. 

Hypotheses relating to technology factors: 

Hypothesis #16: Technology factors will be a significant 
differentiating predictor to the adoption 
or non-adoption of a proposed new technology. 

Hypothesis #16a: Technology factors will be a significant 
differentiating predictor to the adoption, 
shelving, or rejection of a proposed new 
technology. 

Hypotheses relating to aggregate of Decision-process factors: 

Hypothesis #17: The aggregate of the decision-process factors 
will be a significant differentiating 
predictor to the adoption or non-adoption of a 
proposed new technology. 

Hypothesis #17a: The aggregate of decision-process factors 
will be a significant differentiating 
predictor to the adoption, shelving, or 
rejection of a proposed new technology. 



CHAPTER III 

METHODS AND PROCEDURES 

Introduction 

The purpose of this study is to assess and generalize on 

the critical factors that impact the technological decision 

process culminating in the adoption, shelving, or rejection of 

proposed new technologies in an organization. From the review 

of literature presented in Chapter II, those predictors which 

were common across a variety of technological decisions were 

identified. These predictors form a basis for the constructs 

of the decision framework presented and discussed in the 

literature review. This chapter describes the methods and 

procedures used to conduct the study including; the research 

design, selection of the survey sample, development of the 

survey instrument, pretesting of the questionnaire, pilot 

study, data collection process, and the procedures for 

analyzing the data. 

Research Design 

The most appropriate research design for any empirical 

study depends on a combination of the following factors: 

sampling technique, population characteristics, survey cost, 

allowable time, survey instrument, and complexity. The 
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population from which the sample for this study was drawn 

represented industrial organizations across the United States. 

These organizations were known to have in-house manufacturing 

operations. Given the available time to complete the study, 

limited funds, and geographical distribution of the 

respondents, a survey research design in the form of a mail 

questionnaire was considered the most feasible method. 

The goal of the questionnaire-was to collect data on the 

decision-process factors included in the framework. This data 

resided with the higher management of these industrial 

organizations where most of the decisions concerning the 

adoption or non-adoption of proposed new technologies are 

usually made. Therefore, the questionnaire was targeted to the 

vice-presidents of technology, manufacturing managers, 

production and operation managers, vice-presidents of research 

and development, and plant managers. This targeting was 

possible due to the fact that the top management structure of 

the selected companies is a matter of public information. 

Identification of the respondents by name and their management 

positions was construed by the analysis of the management 

structure of the individual organizations. 

survey participants were asked to complete a questionnaire 

with three major sections designed for obtaining quantifiable 

data for subsequent analyses. Detailed discussion of the 

questionnaire developed and used in this study is presented in 

a separate section later in this chapter. 

A number of researchers have discussed some major 
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weaknesses and advantages of the mail questionnaire. For 

example, Wallace (1954) presents the following notable 

weaknesses: the problems of non-return~ leading to a biased 

sample; validity of data depends on the willingness of the 

respondent to provide accurate information; questions may be 

misinterpreted by respondents without the opportunity for the 

researcher to offer clarification. Despite those drawbacks, 

the mail survey has a number of advantages as pointed out by 

many researchers (e.g., Dillman, 1978; Francel, 1966; Hayman, 

1955; sudman, 1967; warwick & osherson, 1973; warwick & 

Lininger, 1975). 

Some key advantages mentioned in the literature, include: 

it provides the ability to obtain a large sample with minimal 

expense; there is opportunity for wider contact in dispersed 

geographical locations; it offers the ability to reach people 

who are difficult to locate and interview; more consideration 

by respondents is permi~ted in answering the questions; there 

is greater uniformity in the manner in which questions are 

posed; respondents are given a sense of privacy; and absence of 

an interviewer may promote honesty and frankness. 

Some researchers have indicated that the most effective 

technique for gathering data is through interpersonal contact 

of interviewer and respondent (e.g., Gorden, 1969; Kahn, 1967; 

Warwick & Osherson, 1973). on the other hand, Dillman (1972) 

has pointed out that due to the problems of locating 

prospective respondents for face-to-face interviews this mode 

of conducting research is becoming prohibitively expensive. 
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However, due to the recent proliferation of direct 

marketing and public availability of target mail listings, 

the response rate of a mail survey is also problematic. 

Suggestions abound in the research literature on how to improve 

response rate in mail questionnaire design and administration 

(e.g., Bunning, 1973; Dillman, 1978; Francel, 1966; Gullahorn, 

1963; Wallace, 1954). Some of the key suggestions are: an 

attractive questionnaire design, keeping the questionnaire 

brief, using colored stationary, official sponsorship of 

research, personalization of cover letter and other 

correspondence, anonymity and confidentiality, rewards and 

incentives to respondents including return postage and other 

token gifts, and follow-up reminders. 

In designing and administering the survey instrument 

for this study, the various suggestions for improving response 

rate were incorporqted where possible. Efforts were made to 

minimize the length of the questionnaire, the questionnaire 

was pretested for clarity, and a pilot study was conducted to 

further test comprehension of the questions as well as 

development of the scoring methodology. A complete 

discussion of the pilot study is presented later in this 

chapter. A cordial cover letter that accompanied the 

questionnaire, explained the importance of this study as 

well as indicated sponsorship, in this case affiliation with 

the School of Industrial Engineering and Management at 

Oklahoma State University (see Appendix C). The departmental 

letterhead was used for the cover letter accompanying the 
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questionnaire. Return postage was provided for convenience 

along with a pre-addressed return envelope. In view of these 

steps, an effort was made to avoid many problems usually 

associated with a mailed survey questionnaire. 

Selecting the Survey sample 

The survey sample for this study was selected to be 

representative of the industrial organizations within the 

United states that are known to have incorporated new 

technologies. A purposive sample of 215 companies was 

selected from the Standard and Poor's Register of 

Corporations; Directors and Executives 1991. 

The criteria for selecting the sample companies were as 

follows: 

1. The company should be an industrial organization with 

the indication of internal manufacturing operations. 

2. The company should be medium size with at least 200 

employees and annual sales of at least $50 million. 

3. The sample companies should encompass a variety of 

industries. 

The researcher believes that a purposive sample meeting 

these criteria represented a more knowledgeable sample ~for the 

scope of this study than a randomized approach would. The 

individuals selected as respondents were expected to have at 

some time been actually involved in their company's 

technological decision making processes concerning the adoption 

or non-adoption of proposed new technologies. Individual 
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respondents in the selected sample companies were to be in 

higher management positions. This consideration was based on 

the understanding that individuals in higher management 

positions are usually involved in the decision making 

activities being studied in this research. The participants 

selected were individually identified by their name. Their 

exact designation and areas of responsibilities were determined 

from the respective management structure of the companies 

available in the latest edition of Standard and Poor's Register 

1991. The iritent was to address the survey questionnaire to 

selected participants that were publicly known to be most 

likely involved in the technological decision making processes 

in their respective organizations. 

Development of the Survey Instrument 

This section covers the procedures carried out to develop 

the questionnaire used to conduct the survey for this study. 

This study involved two objectives. First, to conduct an 

investigation to empirically determine the title role that 

certain factors play in the outcome of technological decisions 

culminating in the adoption or non-adoption of proposed new 

technologies in organizations. Second, to collect the 

necessary data from the participants of the sample industrial 

organizations to test the stated hypotheses for this study. 

In designing the questionnaire, information was obtained 

from the review of relevant literature to support the different 

factors addressed in the hypotheses. The issues delineated 
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from the literature concerning each hypothesis composed a 

general list of questions tnat became the master list for 

planning the instrument. Items from the general list were 

grouped into major sections addressing each of the hypothesis 

stated for this study. After the questions were written in 

the desired format, it was necessary to cross-check with the 

general list, and select the appropriate number of questions 

that would make up the set addressing each hypothesis. Each 

set of statements would solicit quantifiable information for 

testing the specific hypothesis that the set addressed. 

Comparing the draft copy of the questionnaire with the 

general list of issues helped to identify and eliminate gaps 

and overlaps in the initial questionnaire. 

This initial questionnaire was pretested and a pilot 

study was undertaken prior to finalizing the survey instrument. 

The methods used in the pretest and the pilot study are 

discussed later in this chapter. The final survey instrument 

is presented in Appendix A. The following is a brief 

description of the survey instrument: 

* The oper1ing section defined certain key concepts (words) 

used in the rest of the questionnaire. It also 

presented an overview of what exactly is desired of the 

respondent. The whole instrument was divided into four 

sections. Every section was preceded by an instruction 

for the completion of that particular section. 

* A basic assumption was that the companies would have 

adopted, shelved and rejected a variety of technologies 
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depending on differences in their business operations. 

For example, manufacturing companies would have adopted 

new manufacturing technologies specific to the type of 

products or the nature of their business operations. 

Some companies would have incorporated proprietary new 

technologies that do not fall in the broad set of 

standard new technologies. Moreover, due to the 

concerns of confidentiality of a new technology to a 

company, the respondent might not be in a position to 

exactly describe this technology. For this reason, 

the indication of a specific new technology that a 

respondent company would have adopted, shelved or 

rejected was left to the discretion of the respondent. 

* Section A of the questionnaire was basically designed to 

solicit information identifying the title importance of 

underlying factors that impact technological decision 

making processes in an organization. The importance of 

these factors were determined in terms of the responses. 

This section was not directly related to the testing of 

the hypotheses in the other two parts of the 

questionnaire. At the outset of the survey, it was 

presumed that decision-makers may perceive the 

importance of a particular factor differently in the 

context of theiL own organization. For example, the 

perceived benefits of a technology may have different 

dimensions in the process of technological decision 

making depending upon the organization. Some 
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organizations may emphasize improving productivity, 

while others may consider manufacturing cost reduction 

or quality improvement as important factors impacting 

their technological decision making process. The 

response in section A were measured using a five-point 

Likert scale. The scale ranged from "Not at All 

Important" to "Very Important". The respondents were 

asked to rate their perception of the importance of a 

particular factor. 

* Section B of the instrument was designed to test the 

hypotheses concerned with the adoption of a new 

technology in an industrial organization. This part 

consisted of 30 statements. Each response in this 

section was gathered on a seven-point Likert scale, with 

the low end being "Disagree Strongly" and the high end 

being "Agree Strongly". 

* Section c of the instrument was composed of 27 

statements and solicited information on shelving or 

rejection of the technology. The response in this 

section were gathered using a seven-point Likert scale. 

* Statements in Section B and Section C were the same 

but their sequence was changed in Section c to avoid 

confusion and tedium of the respondents. However, three 

additional statements in Section B solicited information 

concerned with the incremental aspect of implementation 

of the accepted new technology. 

* Section D consisted of demographic-related questions. 
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Responses in this part were meant to aid in the 

evaluation of the credibility of a respondent. This 

section specifically sought on the respondent's 

qualifications to be the participant in the 

technological decision making processes of his/her 

respective organization. Data obtained was considered 

valid when the respondent's qualifications were 

established. 

* Questions were of the open and closed-ended types. 

This combination was designed to permit the respondent 

to answer with some feelings of confidentiality. 

Pretesting of the Questionnaire 

The questionnaire was pretested twice. Participants of 

the pretest/review group included four professors, nine 

graduate students and two practicing engineers from industry. 

All participants had some experience with organizational 

decision making processes used in industry. Two other 

individuals currently working in higher management positions 

in industry served as outside consultants. They provided input 

regarding the general structure of the instrument. Each 

question was criticized using a standardized critiquing 

questionnaire (see Appendix B) adapted from Van Dalen (1973) 

and Leedy (1974). The critique of the questionnaire was done 

to check and refine the general structure of the instrument as 

well as improve clarity of questions and statements. 

As mentioned previously, each hypothesis was represented 
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by a set of statements. These sets were not explicitly shown 

on the questionnaire. Rather all the questions in a section 

were grouped together maintaining flow and consistency to some 

extent. The relationship of the questions in the survey 

instrument to a particular hypothesis was identified for only 

critiquing purposes. This documentation was attached along 

with the survey instrument for the group of people involved in 

the pretest and critiquing process of the survey document. The 

participants were asked to provide ideas or suggestions for 

improving the questionnaire. Based on the input from the 

pretest/review group, necessary adjustments were incorporated 

in the questionnaire. The same process was repeated for the 

second critique and revision. After the second revision, the 

questionnaire was finalized. Some of the revisions prompted by 

the pretest/review process included: rewriting some questions 

for clarity, rewriting some instruction sections, and in some 

areas combining or completely eliminating some questions. 

Pilot Study 

The pilot study was designed to sample a small group 

similar to the po~ulation to be surveyed. The pilot study 

group consisted of 40 participants who have previously worked 

in industrial organizations and have experience with the 

technological decision making process. 

The participants belonged to the Energy Analysis and 

Diagnostic Center at Oklahoma state University (OSU), the 

Computer Integrated Manufacturing Center at osu, the MBA 



program and School of Journalism at osu, as well as some 

currently employed in various industrial organizations in 

the state of Oklahoma. The responses to the pilot study 

were analyzed using methodology described in the data 

analysis section. Based on the responses and comments from 

the pilot study, final revisions were made on the survey 

instrument. 

Data Collection Process 
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Data collection was accomplished through the use of the 

questionnaire. The questionnaire was mailed to the executives 

of 215 selected companies in the United States. A personalized 

cover letter (see Appendix C) to the respondents identifying 

the purpose of the study as well as its sponsor accompanied the 

survey instrument. This letter assured the respondents of 

confidentiality. Return postage on a pre-addressed envelope 

was provided to eliminate one common detriment to respond. The 

respondents were given the option to receive a summary report 

of the study in appreciation of their participation. 

After selecting the 215 companies comprising the sample, 

a plan was established for mailing the questionnaire. Three 

dispatches with an interval of one week was decided on. The 

first batch of survey instrument was mailed on April 9, 1991, 

to an initial group of 115 respondents. At the time of initial 

mailing of the questionnaires, three dates were designated as 

accounting and closing dates of the questionnaire returned. 

The closing date of returned questionnaire for the first 
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batch was set on May 15, 1991. The second batch was mailed 

on April 15, 1991, to a group of 50 respondents with a closing 

date of returned questionnaires as May 23, 1991. The third 

batch was mailed on April 23, 1991, to the last group of 50 

respondents with a closing date of returned questionnaire as 

May 31, 1991. 

As pointed out earlier, the survey instrument was 

addressed to individuals by their name as well as their exact 

designated position in the organization. For example, it was 

addressed to ~Thomas Irving", The Vice-president Technology, 

rather than addressing it simply to "The Vice-president 

Technology". The directory for executives of the selected 

companies was helpful in pinpointing the respondents for the 

study. This personalized approach was done to encourage 

respondents to participate, thereby stimulating higher response 

rates. 

At the start of the study, it was planned that no follow

up would be done if the response rate exceeded twenty-five 

percent. When the response from the first dispatch exceeded 

more than 27 percent, the 'no follow-up strategy' was 

maintained. This strategy was implemented on the assumption 

that those individuals who may not want to participate in the 

study would also ignore a follow-up request. A response of 

approximately 50 organizations was considered appropriate to 

conduct necessary statistics for this study. Contingent upon 

cost constraints as well as time, the follow-up seemed 

unnecessary after a satisfactory response was achieved. 
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Procedures Used to Analyze the Data 

Data collected were tabulated and analyzed statistically. 

Section A of the questionnaire concerned the "Evaluation of 

Technological Decision-Process Factors". The data collected 

from this section were analyzed using descriptive statistics. 

These statistics indicate the title importance of the specified 

factors which impact the technological decision making process. 

These data are summarized in various tables in Chapter IV. 

The data from Sections B and c of the questionnaire were 

used to test the different hypotheses for this study. The 

statements in Section B were used to test the level of 

importance of a factor and the impact it had on the adoption 

of a specific new technology in an industrial organization. 

Each statement was evaluated in terms of the response on the 

seven-point Likert scale. some of the statements were 

evaluated by using reversed scoring i.e., subtract the position 

entered by the respondent from 8. The statements posed for 

reversed scoring were intended to ascertain that the 

respondents do clearly understand different issues as 

constituent elements of a factor to which these statements were 

addressed. For example, in Section B, statements #16, #17, 

#18, and #19 addressed the factor of operational compatibility 

of a proposed new technology that was adopted. Statements #17, 

and #19 were evaluated by using reversed scoring. The scores 

of all statements addressing a particular hypothesis were 

normalized and the degree of importance of each factor in the 

adoption of a new technology was determined in terms of scores 
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ranging from 1 to 7. A "1'' indicated a low degree of impact 

for a particular factor while a "7" indicated a high degree of 

impact for that factor in the technological decision process. 

The 27 statements in Section c were similarly evaluated to 

determine the average score of each factor that had impacted 

the technological decision outcome of non-adoption of a 

proposed new technology. This new technology was further 

distinguished as either being shelved or rejected in the 

respondent's organization. Each of the stated hypotheses were 

then tested using the information obtained from the evaluation 

of statements in Section Band Section C of the questionnaire. 

A t-test was used to test for significant differences in 

responses to the set of statements addressing each hypothesis. 

This type of test was adequate because only independent groups 

(adoption vs non-adoption), (adoption vs shelving), (adoption 

vs rejection), and (shelving vs rejection) were dealt with in 

testing each of the hypothesis. 

Salsow (1982) provided a decision tree for selecting 

suggested statistical tests to meet the requirements of the 

data to be analyzed. The tree indicated that a t-test for 

independent groups would be appropriate for testing the 

hypotheses stated for the study, given ths fact that the scales 

used for the questions were specified by the author as interval 

scales, and testing involved two samples at a time. Bodwitch 

and Buono (1982) indicate that a t-test is appropriate for 

situations where there are only two samples to be compared at 

a time. They pointed out that this test is one of the most 
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common techniques used for comparisons of two samples, by using 

sample means as a basis for comparison. The t-test would 

indicate whether or not the difference between two groups is 

statistically significant. According to Wilkinson (1987), when 

a sample is small enough (less than 30), a t-test is preferred 

to a z-test. 

A computer program in BASICA was developed to run t-tests 

for this study. This program was based on the test procedure 

as shown in Chapter v. A statistical significance level' for 

the t-test was set at p < .005, p < .01 , and p < .05. These 

significance levels were pivoted in the code of the program so 

that the results were tested from higher to lower levels of 

significance before the program indicated a final level of test 

significance for each stated hypothesis. A test significance 

level of p < .05 was chosen for the rejection of a stated 

hypothesis. The results of individual testing of the 

hypotheses are presented in Chapter v. 

To facilitate the complete data analysis, information from 

the questionnaire was extracted and entered on a tally sheet 

(using LOTUS 1-2-3). Analyses to determine the descriptive 

statistics were performed using MICROSTAT statistical software. 

Summary tables of the statistical results were then developed 

showing the relevant descriptive statistics for each factor as 

well as the results of the t-test and the significance level 

for the testing of each hypothesis. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

Introduction 

The first objective of this study was to investigate 

and analyze the factors which predominantly impact the 

organizational decision response to proposed new technologies. 

This objective was achieved by determining the importance 

of the specified factors which impact the technological 

decision making process in organizations. This chapter 

analyzes the collected data pertaining to the first 

objective of this study. Prior to the analysis a 

description of the questionnaire return rates; categories 

of new technologies, adopted, shelved, and rejected; and 

demographic data is included. The summary results are 

presented in table forms. 

Questionnaire Return Rates 

The survey instrument for this study was mailed to a 

total of 215 industrial organizations across the United States. 

A total of 67 (31.2%) questionnaires were returned. Seven 

questionnaires (3.25%) returned were not completed. The 

reason provided was that the addressed respondent had either 

left the organization or had been transferred to some other 

112 



part of the organization. Five additional incomplete 

questionnaires (2.32%) were returned with the explanation 

that the companies do not intend to participate in this 

study due to the confidentiality of the technologies in 

their organizations. The total number of responses finally 

used (usable return rate) was 55 out of 215 (25.6%). The 

size of the selected sample may indicate the probable rate 

of return to a mail survey. one of the major causes of low 

return rate to a mailed survey questionnaire is that the 

participants are essentially volunteers. However, the 

response rate to the survey designed for this empirical 

research was sufficient to conduct exigent statistical 

analysis of the respondents' data. 
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The 55 respondent industrial organizations in this study 

represent the general industrial classification, the numbers 

indicating respondents in respective industry: computers (7), 

electrical & electronics (8), telecommunication (2), industrial 

and farm equipment (5), food products (2), rubber and plastics 

products (1), scientific and medical equipment (4), automotive 

parts (3), apparel and textiles (2), food processing (2), 

transportation equipment (4), building materials (3), chemical 

products and petroleum (3), pharmaceuticals (1), and metal 

products (8). 

A summary of the geographical distribution of the 

respondent industrial organizations represented in the study, 

by states, is presented in Table I. 



TABLE I 

GEOGRAPHICAL DISTRIBUTION OF RESPONDENT 
INDUSTRIAL ORGANIZATIONS: BY STATES 

State # of Respondent State # of Respondent 
Companies Companies 

Arizona 1 Nebraska 1 
California 6 New Jersey 2 
Colorado 2 New York 3 
Connecticut 1 Ohio 4 
Florida 2 Oklahoma 6 
Georgia 2 Oregon 2 
Illinois 3 Pennsylvania 3 
Indiana 3 South Carolina 1 
Kansas 1 Tennessee 1 
Kentucky 2 Texas 3 
Louisiana 1 Utah 1 
Massachusetts 4 Virginia 1 
Michigan 3 Washington 1 
Minnesota 4 Wisconsin 2 
Missouri 1 

Categories of New Technologies Adopted 

Shelved and Rejected 

A total of 104 different new technologies adopted or 
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not-adopted were represented in the sample. These technologies 

were classified into six major areas of new technologies, 

namely: manufacturing technology, information and computer 

technology, product technology, process technology, operations 

technology, and energy cost reduction technology. A seventh 

category of miscellaneous technology represents those new 

technologies which are specific to a respondent's particular 
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organization. 

The individual new technologies classified into the 

manufacturing category include: flexible manufacturing system 

(FMS), cellular manufacturing, group technology, robotics, 

vision systems, automated assembly line, computer numerical 

control, flexible assembly system (FAS), and laser cutting 

technology. 

The information and computer,category consisted of: 

computer aided design (CAD), computer aided engineering (CAE), 

manufacturing resource planning (MRP II), bar coding, inventory 

control systems, and management information systems. 

The product technology category involved specific new 

technologies which the respondents had identified in terms of 

its area and did not, in general, mention the exact name of 

the individual technology. A few respondents coded the product 

technology such as RicmosLsic, Electronic 'T' systems, etc. 

The categories of process and operations technologies 

involved: co-extrusion of metal/material, plasma melting, 

organic solvent based coating, induction melting, power 

coating, surface temperature additive systems, heat exchangers, 

high speed box rolling, film metalizing, scrap handling, 

spectroscopy, material handling, quality assuring, computer 

aided process planning (CAPP), advanced knitting, and 

neurological catheters. Similarly, the categories of energy 

cost reduction and miscellaneous technology were identified 

based on the information provided by the respondents. 

A total of 55 new technologies were adopted while 49 



other new technologies were not adopted. out of the 49 new 

technologies that were not adopted, 30 new technologies were 

shelved and 19 were rejected. The frequency, and percentage 

of total for each identified category of new technology that 

was either adopted, shelved or rejected in the respondents' 

organizations are presented in Table II. 

Demographic Data 
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Demographic data on the respondents of this study was not 

intended to serve as a particular variable or set of variables 

in the analysis, but rather to provide general background 

information on the respondents. The main purpose was to 

provide some idea about the validity of the information 

obtained via the mail survey. To ascertain their credibility, 

the respondents were asked to complete the demographic section 

of the questionnaire. The respondents were identified, from 

their current positions, as top managers involving in the 

technological decision making processes of their respective 

organizations. 

A summary of demographic data about the individual 

respondents of participating companies is presented in 

Table III and Table IV. 



TABLE II 

CATEGORIES OF NEW TECHNOLOGIES ADOPTED 
SHELVED AND REJECTED 

Adoption Non-Adoption 
Shelved Rejected 
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Category 
of New 

Technology Frequency % of Frequency % of Frequency % of 
Total Total Total 

Manufacturing 16 29.1% 12 40.0% 7 36.9% 
Technology 

Information 11 20.0% 6 20.0% 4 21.1% 
& Computer 
Technology 

Product 5 9.1% 2 6.7% 2 10.5% 
Technology 

Process 7 12.7% 3 10.0% 2 10.5% 
Technology 

Operations 10 18.2% 1 3.3% 2 10.5% 
Technology 

Energy Cost 2 3.6% 1 3.3% 0 0.0% 
Reduction 
Technology 

Miscellaneous 4 7.3% 5 16.7% 2 10.5% 
Technology 

Total 55 100.0% 30 100.0% c 19 100.0% 



Years in Position 

Less than 1 Year 

1 - 3 Years 

4 - 7 Years 

8 - 12 Years 

12 - 16 Years 

Over 16 Years 

Total 

TABLE III 

RESPONDENTS' NUMBER OF YEARS 
IN CURRENT POSITION 

Frequency % 

1 

11 

19 

11 

7 

6 

N=55 

TABLE IV 

FORMAL EDUCATION OF RESPONDENTS 

Education Frequency 

Graduate Degree 32 

Bachelor Degree 18 

Some College 5 

High School 0 

Total N=55 
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of Responses 

1.8 

20.0 

34.6 

20.0 

12.7 

10.9 

100.0 

% of Responses 

58.2 

32.7 

9.1 

0.0 

100.0 



Results of the Analyses 

Data analyses for this study are presented in two 

segments. The first segment investigates the importance of 

the specific technological decision-process factors which 

have been widely mentioned in the current literature. The 

title importance varies from "very important" to "very 

unimportant". Results are given in tabulated form in the 

section 'Evaluation of Technological Decision-Process 

Factors' of this chapter. The second segment evaluates the 

data collected in order to test the stated hypotheses for 

this study. Results of the hypotheses testing are presented 

in Chapter V. 

Evaluation of Technological 

Decision-Process Factors 
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The analyses discussed in this section were conducted to 

determine the title role that specified decision-process 

factors play in impacting the technological decision-making 

processes in the sample industrial organizations. Each of the 

indicated factor as rated by the respondents has been presented 

in a table with a discussion of the results. 

CEO's Advocacy 

As indicated in Table V, 41.8% of the respondents rated 

CEO's advocacy as a very important factor impacting the outcome 

of the technological decision process concerning the adoption 

or non-adoption of a proposed new technology. Further, 52.8% 
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of the respondents rated this factor as important. As a whole, 

94.6% of the respondents indicated the role of CEO's advocacy 

as very important or important technological decision-process 

factor. These results confirm the importance of a CEO's 

advocacy in organizational decision making process as indicated 

in the management literature. 

RATING 

1 Very Important 

2 Important 

3 ,Neutral 

4 Unimportant 

5 Very Unimportant 

Total 

TABLE V 

CEO's ADVOCACY 

Frequency 

23 

29 

2 

1 

0 

N=55 

Top Management support 

% of Responses 

41.8 

52.8 

3.6 

1.8 

0.0 

100.0 

The literature on managerial decision making has strongly 

emphasized the key role of top management support as a 

determining factor of the outcome of organizational decisions. 
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Various researches have found that top management support was 

a key variable in the decisions about the approval and further 

implementation of new technologies in various organizations. 

study results support this claim of the researchers. 

Table VI shows that 64.6% of the respondents have rated 

the role of top management's support as a very important factor 

impacting the outcome of technological decisions. Further 27.3% 

of the respondents acknowledged that top management support to 

be important. As a whole, 91.9% of the respondents rated top 

management support as a very important or important 

technological decision-process factor. 

TABLE VI 

TOP MANAGEMENT SUPPORT 

RATING Frequency % of Responses 

1 Very Important 35 64.6 

2 Important 15 27.3 

3 Neutral 5 9.1 

4 Unimportant 0 0.0 

5 Very Unimportant 0 0.0 

Total N=55 100.0 



122 

Technology Strategy 

The role of technology strategy in directing the 

technological decision making processes in organizations has 

been strongly emphasized in the literature on technology 

management and strategic management. However, very little 

empirical evidence had been accumulated on how much industrial 

organizations emphasize technology strategy during the 

technological decision process. Table VII indicates that 34.6% 

of the respondents rated the impact of technology strategy as 

very important while 54.5% rated it as important in 

technological decision making processes in their respective 

organizations. As a whole, 89.1% of the respondents considered 

technology strategy played a key role in the adoption or non

adoption of proposed new technologies. 

RATING 

1 Very Important 

2 Important 

3 Neutral 

4 Unimportant 

5 Very Unimportant 

Total 

TABLE VII 

TECHNOLOGY STRATEGY 

Frequency 

19 

30 

6 

0 

0 

N=55 

% of Responses 

34.6 

54.5 

10.9 

0.0 

0.0 

100.0 
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Comgany Policy 

Table VIII indicates that 54.6% of the respondents rated 

the impact of the company's policy as very important or 

important on the outcome of the technological decisions in 

their organizations. Some 23.6% of the respondents rated 

company's policy to be neutral while 20% of the respondents 

indicated company policy as unimportant in determining the 

outcome of technological decisions in their organizations. 

These results indicate that a company's policy plays an 

important role in the technological decisions concerning the 

choice of a new technology. 

RATING 

1 Very Important 

2 Important 

3 Neutral 

4 Unimportant 

5 Very Unimportant 

Total 

TABLE VIII 

COMPANY POLICY 

Frequency 

9 

21 

13 

11 

1 

N=55 

% of Responses 

16.4 

38.2 

23.6 

20.0 

0.0 

100.0 
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Employees' Skills 

The response to the impact of employees' skills on 

the technological decision outcome is shown in Table IX. A 

total of 61.9% of the respondents rated this factor as very 

important or important. Further, 38.1% of the respondents 

indicated that employees' skills play a neutral or unimportant 

role in impacting the adoption or non-adoption of_ a proposed 

new technology. These results support the importance of 

employee skills in technological decision making as found 

by researchers in the area of successful implementation of 

new technologies. 

In-House Technical Expertise 

As shown in Table X, 56.3% of the respondents indicated 

that in-house technical expertise is either very important 

or important in the technological decision making processes. 

Another 41.9% of the respondents indicated that this factor 

plays a neutral or unimportant role in these decision 

outcomes. It is contended that the presence of enhanced 

in-house expertise in an organization can be a facilitating 

factor in the technological decision process. The responses 

for this survey neither support nor disprove this contention 

of the role played by in-house technical expertise on the 

technological decision process. 



RATING 

1 Very Important 

2 Important 

3 Neutral 

4 Unimportant 

5 Very Unimportant 

Total 

TABLE IX 

EMPLOYEES' SKILLS 

Frequency 

4 

30 

18 

1 

2 

N=55 

TABLE X 

IN-HOUSE TECHNICAL EXPERTISE 

RATING Frequency 

1 Very Important 8 

2 Important 23 

3 Neutral 20 

4 Unimportant 3 

5 Very Unimportant 1 

Total N=SS 
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% of Responses 

7.3 

54.6 

32.7 

1.8 

3.6 

100.0 

% of Responses 

14.5 

41.8 

36.4 

5.5 

1.8 

100.0 
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Company's Preparedness Level 

Table XI shows that, as a whole, 69.1% of the 

respondents rated the impact of company's preparedness level 

as a very important or important factor in the technological 

decision process. Further, 27.3% of the respondents rated 

this factor as either playing a neutral or unimportant role 

in the decision outcome of proposed new technologies in their 

organizations. This finding support the importance of this 

factor in technological decision process, as indicated by 

other researchers. 

TABLE XI 

COMPANY's PREPAREDNESS LEVEL 

RATING Frequency % of Responses 

1 Very Important 9 16.4 

2 Important 29 52.7 

3 Neutral 12 21.8 

4 Unimportant 3 5.5 

5 Very Unimportant 2 3.6 

Total N=55 100.0 
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Attitude Towards Technology 

As shown in Table XII, a total of 85.4% of the respondents 

rated the impact of management's attitude towards a proposed 

new technology as a very important or important factor in 

determining the decision outcome to adopt or not adopt a new 

technology. Only 14.6%_of the respondents indicated that 

managements' attitude towards a proposed new technology do not 

impact the decision outcome of its adoption or non-adoption. 

These results support the importance of this factor as 

indicated in the literature. 

Operational Compatibility Qi Technology 

The impact of operational compatibility as a technological 

decision-process factor is presented in Table XIII. As 

indicated, 83.6% of the respondents rated the role of this 

factor on the adoption or non-adoption of a proposed new 

technology in their organizations as very important or 

important. Only 16.4% of respondents do not consider 

operational compatibility of a proposed new technology 

as a determining factor for the adoption of the new 

technology. survey results support the importance of 

operational compatibility of a technology as indicated by 

other researchers. 
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TABLE XII 

ATTITUDE TOWARDS TECHNOLOGY 

RATING Frequency % of Responses 

1 Very Important 24 43.6 

2 Important 23 41.8 

3 Neutral 3 5.5 

4 Unimportant 3 5. 5 

5 Very Unimportant 2 3.6 

Total N=55 100.0 

TABLE XIII 

OPERATIONAL COMPATIBILITY OF TECHNOLOGY 

RATING Frequency % of Responses 

1 Very Important 18 32.7 

2 Important 28 50.9 

3 Neutral 4 7. 3 

4 Unimportant 2 3.6 

5 Very Unimportant 3 5.5 

Total N=55 100.0 
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Strategic Importance Qf Technology 

As shown in Table XIV, 81.1% of the respondents rated the 

strategic importance of a proposed new technology as a very 

important or important factor in the technological decision 

process concerning its adoption or non-adoption. The results 

show that only 3.6% of the respondents consider that the 

strategic importance of a proposed new technology play a very 

unimportant or unimportant role in the decision process. 

Further, 14.6% of the respondents indicated that this factor 

plays a neutral role in the technological decision making 

process. The results support the importance of this factor 

as indicated by other researchers. 

Complexity ~ Technology 

Table XV shows that only 12.7% of the respondents 

consider the complexity of a proposed new technology as a 

very important decision-process factor in its adoption or 

non-adoption. Further, 45.5% rated it as an important factor 

in the technological decision outcome of a proposed new 

technology. However, 41.8% of the respondents indicated that 

the complexity of a proposed new technology in their 

organizations does not impact the decision outcome relating to 

its adoption or non-adoption. The results of this survey 

neither support nor reject the importance as ascribed to this 

factor in the literature. 



TABLE XIV 

STRATEGIC IMPORTANCE OF TECHNOLOGY 

RATING Frequency 

1 Very Important 27 

2 Important 18 

3 Neutral 8 

4 Unimportant 1 

5 Very Unimportant 1 

Total N=55 

TABLE XV 

COMPLEXITY OF TECHNOLOGY 

RATING Frequency 

1 Very Important 7 

2 Important 25 

3 Neutral 17 

4 Unimportant 5 

5 Very Unimportant 1 

Total N=55 

% of Responses 

49.1 

32.7 

14.6 

1.8 

1.8 

100.0 

% of Responses 

12.7 

45.5 

30.9 

9.1 

1.8 

100.0 
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Technical Justification 

Technical justification of a proposed new technology has 

been indicated by 78.2% of the respondents as a very important 

or important decision-process factor impacting the decision 

outcome in their organizations. However, 21.8% of the 

respondents as shown in Table XVI, do not consider this factor 

to play any role in the adoption or non-adoption of a proposed 

new technology in their organization. These results support 

the importance of technical justification as pointed out by 

other researchers. 

RATING 

1 Very Important 

2 Important 

3 Neutral 

4 Unimportant 

TABLE XVI 

TECHNICAL JUSTIFICATION 

Frequency 

18 

25 

9 

2 

5 Very Unimportant 1 

Total N=55 

% of Responses 

32.7 

45.5 

16.4 

3.6 

1.8 

100.0 



Perceived Benefits ~ Technology 

In organizations, various benefits of a proposed 

technology, as perceived by the decision makers, may impact 

the decision process. This survey solicited responses for 

only five perceived benefits of a proposed new technology 
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that have been much emphasized in the literature. These are: 

(1) productivity improvement, (2) manufacturing cost reduction, 

(3) profitability, (4) competitive advantage, and (5) quality 

improvement. However, it was anticipated that industrial 

organizations may consider one or more of these perceived 

benefits as a decisive factor in the adoption or non-adoption 

of a proposed new technology. 

The results of the responses for perceived benefits of a 

proposed new technology as a decision-process factor are shown 

in the next five tables, i.e., Table XVII through Table XXI. 

Table XVII indicates that 96.1\ of the respondents rated 

productivity as a very important or important determinant in 

the adoption] of a new technology. Manufacturing cost 

reduction was considered by 85.4% of the respondents as a very 

important or important decision-process factor (Table XVIII). 

Profitability (Table XIX) and competitive advantage (Table XX) 

were rated as important or very important by 96.4%, and 94.5% 

of the respondents, respectively. Quality improvement (Table 

XXI) as a perceived benefit of a proposed new technology was 

indicated by 94.5% of the respondents to be a very important or 

important factor in impactJng its adoption or non-adoption in 



TABLE XVII 

PERCEIVED BENEFITS OF TECHNOLOGY 
(PRODUCTIVITY) 

RATING Frequency % of Responses 

1 

2 

3 

4 

5 

Very Important 25 45.5 

Important 24 43.6 

Neutral 4 7.3 

Unimportant 2 3.6 

Very Unimportant 0 0.0 

Total N=55 100.0 

TABLE XVIII 

PERCEIVED BENEFITS OF TECHNOLOGY 
(MANUFACTURING COST REDUCTION} 

RATING Frequency % of Responses 

1 Very Important 23 41.8 

2 Important 24 43.6 

3 Neutral 5 9.2 

4 Unimportant 2 3.6 

5 Very Unimportant 1 1.8 

Total N=55 100.0 

133 



TABLE XIX 

PERCEIVED BENEFITS OF TECHNOLOGY 
(PROFITABILITY) 

RATING Frequency 

1 

2 

3 

4 

5 

Very Important 36 

Important 17 

Neutral 1 

Unimportant 0 

Very Unimportant 1 

Total N=55 

TABLE XX 

PERCEIVED BENEFITS OF TECHNOLOGY 
(COMPETITIVE ADVANTAGE} 

RATING Frequency 

1 Very Important 35 

2 Important 17 

3 Neutral 3 

4 Unimportant 0 

5 Very Unimportant 0 

Total N=55 
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% of Responses 

65.5 

30.9 

1.8 

0.0 

1.8 

100.0 

% of Responses 

63.6 

30.9 

5.5 

0.0 

0.0 

100.0 
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their organizations. 

None of the respondents acknowledged competitive 

advantage, and quality improvement as unimportant factors in 

technological decision processes of their organizations. The 

respondents indicated that each of the five perceived benefits 

independently play an important role in the adoption or 

non-adoption of a proposed new technology in their 

organizations. These results corroborate findings of other 

researchers. 

TABLE XXI 

PERCEIVED BENEFITS OF TECHNOLOGY 
(QUALITY IMPROVEMENT) 

RATING Frequency 

1 Very Important 28 

2 Important 24 

3 Neutral 3 

4 Unimportant 0 

5 Very Unimportant 0 

Total N=55 

% of Responses 

50.9 

43.6 

5.5 

0.0 

0.0 

100.0 

I 
I 



------
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Economic Justification Criteria 

The prominent economic justification criteria for the 

selection of a new technology project as discussed in the 

Chapter II involve: (1) implementation cost, (2) return on 

investment (ROI), (3) cash flow constraints, and (4) payback 

period. This survey solicited a response from the participants 

for only above mentioned four economic justification criteria 

for their consideration. The results are shown in the next 

four tables i.e., T~ble XXII through Table XXV. 

The respondents indicated that 81.8% of their 

organizations considered implementation cost (Table XXII) 

as a very important or important criteria for the economic 

justification of a new technology project. While 58.2% of the 

respondents considered cash flow constraints (Table XXIII) as 

a very important or important economic justification criterion 

for technological projects in their companies. However, 90.9% 

of organizations considered return on investment (Table XXIV) 

as a very important or important economic justification 

criteria for the choice of a proposed new technology. Further, 

78.2% of the surveyed organizations rated payback period 

(Table XXV) as a very important or important economic 

justification criterion for the choice of a proposed new 

technology. 

The results of this survey support the importance of 

each indicated economic justification criterion impacting 

the technological decisions as pointed out by other 

researchers. 



TABLE XXII 

ECONOMIC JUSTIFICATION CRITERION 
(IMPLEMENTATION COST) 

RATING Frequency 

1 

2 

3 

4 

5 

Very Important 14 

Important 31 

Neutral 9 

Unimportant 1 

Very Unimportant 0 

Total N=55 

TABLE XXIII 

ECONOMIC JUSTIFICATION CRITERION 
(CASH FLOW CONSTRAINTS) 

RATING Frequency 

1 Very Important 11 

2 Important 21 

3 Neutral 18 

4 Unimportant 3 

5 Very Unimportant 2 

Total N=55 
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% of Responses 

25.4 

56.4 

16.4 

1.8 

0.0 

100.0 

% of Responses 

20.0 

38.2 

32.7 

5.5 

3.6 

100.0 



TABLE XXIV 

ECONOMIC JUSTIFICATION CRITERION 
(ROI: RETURN ON INVESTMENT) 

RATING Frequency 

1 

2 

3 

4 

5 

Very Important 24 

Important 26 

Neutral 3 

Unimportant 2 

Very Unimportant 0 

Total N=55 

TABLE XXV 

ECONOMIC JUSTIFICATION CRITERION 
(PAYBACK PERIOD) 

RATING Frequency 

1 Very Important 16 

2 Important 27 

3 Neutral 10 

4 Unimportant 1 

5 Very Unimportant 1 

Total N=55 
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% of Responses 

43.6 

47.3 

5.5 

3.6 

0.0 

100.0 

% of Responses 

29.1 

49.1 

18.2 

1.8 

1.8 

100.0 



Evaluation of the Mode of 

Implementation 

As described in Chapter II, technologies which are 
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adopted incur two sets of decisions. First, the decision to 

approve (accept) them. Second, the decision to implement them. 

Organizations, in general, face an important issue concerning 

the rate of implementation of an accepted new technology. 

Particularly, industrial organizations which have on-going 

operations find it a challenging problem in deciding whether 

implementation should be a one-time activity or there should 

be an incremental approach to the implementation of an approved 

new technology. The proponents of incremental implementation 

of a new technology argue that this approach is more effective 

in the successful implementation of new technologies. A number 

of case studies conducted in various organizations by 

implementation researchers have indicated that many factors 

such as the presence of a technology champion, training and 

skill improvement of workforce, and managing employee 

resistance to change play an important role in the decision 

concerning the rate of implementation of a new technology. 

Some researchers have indicated that the implementation cost 

of a new technology impacts significantly on the decision as 

to whether the implementation should be one-time activity or 

follow a step-wise (incremental) approach. 

To investigate this issue a research question was posed 

relating to the mode of implementation of a new technology. 

One statement in the questionnaire (Section B, #29) asked the 



TABLE XXVI 

INCREMENTAL IMPLEMENTATION OF NEW 
TECHNOLOGIES 

Respondent's Frequency % of New Technology 
Ratings Response Areas 

Agree Strongly 12 21.8 MT=2 I IT=4 1 PT=2 
OT=2, Misc.=2 

Agree 16 29.1 MT=l, IT=6, PT=2 
OT=7 

Agree Slightly 14 25.5 MT=6, IT=2, PT=4 
ECRT=1, Misc.=1 

Neutral 5 9.1 MT=3, ECRT=1, 
Misc.=1 

Disagree Slightly 1 1.8 PT=l 

Disagree 5 9.1 MT=1, PT=2 I OT=1 
Misc.=l 

Disagree Strongly 2 3.6 MT=l, PT=1 

Total 55 100.0 

140 

MT = Manufacturing Technology, IT = Information Technology 

PT = Product/Process Technology, OT = Operations Technology 

ECRT = Energy Cost Reduction Technology, Misc.= Miscellaneous 
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respondents to indicate through their ratings, which approach 

their organizations had used for the implementation process of 

a specific new technology. 

The response has been analyzed in Table XXVI. The Iesults 

indicate that 55 different new technologies falling into six 

major categories were adopted in a variety of industrial 

organizations. About 76.4% of the respondents agreed that 

the new technologies adopted in their organizations were 

incrementally implemented. Only 14.5% of the respondents 

disagree to this mode of implementation. However, 9.1% of 

the respondents neither agree nor disagree to this mode of 

implementation. 

These findings support the contention of a majority of 

the implementation researchers that incremental implementation 

of a new technology is the most used mode of adoption in 

organizations. 



CHAPTER V 

RESULTS OF HYPOTHESES TESTING 

Introduction 

This chapter presents the detailed analyses of the data 

acquired through the mail survey relating to the hypotheses 

stated for the study. The analyses outlined in this chapter 

provide the empirical results indicating a pattern of 

consensus in determining the impact of the decision-process 

predictors which are depicted in the framework developed to 

conduct this study. The stated hypotheses for the study were 

tested and the results of the test for individual hypothesis 

are presented and implications relevant to the outcome of the 

test for each hypothesis are also deliberated. The first 

section outlines the general procedure of testing individual 

hypothesis. Then, the results of the analysis pertaining to 

each hypothesis as well as implications are presented. In the 

last section of the chapter summary tables of the results are 

also provided. 

Procedure for Hypotheses Testing 

The procedure to test each stated hypothesis followed the 

two-sample t-test procedure (Devore, 1982; Newbold, 1991). The 

hypotheses from 1 to 17 were tested for the independent groups 
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of adoption vs non-adoption. The hypotheses from la to 17a, 

were tested for the independent groups of adoption vs shelving, 

adoption vs rejection, and shelving vs rejection. 

The pooled estimator of the common variance of the 

independent groups defined as pooled variance, denoted by 

Sp 2 in the results, was calculated by the following equation: 

Sp2 = ---------------------------------
m + n - 2 

Where: 
m is the sample size of group 1 

n is the sample size of group 2 

s~ 2 is the variance of group 1 

S2 2 is the variance of group 2 

The calculated value of the test statistic, denoted in the 

results by Tca1 1 was calculated by the following equation: 

Xl - X2 
Tca1 = ------------------------

Sp (1/m + 1/n) 1 / 2 

Where: 
X1 is the average value of the factor for group 1 

X2 is the average value of the factor for group 2 

Sp is the pooled standard deviation 

The calculated value of the test statistic, (Tca1) was 

then further compared with the critical value of t based on 

level of significance and the degree of freedom. Three levels 

of significance were used for the test such that; p < 0.005, 

p < 0.01, and p < 0.05. 

The degree of freedom for each two independent groups was 



calculated by the following equation: 

Degree of freedom (df) = m + n - 2 

For each stated hypothesis, if the value of Taa1 was 

greater than the critical value of t (from the t-table) 
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then the hypothesis was not rejected. On the other hand, if 

the value of Taa1 was less than the critical value of t, then 

the hypothesis was rejected. In order to test all the 

hypotheses stated for this study, an interactive computer 

program in BASICA was written which was based on the above 

procedure. The computer program developed to test each 

hypothesis used logic to test each hypothesis first at 

p < 0.005 level of significance. If this level of 

significance was not achieved, the next pivoted significance 

value of p < 0.01 was used. The third level of the test for 

significance was set for p < 0.05. 

Based on the level of significance at p < 0.05, the 

hypothesis should be accepted - a hypothesis that will not be 

rejected unless the data contain sufficient contrary evidence 

(Newbold, 1991). Moreover, fixing the significance level at 

the p < 0.05 level ensures that the chance is low that a true 

hypothesis will be rejected. Put differently, this level of 

signif~cance test reduce the possibility of making a type I 

error to a minimum. Type I error is the rejection of a true 

hypothesis. 

The pertinent test statistics for each of the hypotheses 

are summarized in the discussion presented in the next 

section. 
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Results of the Analyses 

Each hypothesis test is presented in this section. In 

each presentation, the hypothesis is restated; the set of 

statements from the questionnaire soliciting information from 

respondents addressing to a hypothesis is reproduced; the 

pertinent statistics are provided; and the implications of the 

results of the test are provided. 

The symbols used to represent the pertinent statistics for 

the test of each hypothesis are defined as follows: 

X 

s 

is the calculated value of the test statistic 
is the degree of freedom 
is the pooled variance 
is the range of the scores (from maximum to minimum) 
of the factor tested in each of the hypotheses 
is the average value of the scores relating to a 
particular factor or predictor for each independent 
group 
is the standard deviation of the scores relating to 
a particular factor or predictor for each 
independent group 

Hypotheses Relating to Adoption and Non-adoption 

Hypothesis !l 

The degree of a CEO's advocacy will be significantly 
higher for a proposed new technology that is adopted 
than for one which is not adopted. 

Statements Used: 

2. The CEO of this organization directly 
advocated for this new technology. 

4. The CEO of this organization supported the 
efforts to implement this new technology. 

Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 
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(Adoption vs Non-adoption) 

(Tca:l. = 9.22, df = 102, s., 2 = 1.892) 

Adoption: (X = 5.73 R , = 7.00 2.50, s = 1. 09) 

Non-Adoption: (X = 3.24 R , = 7.00 1. 00, s = 1. 65) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

A proposed new technology that has the CEO's advocacy 
will have a greater prospect of being adopted in an industrial 
organization than a proposed new technology which is not 
strongly advocated by the CEO of the organization. 

Hypothesis U 

The degree of top management support and commitment will 
be significantly higher for a proposed new technology that is 
adopted than for one which is not adopted. 

Statements Used: 

1. The top management of this organization 
actively supported this new technology with 
commitment of necessary resources. 

3. The corporate planners and decision makers 
in this company clearly communicated their 
willingness to adopt this new technology. 

Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Teal. = 9.729, df = 102, s., 2 = 1.386) 

Adoption: (X = 5.79, R = 7.00 2.00, s = 0. 88) 

Non-Adoption: (X = 3.54, R = 6.50 1.00, s = 1. 45) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 
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Implications: 

A proposed new technology backed by a higher degree of top 
management support and commitment has greater prospect of being 
adopted in an industrial organization than a proposed new 
technology which does not have a strong support and commitment 
of the top management of the organization. 

Hypothesis Ll 

A proposed new technology that is adopted will have 
a significantly higher degree of fit with organizational 
objectives than one which is not adopted. 

Statements Used: 

5. This organization believes that use 
of this new technology would provide our 
firm a competitive advantage in long run. 

6. The top management is willing to use this 
new technology as means of achieving 
our corporate objectives. 

7. This organization believes that this new 
technology fits within the scope of our 
company's technology strategy. 

statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Tca1 = 8.267 1 df = 102, 

Adoption: (X = 6.28, R = 7.00 - 3.33, 

Non-Adoption: (X = 4.50, R = 6.66 2.00, 

Result of the Hypothesis Test: 

s = 0.63) 

s = 1.46) 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

A proposed new technology which has a higher degree of fit 
with organizational objectives will have a greater prospect of 
being adopted in an organization than a proposed new technology 
which does not have a strong fit with the organizational 
objectives. 



Hypothesis li 

The degree of technical skills will be significantly 
higher where a proposed new technology is adopted than 
where one is not adopted. 

Statements Used: 

8. This organization has the technical skills 
required to successfully implement this new technology. 

9. This organization has a training program 
to match the technical skills of its workforce 
to utilize this new technology. 

Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Tea :I. = 5.319, df = 102, Sp 2 = 1.431) 

Adoption: <x = 5.61, R = 7.00 - 2.50, s = 1. 03) 

Non-Adoption: (X = 4.36, R = 6.50 1.00, s = 1. 37) 

Result of the Hypothesis Test: 
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The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

An industrial organization with a higher degree of 
technical skills compatible to a proposed new technology will 
have greater prospects to adopt this technology than the 
organization which lacks the required technical skills. 

Hypothesis li 

The degree of organizational preparedness will be 
significantly higher for a proposed new technology that is 
adopted than for one which is not adopted. 

Statements Used: 

10. This organization has rewards systems 
to motivate its employees in learning new 
skills to implement this new technology. 



11. This organization handled the problems 
of adapting to required change effectively 
while implementing this new technology. 

12. The management of this organization 
perceived strong employee resistance to 
the use of this new technology. 

Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

{Tca1 = 9.028 1 df = 102, 

Adoption: (X = 5.57, R = 7.00 - 3.00, s = 0.86) 

Non-Adoption: {X = 3.84, R = 6.00 - 1.00, s = 1.10) 

Result of the Hypothesis Test: 
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The hypothesis is not rejected for a test of significance 
level {p < 0.005). 

Implications: 

An industrial organization which has a higher degree of 
preparedness will have more propensity to adopt a proposed new 
technology than an organization which has a lower degree of 
organizational preparedness. 

Hypothesis ~ 

The degree of management's positive attitude towards a 
proposed new technology will be significantly higher for a 
technology that is adopted than for one which is not adopted. 

Statements Used: 

13. The management of this organization has a 
positive attitude towards this new technology. 

14. The decision makers in this organization 
agreed fully to the merits of this new technology. 

Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

{Adoption vs Non-adoption) 

{Tca1 = 8.066 1 df = 102, 



Adoption: (X = 5.93, 

Non-Adoption: (X = 3.99, 

Result of the Hypothesis Test: 

R = 7.00 4.00, 

R = 7.00 - 1.50, 

s = 0.64) 

s = 1.66) 
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The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

A proposed new technology that is adopted in an industrial 
organization will have a significantly higher degree of 
management's positive attitude towards this specific technology 
than for a proposed new technology which is not adopted. 

Hypothesis ll 

The degree of operational compatibility will be 
significantly higher for a proposed new technology that is 
adopted than for one which is not adopted. 

statements Used: 

16. The adoption of this new technology 
did not impact drastically the company's 
relationships with its primary customers. 

17. This organization was required to change 
much of its management control systems to 
implement this new technolo~y. 

18. This new technology was compatible with 
our firm's existing mode of operations. 

19. This organization was required to 
replace or dislocate its workforce in 
order to implement this new technology. 

Statistics: One-ta~led t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Te>a:L = 5.156 1 

Adoption: (X = 5.33, 

Non-Adoption: (X = 4.40, 

d£ = 102, 

R = 6.75 3.50, 

R = 6.50 - 2.00, 

s = 0.73) 

s = 1.10) 
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Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

A proposed new technology which has a higher degree of 
operational compatibility will have greater prospects of being 
adopted by an industrial organization than the proposed new 
technology which has a low level of operational compatibility. 
The operational compatibility of a proposed new technology is a 
significantly differentiating factor for the adoption or 
non-adoption of this new technology. 

Hypothesis ll 

A proposed new technology that is adopted will have a 
significantly higher degree of relatedness to the existing 
technological and business operations of the firm, than the 
one which is not adopted. 

Statements Used: 

20. This new technology is strategically 
important to the day~to-day operations of 
this organization. 

21. This new technology has a strong fit 
with our firm's existing core technology. 

22. The implementation of this new technology 
required major changes in the social and 
technical structure of this organization. 

statistics: one-tailed t-test for independent 
of freedom; pooled variances. 

(Adoption VS Non-adoption) 

groups; degree 

(Teal.. = 7.094, df = 102, Sp 2 = 0.925) 

Adoption: (X = 5.53, R = 6.66 - 4.00, s = 0.63) 

Non-Adoption: (X = 4.19, R = 6.33 - 1.66, s = 1.24) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 
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Implications: 

The degree of relatedness of a proposed new technology 
with the existing technological and business operations of an 
industrial organization will be a significantly differentiating 
factor for the adoption or non-adoption of this new technology. 
It implies that, the higher the degree of relatedness of a 
proposed new technology to the existing technological and 
business operations of a firm, the greater the prospects that 
this new technology will be adopted in that organization. 

Hypothesis ~ 

A proposed new technology that is adopted will likely 
have more economic justification than the one which is not 
adopted. 

Statements Used: 

28. This new technology met the economic 
justification criteria of our firm. 

statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Tea~ = 9.591, 

Adoption: (X = 5~96, 

Non-Adoption: (X = 3.49, 

Result of the Hypothesis Test: 

df = 102, 

R = 7.00 - 3.00, 

R = 7.00 - 1.00, 

s = 0.86) 

s = 1.69) 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

A proposed new technology which strongly meets the 
economic justification criteria of the firm will have a greater 
prospect of being adopted than a proposed new technology which 
has a lower degree of economic justification. 

Hypothesis ~ 

A proposed new technology that is adopted will have a 
significantly higher degree of perceived benefits to the 
firm than the one which is not adopted. 



Statements Used: 

26. The management of this organization 
believed that the use of this new technology 
would benefit our firm substantially. 

27. This organization considered both tangible 
and intangible benefits of this new technology 
while making implementation decisions. 

Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Teal. = 6.537, df = 102, sp 2 = 1.057) 

Adoption: (X 5.93, R = 7.00 4.00, s = 0.87) 

Non-Adoption: (X = 4.61, R = 7.00 1.50, s =- 1.19) 

Result of the Hypothesis Test: 
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The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

The degree of perceived benefits of a proposed new 
technology to an organization is a significantly 
differentiating factor for the adoption or non-adoption of this 
new technology. It implies that the proposed new technology 
with higher level of perceived benefit to a firm will have a 
greater prospect of being adopted than a proposed new 
technology which has lower degree of perceived benefits. 

Hypothesis li.l. 

A proposed new technology that is adopted will have a 
significantly higher degree of ease of integration than the 
one which is not adopted. 

Statements Used: 

23. This new technology was easily integrated 
with the existing core technology of our firm. 

24. This organization was required to make 
substantial changes in its operating procedures 
to implement this new technology. 
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Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Tc:: ... :l. = 3.469, df = 102, Sp 2 = 1.556) 

Adoption: (X = 4.66, R = 7.00 1. 501 s = 1.14) 

Non-Adoption: (X = 3.81, R = 6.50 - 1.00, s = 1. 37) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

A proposed new technology that is easy to integrate with a 
firm's existing stock of technologies will have more prospects 
of being adopted than the proposed new technology which is 
difficult to integrate. It implies that for a proposed new 
technology that is adopted in an organization, the degree of 
ease of its integration with the firm's existing stock of 
technologies will be significantly higher than for a proposed 
new technology which is not adopted. 

Hygothesis U2.. 

A proposed new technology that is adopted will be less 
complex than one which is not adopted. 

Statements Used: 

25. This new technology is relatively more 
complex than the existing stock of other 
technologies in this organization. 

30. This new technology demanded drastic 
adjustments in the layout of existing facility 
and modification of existing equipment. 

Statistics: One-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-adoption) 

(Tc:aJ.. = 1.557, df = 102, Sp 2 = 2.071) 

Adoption: (X = 3.91, R = 7.00 2.50, s = 1. 46) 

Non-Adoption: (X = 3.47, R = 7.00 1. 00, s = 1.43) 



Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
leve 1 ( p < 0. 0 5} . 

Implications: 

:ss 

The degree of complexity of a proposed new technology is 
not a significantly differentiating factor for the adoption or 
non-adoption of this technology in an organization. It implies 
that if a proposed new technology is relatively more complex 
or less complex than the existing stock of operating 
technologies in an organization, there will be equal 
opportunities for this new technology to be either adopted 
or not-adopted. 

Hypothesis llJ.. 

The degree of safety will be significantly higher for a 
proposed new technology that is adopted than for one which is 
not adopted. 

Statements Used: 

15. The use of this new technology posed 
substantial level of health hazards and 
environmental problems in our firm. 

Statistics: One-tailed t-test for independent 
of freedom; pooled variances. 

(Adoption vs Non-adoption} 

groups; degree 

(Tc::al. = 1.884, df = 102, Sp 2 = 1.825} 

Adoption: (X = 6.38, R = 7.00 - 2.50, s = 1.16) 

Non-Adoption: (X = 5.88, R = 7.00 - 1.00, s 1.55) 

Result of the Hypothesis Test: 

The hypothesis is not ~ejected for a test of significance 
level (p < 0.05}. 

Implications: 

The degree of safety will be a significant 
differentiating factor for the adoption or non-adoption of a 
proposed new technology. 



Hypothesis 1t.1.i 

Organizational factors will be a significant 
different1ating predictor to the adoption or non-adoption 
of a proposed new technology. 

Aggregate Scores: 

15E 

The aggregate scores for the five measured organizational 
factors; CEO's advocacy, top management support and commitment, 
organizational objectives, technical skills, and organizational 
preparedness were the sum of the normalized scores of 
individual factors. These scores were evaluated for two 
independent samples of industrial organizations which had 
either adopted or not adopted a proposed new technology. 
Total possible score attainable is thirty-five. 

statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-Adoption) 

(Teal. = 12.116, df = 102, s., 2 = 15.399) 

Adoption (X = 28.87, R = 33.50 - 19.83, s = 3. 08) 

Non-Adoption: (X = 19.53, R = 30.66 11.16, s = 4.73) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p ..;: 0.005). 

Implications: 

Organizational factors will be a significant 
differentiating predictor to the adoption or non-adoption 
of a proposed new technology in an organization. A new 
technology which is adopted has a significantly higher degree 
of aggregate organizational factors than for a technology which 
is not adopted. 

Organization-technology factors will be a significant 
differentiating predictor to the adoption or non-adoption 
of a proposed new technology. 

Aggregate Scores: 

The aggregate scores for the four measured 
organization-technology factors; management's attitude 



towards new technology, operational compatibility, 
relatedness, and economic justification, were the sum of the 
normalized scores of individual factors. These scores were 
evaluated for each two independent groups of industrial 
organizations which had either adopted or not adopted a 
proposed new technology. Total possible score attainable is 
twenty-eight. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Non-Adoption) 

(Tea~ = 11.521 1 df = 102, Sp 2 = 8.738) 

Adoption (X= 22.75, R = 26.91 - 17.50, 

Non-Adoption: (X = 17.44, R = 22.75 8.16, 

Result of the Hypothesis Test: 

s = 1.94) 

s = 3.81) 
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The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

Organization-technology factors will be a significant 
differentiating predictor to the adoption or non-adoption 
of a proposed new technology in an organization. A new 
technology which is adopted has a significantly higher degree 
of aggregate organization-technology factors than for a 
technology which is not adopted. 

Hypothesis .ll.§_ 

Technology factors will be a significantly 
differentiating predictor to the adoption or non-adoption 
of a proposed new technology. 

Aggregate Scores: 

The aggregate scores for the four measured technology 
factors; perceived benefits, ease of integration, complexity, 
and safety were the arithmetic sum of the normalized scores of 
individual factors. These scores were evalu·ated for each two 
independent groups of industrial organizations which had either 
adopted or not adopted a proposed new technology. Total 
possible score attainable is twenty-eight . 

. statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 
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(Adoption vs Non-Adoption) 

(T~-~ = 5.377, df = 102, Sp 2 = 9.005) 

Adoption : (X = 20.88, R = 25.00 - 12.50, s = 2.52) 

Non-Adoption: (X = 17.71, R = 24.00 9.00, s = 3.49) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

The degree of aggregate technology factors is a significant 
differentiating predictor to the adoption or non-adoption of 
a proposed new technology in an organization. A new technology 
which is adopted has a significantly higher degree of aggregate 
technology factors than for a technology which is not adopted. 

Hypothesis ill 

The aggregate of the decision-process factors will be 
a significant differentiating predictor to the adoption or 
non-adoption of a proposed new technology. 

Aggregate Scores: 

The aggregate scores for the thirteen factors measured 
in the three categories of organizational factors, 
organization-technology factors, and technology factors were 
evaluated by arithmetical addition of individual scores 
pertaining to the each statements in the Section B, and 
Section C of the survey instrument. The aggregate scores for 
each section were evaluated for independent groups of the 
sample industrial organizations which had adopted, or not 
adopted a proposed new technology. Total possible attainable 
score in this category of the measurement is one hundred and 
eighty-nine. 

Statistics: Two-tailed t-test for independent groups; degree of 
freedom; pooled variances. 

(Adoption vs Non-Adoption) 

(T~-~ = 10.613, df = 102, 

Adoption : (X = 147.71, R = 173.00 - 109.00, s = 13.51) 

Non-Adoption: (X = 111.35, R = 153.00 - 68.00, S = 21.15) 
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Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.005). 

Implications: 

The degree of the aggregate of all decision-process 
factors is a significant differentiating predictor to the 
adoption or non-adoption of a proposed new technology in 
an organization. A proposed new technology with a higher 
aggregate score on organizational factors, organization
technology factors, and technology factors will have more 
prospects of being adopted in an industrial organization in 
comparison to a proposed new technology which has a lower 
aggregate score on these factors. 

Hypotheses Relating to Adoption. Shelving and Reiection 

Hypothesis !.k 

The degree of a CEO's advocacy will be a significant 
differentiating factor for a new technology proposal 
to be adopted, shelved or rejected. 

Statements Used: 

2. The CEO of this organization directly 
advocated for this new technology. 

4. The CEO of this organization supported the 
efforts to implement this new technology. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption VS Shelving) 
(Teal. = 6.386, df = 83, Sp 2 = 1.773) 

Adoption (X = 5.73, R = 7.00 2.50, s = 1.09) 

Shelving (X = 3.80, R = 7.00 - 1.00, s = 1.71) 

(Adoption vs Rejection) 
(Tea:!. = 10.669, df = 72, Sp 2 = 1.270) 

Adoption (X = 5.73, R = 7.00 - 2.50, s = 1.09) 

Rejection: (X = 2.53, R = 6.00 - 1.00, s = 1.26) 
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(Shelving vs Rejection) 
(Tea~ = 2.818, df = 47, s~ 2 = 2.362) 

Shelving (X = 3.80, R = 7.00 1.00, s = 1.71) 

Rejection: (X = 2.53, R = 6.00 1. 00, s = 1.26) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.05). 

Implications: 

The CEO's advocacy is a significant differentiating 
factor for each three independent groups: adoption vs shelving, 
adoption vs rejection, and shelving vs rejection. 

Hypothesis .lt2.si 

The degree of top management support and commitment will 
be a significant differentiating factor for a new technology 
proposal to be adopted, shelved or rejected. 

Statements Used: 

1. The top management of this organization 
actively supported this new technology with 
commitment of necessary resources. 

3. The corporate planners and decision makers 
in this company clearly communicated their 
willingness to adopt this new technology. 

Statistics: Two-tailed t-test for independent groups; degree 
freedom; pooled variances. 

(Adoption vs Shelving) 
(Teal. = 8.034, df = 83, s~ 2 = 1.155) 

Adoption (X = 5.79, R = 7.00 - 2.00, s ::: 0.88) 

Shelving (X = 3.83, R = 6.50 - 1.00, s = 1.38) 

(Adoption vs Rejection) 
(Tea~ = 9.717, df ::: 72, s~ 2 = 1.098) 

Adoption (X = 5.79, R = 7.00 - 2.00, s = 0.88) 

Rejection: (X = 3.08, R ::: 6.50 1.00, s ::: 1.46) 

of 



(Shelving vs ReJection) 
(ToaJ. = 1.832, d£ = 47, Sp:? = 1.949} 

Shelving (X = 3.83, R = 6.50 1.00, s = 1. 38} 

Rejection: (X = 3.08, R = 6.50 1.00, s = 1. 46) 

Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of management support and commitment will 
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be a significantly differentiating factor between adoption vs 
shelving, and adoption vs rejection. However, the same factor 
will not play a significant differentiating role between the 
shelving and rejection of a proposed new technology. 

Hypothesis R3a 

The degree of fit between a proposed new technology 
and organizational objectives will be a significant 
differentiating factor for this new technology to be adopted, 
shelved or rejected. 

Statements Used: 

5. This organization believes that use 
of this new technology would provide our 
firm a competitive advantage in long run. 

6. The top management is willing to use 
this new technology as means of achieving 
our corporate objectives. 

7. This organization believes that this new 
technology fits within the scope of our 
company's technology strategy. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(TQaJ. = 6.524 1 df = 83, 

Adoption (X 6.28, R = 7.00 - 3.33, s = 0.63} 

Shelving (X = 4.96, R =- 6.66 2.00, s = 1.25) 
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(Adoption vs ReJection} 
(Tea~ = 10.285, d£ = 72, si?::: = 0.841} 

Adoption (X 6.28, R = 7 . 0 (1 - "' "'" c = 0. 63) - ,:J,..:;.J., '-' 

Rejection: (X = 3.77, R = 6.00 2.00, s - 1. 49) 

(Shelving vs Rejection) 
(Tca:l. = 3.045, df = 47, s .. ::: = 1.776) 

Shelving (X = 4.96, R = 6.66 2.00, s = 1.25) 

Rejection: (X = 3.77, R :. 6.00 2.00, s = 1. 49) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
1 eve 1 ( p < 0 . 0 5 ) . 

Implications: 

The degree of fit between a proposed new technology and 
organizational objectives is a significant differentiating 
factor for all the three independent groups: adoption vs 
shelving, adoption vs shelving, and shelving vs rejection. 

Hygothesis 1tJ..g_ 

The degree of technical skills will be a significant 
differentiating factor for a new technology proposal to be 
adopted, shelved or rejected. 

Statements Used: 

8. This organization has technical skills required 
to successfully implement this new technology. 

9. This organization has a training program 
to match the technical skills of its workforce 
to utilize this new technology. 

Statistics: Two-tailed t-test for independent groups; degree of 
freedom; pooled variances. 

Adoption 

Shelving 

(Adoption vs Shelving) 
(Tca:l. = 4.754, df = 83, Sp 2 = 1.321) 

(X = 5.61, 

(X = 4.38, 

R = 7.00 - 2.50, 

R = 6.50 - 1.00, 

s = 1.03) 

s = 1.36) 



(Adoption vs Rejection) 
(Tea~ = 2.246, df = 72, Sp 2 = 1.303) 

Adoption (X = 5.61, R = 7.00 2.50, s = 1. 03) 

Rejection: (X = 4.32, R = 6.00 1.00, s = 1. 45) 

(Shelving vs Rejection) 
(Tea~ = 0.148, df = 47, 

Shelving (X = 4.38, R = 6.50 - 1.00, s = 1.36} 

Rejection: (X= 4.32, R = 6.00 - 1.00, s = 1.45) 

Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
leve 1 ( p < 0. 0 5) . 

Implications: 
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The degree of technical skills will be a significantly 
differentiating factor between adoption vs shelving, and 
adoption vs rejection. However, the same factor will not play 
a significant differentiating role between the shelving and 
rejection of a proposed new technology. 

Hypothesis 1t.5..g_ 

The_degree of organizational preparedness will be a 
significant differentiating factor for a new technology 
proposal to be adopted, shelved or rejected. 

Statements Used: 

10. This organization has rewards systems 
to motivate its employees in learning new 
skills to implement this new technology. 

12. The management of this organization 
perceived strong employee resistance to 
the use of this new technology. 

Statistics: Two-tailed t-test for independent 
freedom; pooled variances. 

(Adoption vs Shelving) 

groups; degree 

(Tea~ = 7.711, df = 83, Sp 2 = 0.878) 

Adoption (X = 5.57, R = 7.00 3.00, s = 0.86) 

Shelving (X = 3.93, R = 6.00 - 2.50, s = 1.08) 

of 



(Adoption vs Rejection) 
(TcaJ.. 7.6019, df = 72, s., 2 = 0.873) = 

Adoption (X = 5.57, R 7.00 3.00, s = 0. 8 6) 

Rejection: (X = 3.68, R = 6.00 1.00, s = 1.15) 

(Shelving VS Rejection) 
(TcaJ.. = 0.778, df = 47, Sp 2 = 1.201) 

Shelving (X = 3.93, R = 6.00 2.50, s = 1.08) 

Rejection: (X = 3.68, R = 6.00 1.00, s = 1.15) 

Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of organizational preparedness will be 
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a significantly differentiating factor between adoption vs 
shelving, and adoption vs rejection. However, the same factor 
will not play a significant differentiating role between the 
shelving and rejection of a proposed new technology. 

Hypothesis JL2..g_ 

The degree of management's positive attitude towards a 
proposed new technology will be a significant differentiating 
factor for this technology to be adopted, shelved or rejected. 

Statements Used: 

13. The management of this organization has a 
positive attitude towards this new technology. 

14. The decision makers in this organization 
agreed fully to the merits of this new technology. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(Teal. = 5.729, df = 83, sp 2 = 0.999) 

Adoption (X = 5.93, R = 7.00 - 4.00, s = 0. 6 4} 

Shelving (X = 4.63, R = 7.00 - 1. 50, s = 1.46) 



165 

(Adoption VS Rejection) 
(Tea:!. = 12.114, df = 72, s .. 2 = 0.843) 

Adoption (X = 5.93, R = 7.00 4.00, s 0.64) 

Rejection: (X = 2.97, R = 5.50 1.50, s = 1. 48) 

(Shelving vs Rejection) 
(Tea:!. = 3.898, df = 47, s .. 2 = 2.109} 

Shelving (X = 4.63, R = 7.00 1.50, s = 1.46} 

Rejection: (X = 2.97, R = 5.50 1.50, s = 1. 48) 

Result of the Hypothesis Test: 

The hypothesis is not ~ejected fo~ a test of significance 
leve 1 ( p < 0. 0 5) . 

Implications: 

The deg~ee of management's positive attitude towa~ds a 
p~oposed new technology is a significant diffe~entiating facto~ 
for each three independent groups: adoption vs shelving, 
adoption vs ~ejection, and shelving vs rejection. 

Hypothesis .ft1.g_ 

The deg~ee of ope~ational compatibility of a p~oposed new 
technology will be a significant diffe~entiating facto~ for 
this technology to be adopted, shelved o~ ~ejected. 

Statements Used: 

16. The adoption of this new technology 
did not impact drastically the company's 
relationships with its p~ima~y customers. 

17. This organization was required to change 
much of its management control systems to 
implement this new technology. 

18. This new technology was compatible with 
our firm's existing mode of operations. 

19. This organization was ~equired to 
replace or dislocate its workforce in 
order to implement this new technology. 
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statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(Tc::aJ.. = 3.742, df = 83, Sp 2 = 0.641) 

Adoption (X = 5.33, R = 6.75 3.50, s = 0 • 7 3 ) 

Shelving (X = 4.65, R = 6.50 3.00, s = 0.93) 

(Adoption vs Rejection) 
(Teal. = 5.596, df = 72, Sp 2 = 0.786) 

Adoption (X = 5.33, R = 6.75 3.50, s = 0.73) 

Rejection: (X = 4.01, R = 6.25 2.00, s = 1.26) 

(Shelving VS Rejection) 
(Tc::a.l. = 2.064, df = 47, Sp 2 = 1.118) 

Shelving (X = 4.65, R = 6.50 3.00, s = 0.93) 

Rejection: (X = 4.01, R = 6.25 2.00, s = 1. 26) 

Result of the Hypothesis Test: 

The hypothesis is not rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of operational compatibility of a proposed 
new technology is a significant differentiating factor for 
each of the three independent groups: adoption vs shelving, 
adoption vs rejection, and shelving vs rejection. 

Hypothesis ~ 

The degree of relatedness of a proposed new technology 
to the existing technological and business operations of a 
firm will be a significant differentiating factor for this 
technology to be adopted, shelved or rejected. 

Statements Used: 

20. This new technology is strategically important 
to the day-to-day operations of this organization. 

21. This new technology has a strong fit 
with our firm's existing core technology. 



22. The implementation of this new technology 
required major changes in the social and 
technical structure of this organization. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(T<:>aJ. = 5.258, d£ = 83, s., 2 = 0.688) 

Adoption (X = 5.53, R = 6.66 4.00, s = 0.63) 

Shelving (X = 4.54, R = 6.33 1. 75' s = 1.12) 

(Adoption vs Rejection) 
(Teal. = 8.574, df = 72, Sp 2 = 0.679) 

Adoption (X = 5.53, R = 6.66 - 4.00, s = 0.63) 

Rejection: (X = 3.65, R = 6.00 - 1.66, s = 1.25) 

(Shelving vs Rejection) 
(Teal. = 2.618, df = 47, s., 2 = 1.344) 

Shelving (X = 4.54, R = 6.33 - 1.75, s = 1.12) 

Rejection: (X = 3.65, R = 6.00 1. 66' s = 1.25) 

Result of the Hypothesis Test: 
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The hypothesis is not rejected for a test of significance 
level (p < 0.01). 

Implications: 

The degree of relatedness of a proposed new technology 
to existing technological and business operations of a firm 
will be a significant differentiating factor for each of the 
three independent groups: adoption vs shelving, adoption vs 
rejection, and shelving vs rejection. 

Hypothesis .lt.2.g_ 

The degree of economic justification will be a 
significant differentiating factor for a proposed new 
technology to be adopted, shelved or rejected. 

Statements Used: 

28. This new technology met the economic 
justification criteria of our firm. 



Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
{Tea~ = 8.163, df = 83, 

Adoption (X = 5.96, R = 7.00 3.00, s = '0.86) 

Shelving (X = 3.63, R = 7.00 1.00, s = 1.79) 

(Adoption vs Rejection) 
(Tea~ = 9.473, df = 72, sp 2 = 1.147) 

Adoption (X = 5.96, R = 7.00 - 3.00, s = 0.86) 

Rejection: (X = 3.26, R = 6.00 1.00, s = 1.56) 

(Shelving vs Rejection) 
{Tea:!.' = 0.748, df = 47, Sp 2 = 2.848) 

Shelving (X = 3.63, R = 7.00 - 1.00, s = 1.79) 

Rejection: (X = 3.26, R = 6.00 - 1.00, s = 1.56) 

Result of the Hypothesis Test: 
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The null hypothesis is rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of economic justification will be a 
significant differentiating factor between adoption vs 
shelving, and adoption vs rejection. However, the same factor 
will not play a significant differentiating role between the 
shelving and rejection of a proposed new technology. 

Hypothesis #lOa 

The degree of perceived benefits will be a significant 
differentiating factor for a proposed new technology to be 
adopted, shelved or rejected. 

Statements Used: 

26. The management of this organization 
believed that the use of this new technology 
would benefit our firm substantially. 

27. This organization considered both tangible 
and intangible benefits of this new technology 
while making implementation decisions. 



statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(TcaJ. = 5.866, df = 83,1 Sp 2 = 1.043) 

Adoption (X = 5.93, R = 7.00 4.00, s = 0.87) 

Shelving (X = 4.57, R ::: 7.00 1.50, s = 1.27) 

(Adoption vs Rejection) 
(ToaJ.. = 5.186, df = 72, Sp 2 ::: 0.848) 

Adoption (X = 5.93, R = 7.00 - 4.00, s = 0.87) 

Rejection: (X = 4.66, R = 7.00 2.00, s = 1. 08) 

(Shelving vs Rejection) 
(TaaJ. = - 0.258, d£ = 47, Sp 2 = 1.412) 

Shelving <x = 4.57, R = 7.00 1.50, s = 1.27) 

Rejection: (X = 4.66, R = 7.00 2.00, s = 1. 08) 

Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of perceived benefits will be a 
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significant differentiating factor between adoption vs 
shelving, and adoption vs rejection. However, the same factor 
will not play a significant differentiating role between the 
shelving and rejection of, a proposed new technology. 

Hypothesis #lla 

The degree of the ease of integration will be a 
significant differentiating factor for a proposed new 
technology to be adopted, shelved or rejected. 

Statements Used: 

23. This new technology was easily integrated 
with the existing core technology of our firm. 

24. This organization was required to make 
substantial changes in its operating procedures 
to implement this new technology. 



Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(Toa1 = 2.480, df = 83 1 

Adoption (X = 4.66, R = 7.00 - 1.50, s = 1.14) 

Shelving (X = 3.97, R = 6.50 - 1.00, s = 1.39) 

(Adoption vs Rejection) 
(Tca1 = 3.5379, df = 72, Sp 2 = 1.391) 

Adoption (X = 4.66, R = 7.00 1.50, s = 1.14) 

Rejection: (X = 3.55, R = 6.50 - 2.00, s = 1.32) 

(Shelving VS Rejection) 
(Toa::L = 1.062, df = 47, Sp ~ = 1.821) 

Shelving (X = 3.97, R = 6.50 - 1.00, s = 1.39) 

Rejection: (X = 3.55, R = 6.50 - 2.00, s = 1.32) 

Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
level (p < 0.05). 

Implications: 
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The degree of ease of integration will be a significant 
differentiating factor between adoption vs shelving, and 
adoption vs rejection. However, the same factor will not 
play a significant differentiating role between the shelving 
and rejection of a proposed new technology. The results 
imply that a proposed new technology that has a significantly 
higher degree of ease of integration with the existing stock 
of a firm's technologies will have more prospects of being 
adopted than the proposed new technology which is either 
shelved or rejected in an organization. 

Hypothesis i.J..2.s. 

The degree of complexity will be a significant 
differentiating factor for a proposed new technology to be 
adopted, shelved or rejected. 

Statements Used: 

25. This new technology is relatively more 
complex than the existing stock of other 



technologies 1n this organization. 

30. This new technology demanded drastic 
adjustments in the layout of existing facility 
and modification of existing equipment. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled 

(Adoption vs 
(ToaJ.. = 1.887, 

Adoption (X = 3.91, 

Shelving (X = 3.30, 

(Adoption vs 
(Toa.J.. = 0.437, 

Adoption (X ::: 3.91, 

Rejection: (X = 3.74, 

(Shelving vs 
(TcaJ.. = -1.03, 

Shelving (X = 3.30, 

Rejection: (X= 3.74, 

Result of the Hypothesis Test: 

variances. 

Shelving) 
df = 83, s., 

R = 7.00 1.00, 

R = 6.50 1.00, 

Rejection) 
df = 7 2, s., 

R = 7.00 - 1.00, 

R = 6.50 - 1.50, 

Rejection) 
df = 47, sp 

R = 6.50 - 1.00, 

R = 6.50 - 1.50, 

2 = 2.028) 

s = 1. 46) 

s = 1.38) 

2 = 2.139) 

s = 1.46) 

s = 1.51) 

2 = 2.006) 

s = 1.38) 

s = 1.51) 

The hypothesis is rejected for a test of significance 
1 eve 1 ( p < 0 . 0 5 ) . 

Implications: 

The degree of complexity of a proposed new technology 
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will not be a significant differentiating factor for the 
adoption, shelving or rejection of this specific new technology 
in an industrial organization. 

Hypothesis :Ul.a. 

The degree of safety will be a significant differentiating 
factor for a proposed new technology to be adopted, shelved 
or rejected. 

Statements Used: 

15. The use of this new technology posed 
substantial level of health hazards and 
environmental problems in our firm. 
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statistics: Two-tailed t-test for independent groups; degree of 
freedom; pooled variances. 

(Adoption vs Shelving) 
(Tea~ = 0,972, df = 83, S., 2 -- 1.611) 

Adoption (X = 6.38, R = 7.00 1. QQ 1 s = 1.16) 

Shelving (X = 6.10, R = 7.00 1.00, s = 1. 4 7} 

(Adoption vs Rejection) 
(Tc:a:l. = 2.480, df = 72, s., 2 1. 6 59) 

Adoption (X = 6.38, R = 7.00 1. 001 s = 1.16) 

Rejection: (X = 5.53, R = 7.00 2.00, s = 1.64) 

(Shelving vs Rejection) 
(Tc ... ~ = 1.278, df = 47, s., 2 = 2.314) 

Shelving (X = 6.10, R = 7.00 - 1. 00, s = 1. 4 7) 

Rejection: (X = 5.53, R = 7.00 2.00, s = 1. 64) 

Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of safety will be a significant 
differentiating factor between the adoption and rejection 
of a proposed new technology. However, safety will not play a 
significant differentiating role between adoption vs shelving, 
and shelving vs rejection. 

HyQothesis .llJ.k 

Organizational factors will be a significant 
differentiating predictor to the adoption, shelving or 
rejection of a proposed new technology. 

Aggregate Scores: 

The aggregate scores for the five measured organizational 
factors; CEO's advocacy, top management support and commitment, 
organizational objectives, technical skills, and organizational 
preparedness were the sum of the normalized scores of 
individual factors. The aggregate scores for organizational 
factors were evaluated for independent groups of the sample 
industrial organizations which had adopted, shelved or 
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rejected a proposed new technology. Total possible attainable 
score in this category of the measure is thirty-five. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(Tea~ = 9.534, df = 83 1 

Adoption (X = 28.87, R = 33.50 19.83, 

Shelving (X = 20.91 R = 30.66 13.00, 

(Adoption VS Rejection) 
(Tea~ = 12.982, df = 72, Sp 

Adoption (X = 28.87, R = 33.50 19.83, 

Rejection: (X = 17.37, R = 26.66 11.66, 

(Shelving vs Rejection) 
(Tc::a~ = 2.756, df = 47, Sp 2 

Shelving (X = 20.91, R = 30.66 13.00, 

Rejection: (X = 17.37, R = 26.66 11.66, 

Result of the Hypothesis Test: 
I 

s = 3. 0 8) 

s =. 4.64) 

2 - 11.082) 

s = 3.08) 

s = 4.06) 

= 19.189) 

s = 4.64) 

s = 4.06) 

The hypothesis is not rejected for a test of significance 
level ( p < 0 . 0 5 ) . 

Implications: 

The degree of aggregate organizational factors 
is a significant differentiating predictor to the adoption, 
shelving, or rejection of a proposed new technology in an 
organization. 

Hypothesis ~ 

Organization-technology factors will be a significant 
differentiating predictor to the adoption, shelving or 
rejection of a proposed new technology. 

Aggregate Scores: 

The aggregate scores for the four measured organization
technology factors; management's attitude towards new 
technology, operational compatibility, relatedness, and 
economic justification were the sum of the normalized scores of 
individual factors. The scores were evaluated for the 



independent samples of adoption, s~elving~ and rejec~ion 
groups. Total possible score atta1nable 1s twenty-e1ght. 

Statistics: Two-tailed t-test for independent groupe; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(Tca:l. = 9.841, df = 83, Sp:! = 5.652) 

Adoption (X = 22.75, R = 26.91 17.50, s = 1. 94) 

Shelving (X = 17.44, R = 22.75 10.83, s = 3.06) 

(Adoption vs Rejection) 
(TcaJ. = 12.929, df = 72, sp :2 = 6.631) 

Adoption (X = 6.38, R = 26.91 17.50, s = 1. 94) 

Rejection: (X = 13.83, R = 20.91 8.16, s = 3.95) 

(Shelving VS Rejection) 
(TcaJ. = 3.569 df = 47, Sp :2 = 11.508) 

Shelving (X = 17.44, R = 22.75 10.83, s = 3.06) 

Rejection: (X = 13.89, R = 20.91 - 8.16, s 3.95) 

Result of the Hypothesis Test: 
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The hypothesis is not rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of aggregate organizational-technology factors 
is a significant differentiating predictor to the adoption, 
shelving, or rejection of a proposed new technology in an 
organization. 

Hypothesis #16a 

Technology factors will be a significant differentiating 
predictor to the adoption, shelving or rejection of a 
proposed new technology. 

Aggregate Scores: 

The aggregate scores for the four measured technology 
factors; perceived benefits, ease of integration, complexity, 
and safety were the arithmetic sum of the normalized scores of 
individual factors. These scores were evaluated for each two 
independent groups of industrial organizations which had 
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adopted, shelved or rejected a proposed new technology. Total 
possible score attainable is twenty-eight. 

Statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(Tc&~ = 4.593 1 df = 83 1 

Adoption (X = 20.88, R = 25.00 - 12.50, S = 2.52) 

Shelving (X = 17.87, R = 24.00 - 9.00 s = 3.51) 

(Adoption vs Rejection) 
(Tea~ = 4.582, df = 72, 

Adoption (X = 20.88, R = 25.00 - 12.50, S = 1.16) 

Rejection: (X = 17.47, R = 25.50 11.50, s = 3.56) 

(Shelving vs Rejection) 
(Tea~ = 0.391, df = 47, Sp 2 = 12.196) 

Shelving (X = 17.87, R = 24.00 9.00, s = 3.51) 

Rejection: (X = 17.47, R = 25.50 11.50, s = 3.56) 

Result of the Hypothesis Test: 

The hypothesis is rejected for a test of significance 
level (p < 0.05). 

Implications: 

The aggregate of technology factors is a significant 
differentiating predictor to adoption vs shelving, and adoption 
vs rejection. However the aggregate of technology factors do 
not play a differentiating role between the shelving and 
rejection of a new technology proposal. 

Hypothesis ll.l.g_ 

The aggregate of decision-process factors will 
be a significant differentiating predictor to the adoption, 
shelving or rejection of a proposed new technology. 

Aggregate scores: 

The aggregate scores for the thirteen factors measured 
in the three categories of organizational factors, 
organization-technology factors, and technology factors were 
evaluated by arithmetical addition of individual scores 
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pertaining to the each statement in Section B, and Section c 
of the survey instrument. The aggregate sccres for each 
section were evaluated for independent groups of the sample 
industrial organizations which had adopted, shelved or rejected 
a proposed new technology. Total possible attainable score in 
this category of the measurement is one hundred and 
eighty-nine. 

statistics: Two-tailed t-test for independent groups; degree 
of freedom; pooled variances. 

(Adoption vs Shelving) 
(Tea~= 8.669, df = 83, 

Adoption (X = 147.71, R = 173.00 

Shelving (X = 117.80, R = 153.00 -

(Adoption vs Rejection) 
(Tea~ = 10.976, df = 72, 

Adoption (X = 147.71, R = 173.00 

Rejection: (X = 101.16, R = 137.00 

(Shelving vs Rejection) 
(Tca:L ::: 2.911, d£ = 47, 

Shelving (X = 117.80, R = 153.00 

Rejection: (X = 101.16, R = 137.00 

Result of the Hypothesis Test: 

109.00, s :: 13.51) 

82.00, s = 18.15) 

s 2 
P, = 254.032) 

109.00, s = 13.51) 

68.00 s = 21.97) 

Sp 2 = 380.031) 

82.00, s = 18.15) 

68.00 s = 21. 9 7) 

The hypothesis is not rejected for a test of significance 
level (p < 0.05). 

Implications: 

The degree of the aggregate of decision-process factors 
is a significant differentiating predictor to the adoption, 
shelving or rejection of a proposed new technology in an 
organization. The statistically sigriificant results imply 
that a proposed new technology with an aggregate higher level 
of organizational factors, organization-technology factors, 
and technology factors will have more prospect of being 
adopted in an organization in comparison to a proposed new 
technology with an aggregate lower level of these factors. 
The result5 indicate that as an aggregate impact of these 
factors the decision response of an industrial organization 
to either adopt, shelve or reject a proposed new technology 
may be predicted. 
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Summary of the Analysis of Data 

The summary of the analyses of data for the stated 

hypotheses of this study is presented in Table XXVII through 

Table XXX. The relevant data and the level of significance of 

test for each factor and predictor addressed in the individual 

hypotheses is shown in terms of each two independent groups, 

that involves: adoption vs non-adoption, adoption vs shelving, 

adoption vs rejection, and shelving vs rejection. 



TABLE XXVII 

DESCRIPTIVE STATISTICS AND TEST RESULTS 
ADOPTION VS NON-ADOPTION 

Decision-Process N=55 N=49 
Predictors Adoption Non-adoption 

Means s.d Mean s.d 

ORGANIZATIONAL FACTORS 28.87 3.08 19.53 4.73 

CEO's Advocacy 5.73 1. 09 3.24 1. 65 

Top Management 5.79 .88 3.54 1.45 
Support 

Organizational 6.28 .63 4.50 1.46 
Objectives 

Technical Skills 5.61 1.03 4.36 1. 37 

Organizational 5.57 .86 3.84 1.10 
Preparedness 

ORGANIZATION-TECHNOLOGY 22.75 1.94 16.06 3.81 
FACTORS 

Attitude towards 5.93 .64 3.99 1. 66 
Technology 

Operational 5.33 .73 4.40 1.10 
Compatibility 

Relatedness 5.53 . 6 3 4.19 1. 24 

Economic Justification 5.96 .86 3.49 1.69 

TECHNOLOGY FACTORS 20.88 2.52 17.71 3.49 

Perceived Benefits 5.93 .87 4.61 1.19 

Ease of Integration 4.66 1.14 3.81 1.37 

Complexity 3.91 1.46 3.47 1.43 

Safety 6.38 1.16 5.88 1.55 

Total Score 147.71 13.51 111.35 21.15 

*** p < .005 
** p < .01 

* p < .05 
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d£=102 

Teal. 

12.12*** 

9.22*** 

9.73*** 

8.27*** 

5.32*** 

9.03*** 

11.52*** 

8.07*** 

5.16*** 

7.09*** 

9.59*** 

5.38*** 

6.54*** 

3.47*** 

1. 56 

1.88* 

10.61*** 



TABLE XXVIII 

DESCRIPTIVE STATISTICS AND TEST RESULTS 
ADOPTION VS SHELVING 

N=55 N=30 
Decision-process Adoption shelving 

Predictors Mean s.d Mean s.d 

ORGANIZATIONAL FACTORS 28.87 3.08 20.91 4.64 

CEO's Advocacy 5.73 1.09 3.80 1.71 

Top Management 5.79 .88 3.83 1. 38 
Support 

Organizational 6.28 .63 4.96 1.25 
Objectives 

Technical Skills 5.61 1.03 4.38 1.36 

Organizational 5.57 .86 3.93 1.08 
Preparedness 

ORGANIZATION-TECHNOLOGY 22.75 1. 94 17.44 3.06 
FACTORS 

Attitude towards 5.93 .64 4.63 1.46 
Technology 

Operational 5.33 .73 4.65 .93 
Compatibility 

Relatedness 5.53 .63 4.54 1.12 

Economic Justification 5.96 .86 3.63 1.79 

TECHNOLOGY FACTORS 20.88 2.52 17.87 3.51 

Perceived Benefits 5.93 .87 4.57 1.27 

Ease of Integration 4.66 1.14 3.97 1.39 

Complexity 3.91 1. 46 3.30 1. 38 

Safety 6.38 1.16 6.10 1.47 

Total score 147.71 13.51 117.80 18.15 

*** p < .005 
** p < .01 

* p < .05 
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d£=83 

T<::>al. 

9.53*** 

6.39*** 

8.03*** 

6.52*** 

4.75*** 

7.71*** 

9.84*** 

5.73*** 

3.74*** 

5.26*** 

8.16*** 

4.59*** 

5.87*** 

2.48* 

1. 89 

.97 

8.67*** 



TABLE XXIX 

DESCRIPTIVE STATISTICS AND TEST RESULTS 
ADOPTION VS REJECTION 

Decision-process 
Predictors 

N=55 
Adoption 

Mean s.d 

N=19 
Rejection 

Mean s.d 
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df=72 

Teal. 

ORGANIZATIONAL FACTORS 28.87 3.08 17.37 4.06 12.98*** 

CEO's Advocacy 5.73 1.09 2.53 1.26 10.67*** 

Top Management 5.79 .88 3.08 1.46 9.72*** 
Support 

Organizational 6.28 .63 3.77 1.49 10.29*** 
Objectives 

Technical Skills 5.61 1.03 4.32 1.45 4.25*** 

Organizational 5.57 .86 3.68 1.15 7.60*** 
Preparedness 

ORGANIZATION-TECHNOLOGY 22.75 1.94 13.89 3.95 12.93*** 
FACTORS 

Attitude towards 5.93 .64 2.97 1.48 12.11*** 
Technology 

Operational 5.33 .73 4.01 1.26 5.59*** 
Compatibility 

Relatedness 5.53 .63 3.65 1.25 8.57*** 

Economic Justification 5.96 .86 3.26 1.56 9.47*** 

TECHNOLOGY FACTORS 20.88 2.52 17.47 3.56 4.58*** 

Perceived Benefits 5.93 .87 4.66 1.08 5.18*** 

Ease of Integration 4.66 1.14 3.55 1.32 3.54*** 

Complexity 3.91 1.46 3.74 1.51 .44 

Safety 6.38 1.16 5.53 1.64 2.48* 

Total Score 147.71 13.51 101.16 21.97 10.98*** 

*** p < .005 
** p < .01 
* p < .05 



TABLE XXX 

DESCRIPTIVE STATISTICS AND TEST RESULTS 
SHELVING VS REJECTION 

N=30 N=19 
Decision-process Shelving Rejection 

Predictors Mean s.d Mean s.d 

ORGANIZATIONAL FACTORS 20.91 4.64 17.37 4.06 

CEO's Advocacy 3.80 1.71 2.53 1. 26 

Top Management 3.83 1. 38 3.08 1. 46 
support 

Organizational 4.96 1. 25 3.77 1. 49 
Objectives 

Technical Skills 4.38 1.36 4.32 1.45 

Organizational 3.93 1.08 3.68 1.15 
Preparedness 

ORGANIZATION-TECHNOLOGY 17.44 3.06 13.89 3.95 
FACTORS 

Attitude towards 4.63 1.46 2.97 1.48 
Technology 

Operational 4.65 .93 4.01 1.26 
Compatibility 

Relatedness 4.54 1.12 3.65 1. 2·5 

Economic Justification 3.63 1. 79 3.26 1. 56 

TECHNOLOGY FACTORS 17.87 3.51 17.47 3.56 

Perceived Benefits 4.57 1. 27 4.66 1. 08 

Ease of Integration 3.97 1.39 3.55 1.32 

Complexity 3.30 1.38 3.74 1.51 

safety 6.10 1. 47 5.53 1.64 

Total Score 117.80 18.15 101.16 21.97 

*** p < .005 
** p < .01 

* p < .05 
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df=47 

Tc:al. 

2.76** 

2.82** 

1. 83 

3.05** 

.15 

.78 

3.57*** 

3.89*** 

2.06* 

2.62* 

.75 

.39 

-.26 

1.06 

-1.03 

1.28 

2.91** 



CHAPTER VI 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The purpose of this study was to identify and evaluate 

the critical factors which predominantly impact the 

technological decision processes in organizations culminating 

in the adoption, shelving, and rejection of proposed new 

technologies. A thorough review of the related literature 

was conducted to ascertain factors that have been identified 

as important factors affecting the technological decision 

processes in organizations. Thirteen factors were identified 

as prominent individual factors influencing the technological 

decision process in an organization. In order to guide the 

empirical research effort to this study a theoretical and 

practical framework was developed based on the support of 

the current literature and the findings of related studies. 

The framework became the basis for the development of the 

hypotheses for this study. 

Two basic dimensions of an organizational decision 

response to proposed new technologies were identified, i.e., 

adoption, and non-adoption. The non-adoption of a proposed 

new technology was further distinguished into two decision 

outcomes, i.e., shelving and rejection. 
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Information obtained during the literature review was 

also used to develop a questionnaire. The questionnaire was 

designed to collect quantifiable data from the participants 

to evaluate the importance of the specified factors that 

impact the outcome of technological decision processes 

in industrial organizations., Additional data in terms of 

the adoption, shelving, and rejection of proposed new 

technologies was collected to test each of the stated 

hypothesis of this study. 
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The purposive sample for this study consisted of 215 

medium-to large industrial organizations across the United 

States. The questionnaire was addressed to the top management 

of the selected companies. The managers selected were assumed 

to be involved in the technological decision making processes 

of their respective companies. There were 67 returned 

questionnaires, of which 12 were unusable. This yielded 55 

useable questionnaires or a 25.6 percent response rate. 

The data collected had indicated a total of 104 proposed 

new technologies that had been adopted, shelved, or rejected 

in the sample organizations across the United states. These 

new technologies were grouped into six general categories 

such as: manufacturing technologies, information technologies, 

product technologies, process technologies, operations 

technologies, and energy cost reduction technologies. A 

seventh area comprising of those new technologies specific to 

a particular organization was categorized as miscellaneous. 

Of the 104 representative new technologies 55 were adopted and 



49 were not adopted over the last two years. Of the 49 

not-adopted proposed technologies 30 were shelved and 19 

technologies were rejected. 
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Data from the questionnaire was evaluated and statistical 

analysis was conducted to provide the descriptive results as 

well as to test the stated hypotheses for this study. Prior 

to testing the hypotheses an analysis was performed to 

ascertain the importance of the set of decision-process 

factors described in the literature as impacting the outcome 

of technological decizion proceszez in organizationz. The 

results for analysis found that all of the 13 factors selected 

for this study were important across organizations. 

Thirty-four hypotheses were derived to test the 

relationship suggested by the theoretical framework for this 

study. A set of 17 hypotheses addressed the impact of factors 

on the adoption and non-adoption of a proposed new technology 

in an organization. A set of another 17 hypotheses addressed 

the differentiating role of these factors relating to the 

adoption, shelving, and rejection of a new technology proposal. 

The test results indicate that only one out of 17 hypotheses 

relating to adoption and non-adoption was rejected. However, 

nine of the 17 hypotheses relating to adoption, shelving, and 

rejection of a new technology proposal were rejected. 

A summary of all the hypotheses tested, along with the 

test results and the decision-process factor or predictor 

addressed in each hypothesis, is presented in Table XXXI and 

Table XXXII. 



TABLE XXXI 

SUMMARY RESULTS OF HYPOTHESES RELATING TO ADOPTION 
AND NON-ADOPTION OF A NEW TECHNOLOGY 

HypotheSlS # Factor Addressed Status of Test 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

CEO's Advocacy 

Top Management support 
and commitment 

Organizational objectives 

Technical Skills 

Organizational 
preparedness 

Management's attitude 
towards technology 

Operational 
compatibility 

Relatedness 

Economic Justification 

Perceived Benefits 

Ease of Integration 

Complexity 

Safety 

Organizational 
Factor::; 

Failed to reject 
the hypothesis 

Failed to reJect 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Rejected the 
hypothesis 

Fa1led to reject 
the hypothesis 

Fa1led to reject 
the hypothesis 
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TABLE XXXI (Continued) 

Hypothesis It Factor: Addressed Status of Test 

15 

16 

17 

Hypo-

Organization-Technology 
Factors 

Technology Factors 

Aggregate of all 
Factors 

TABLE XXXII 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

Failed to reject 
the hypothesis 

SUMMARY RESULTS OF HYPOTHESES RELATING TO ADOPTION 
SHELVING AND REJECTION OF A NEW TECHNOLOGY 

Factor Adopt Adopt Shelve Status 
thesis # Addressed vs vs vs of 

Shelve Reject Reject Test 

la CEO's Advocacy s s s Failed to reject 
the hypothesis 

2a Top management s s NS Rejected the 
support and hypothesis 
commitment 

3a Organizational s s s Failed to reject 
objectives hypothesis 

4a Technical Skills s s NS Rejected the 
hypothesis 

Sa Organizational s s NS Rejected the 
preparedness hypothesis 

6a Attitude towards s s s Failed to reject 
technology hypothesis 
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TABLE XXXII (Continued) 

Hypo- Factor Adopt Adopt Shelve Status 
thesis # Addressed vs VS vs of 

Shelve Reject Reject Test 

7a Operational s s s Failed to reject 
compatibility hypothesis 

Sa Relatedness s s s Failed to reject 
hypothesis 

9a Economic s s NS Rejected the 
Justification hypothesis 

lOa Perceived s s NS Rejected the 
benefits hypothesis 

lla Ease of s s NS Rejected the 
Integration hypothesis 

12a Complexity NS NS NS Rejected the 
hypothesis 

13a Safety NS s NS Rejected the 
hypothesis 

14a Organizational r.:o s s Failed to reject .... 
Factors hypothesis 

15a Organization- s s s Failed· to reject 
technology hypothesis 
Factors 

16a Technology s s NS Rejected the 
Factors hypothesis 

17a Aggregate of s s s Failed to reject 
all Factors hypothesis 

S indicates statistically significant 

NS indicates not statistically significant 



Conclusions 

The main objective of this study was to investigate 

the critical factors which impact the technological decision 

process in industrial organizations. Further efforts were 

focused to determine any possible commonality of factors 

accountable for impacting the decisions to adopt, shelve or 

reject a proposed new technology across organizations. The 

conclusions reported herein were based upon the population 

studied, and should be applied with caution in any attempts 

to generalize to other populations. 

Based on the analyses of data and testing of the stated 

hypotheses for this study, the following conclusions were 

reached: 

1. The respondents reported that all of the factors 

shown as decision-process predictors in the framework of 

technological decision making (figure 1) were important in 

impacting the outcome of technological decisions processes 
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in their organizations. However, in an individual organization 

or in the case of a specific new technology, their relevant 

importance may differ. 

2. The first major conclusion derived from this study 

is that the degree of the aggregate of all decision-process 

factors is a significant differentiating predictor to the 

adoption or non-adoption of a proposed new technology in,an 

industrial organization. The results also indicate that as an 

aggregate impact of these factors the decision response of an 

industrial organization to either adopt, shelve or reject a 



proposed new technology may be predicted. 

3. The findings indicate that there is a discernable 

pattern of the decision-process factors across the spectrum 
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of decision outcomes. Such a pattern may provide a general 

set of factors which predominantly impact the outcome of 

technological decision making in industrial organizations 

culminating in the adoption, shelving or rejection of a 

proposed new technology. The results show that 12 out of the 

13 decision-process factors were found to be the significant 

differentiating predictors to the adoption and non-adoption of 

a proposed new technology. It was found that 11 out of 13 

factors were statistically significant in differentiating 

between the adoption or shelving. The same 12 factors which 

differentiated between adoption and non-adoption were found 

also to be the significant differentiating predictors to the 

adoption or rejection. However, only five out of 13 factors 

were found to be statistically significant in differentiating 

the shelving or rejection of a proposed new technology in 

industrial organizations. 

4. In terms of comparison of the independent groups of 

adoption vs non-adoption, adoption vs shelving, adoption vs 

rejection, and shelving vs rejection the study concludes the 

following: 

Adoption ~Non-adoption. The findings indicate that a 

proposed new technology with higher levels of organizational 

factors, organization-technology factors, and technology 
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factors will have more prospects of being adopted in comparison 

to the one which has lower levels of these factors. The degree 

of all the individual factors except complexity, was higher 

for the new technology which was adopted than the one which 

was not adopted. 

Adoption vs Shelving. The degree of each organizational 

factor, i.e., CEO's advocacy, top management support and 

commitment, organizational objectives, technical skills, and 

organizational preparedness for a proposed new technology which 

is adopted is significantly higher than for one which is 

shelved. Similarly, the degree of each of the organization

technology factors, i.e., attitude towards technology, 

operational compatibility, relatedness, and economic 

justification for a proposed new technology which is adopted 

is significantly higher than for the one which is shelved. 

However, among the technology factors only perceived benefits 

and ease of integration have a higher value for a new 

technology which is adopted than for one which is shelved. 

Complexity, and safety are not significant in differentiating 

between a new technology which is adopted and one which is 

shelved. 

Adoption vs Rejection. Each decision-process factor, except 

complexity, has a significantly higher degree for a proposed 

new technology which is adopted than the one which is rejected. 

The findings indicate that except for complexity all 12 other 

factors are statistically significant predictors to the 
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adoption and rejection of a new technology proposal. 

Shelving vs Reiection~ The results show that only five 

decision-process factors were statistically significant in 

differentiating a proposed new technology which was shelved 

compared to the one which was rejected. These five factors 

include: CEO's advocacy, organizational objectives, 

management's attitude towards technology, operational 

compatibility, and relatedness. Among the organizational 

factors the top management support and commitment, technical 

skills, and organizational preparedness are not significant 

differentiating predictors between the shelving and rejection. 

Similarly, among the organization-technology factors the 

economic justification is not a statistically significant 

predictor among shelving and rejection. However, none of the 

technology factors play any differentiating role between the 

new technology which is either shelved or rejected. 

5. On the basis of the 55 adopted new technologies 

across the respondent organizations the results indicated 

that about seventy-six percent of organizations incrementally 

implement an approved new technology. These findings support 

the contention of a majority of the implementation researchers 

that incremental implementation of a new technology is the 

most used mode of adoption in an organization. 

Recommendations for Practice 

The recommendations proposed for practice are based on 

the findings and conclusions of this study. The empirical 
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evidence arrived at in this study attempted to identify the 

critical factors that explain why organizations adopt, shelve 

or reject proposed new technologies. It is recommended that 

those industrial organizations planning to incorporate new 

technologies in their operations should give due attention to 

the critical factors outlined in this study. 

It is expected that the findings of this study will serve 

as useful input to the followings individuals: 

1. To top management in an organization, this study 

provides a better understanding of the factors of importance 

in decision process when new technologies are proposed. 

2. To managers and technology decision-makers, they 

should monitor carefully the impact of those decision-process 

factors which predominantly facilitate the adoption of a 

proposed new technology. To successfully adopt a new 

technology the factors of importance to managers and decision

makers involve: CEO's advocacy, top management support and 

commitment, availability of technical skills, organizational 

preparedness, operational compatibility, and relatedness. 

3. To project initiators in an organization, this study 

aids in determining the priorities on the set of activities 

that need to be undertaken in order to successfully adopt the 

proposed new technologies. The factors of importance include: 

organizational objectives, management's attitude towards 

technology, perceived benefits, and economic justification of 

the proposed new technology. 

4. To the technical staff of an organization, while 



considering the adoption of a new technology, they should 

focus on the factors of their interest, which involve: 

technical skills, operational compatibility, ease of 

integration, complexity, and safety. 
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5. To proposers of new technologies, both a firm's 

internal staff as well as an organization's external agents 

such as consultants or vendors, the findings in this study 

provide information on the critical factors that can either 

facilitate or hinder the adoption of a new technology proposal 

in an organization. They should give due considerations to all 

the decision-process factors outlined in this study while 

proposing a new technology for adoption. 

Recommendations for Future Research 

This study suggests that further empirical work in the 

area of technological decision making may be fruitful both to 

researchers in the discipline of organizational decision 

making as well as decision-makers in industrial organizations. 

Opportunities for the expansion of this research exist in the 

following five areas: 

1. It is recommended that similar research be conducted 

using a wider scope of companies and more industry 

representations to determine if specified decision-process 

factors have any significant differences in their impact on 

the technological decision outcomes in different industries. 

Furthermore, this study may also be extended with an 

international scope to determine if there are significant 
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differences in technological decision factors among industrial 

organizations based in different countries. 

2. A comparative study may also be conducted for a 

specific set of new technologies which were adopted, shelved 

or rejected in different industries to determine the propensity 

of certain industrial groups in adoption or non-adoption of a 

particular new technology. 

3. This study may also be extended to explore details 

on the interaction among the specified factors identified as 

independent decision-process factors. 

4. Refinements in both theory and factor definitions 

may help improve the discriminatory power of the framework 

presented in this study. 

5. Of special interest to organizational scientists 

will be research that more closely examines the relationships 

of the proposed framework presented in this study with the 

literatures on organizational decision making, organizational 

decision processes, and the information processing view of 

organizations. 

Concluding Thoughts 

The absence of a sys.tematic empirical study and analysis 

in the decision literature concerning the adoption, shelving, 

and rejection of proposed new technologies did not reflect a 

consensus that the issue was uninteresting or unimportant. 

It seems that the focus of researchers from particular 

disciplines had compartmentalized the approach to this issue. 



The question of how proposed new te9hnologies are adopted, 

shelved and rejected in the institutional framework of 

organizations involves a multidisciplinary approach and 

understanding. Moreover, the dearth of current empirical 

studies in this area also reflects the unavailability of 

the data required to study this issue. Further, even 

if data existed, managerial scientists and engineering 

researchers have not agreed on how to go about measuring 
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the impact of decision-process factors in terms of the 

organizational decision response to proposed new technologies. 

This situation may change rapidly in the coming few years, 

when a number of data sets become available to researchers 

and decision scientists. This will help in developing new 

methodologies that allow a straightforward analysis of this 

important issue facing the decision makers in industrial 

organizations. 

The conclusions suggested by the related empirical 

evidence in this study are likely to be controversial, as 

many other researchers would direct their efforts to identify 

more decision-process factors impacting an organization's 

technological decision response to proposed new technologies. 

Nevertheless, while there may be myriads of other factors 

that influence the outcome of an organizational decision, 

there should be a few common factors that may be generalizable 

across the organizations. It is difficult to quantify or 

even identify many of these factors in the context of an 

individual organization and no study can truly claim to 
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incorporate all possible factors impacting decision outcome 

across all organizations. It is hoped that this effort and 

the further interest of other researchers in this area would 

help the decision makers as well as technology proposers in 

organizations. It is anticipated that the methodological 

arsenal of modern statistical tools would also help in 

convincingly detecting empirical evidence to arrive at a 

consensus on those factors which predominantly impact the 

organizational decision processes culminating in the adoption, 

shelving, and rejection of proposed new technologies. 



BIBLIOGRAPHY 

Abelson, R. P. (1976). "Script Processing in Attitude 
Formation and Decision Making." In J. s. carroll & 
J. W. Payne [Eds.], Cognition and Social Behavior, 
Hillsdale, N.J.: Erlbaum. 

Abernathy, J. M., and Townsend, P. (1975). "Technology, 
Productivity, and Process Change." Technological 
Forecasting and Social Change, vol. 7, pp. 379-396. 

Abernathy, J. M., and Wayne, K. (1974). "Limits of the 
Learning curve." Harvard Business Review, vol. 52, 
no. 5, pp. 109-119. 

Aiken, M., and Hage, J. (1971). 
and Innovation." Sociology, 

' 

"The Organic Organization 
val. 5, pp. 563-582. 

Ansof£, H. I. (1987). "Strategic Management of Technology." 
IEEE Engineering Management Review, vol. 15, no. 3, 
pp. 2-13. 

Armenakis, A. A., and Burdg, H. B. (1988). "Consultation 
Research: Contributions to Practice and Directions for 
Improvement." Journal Q..[ Management, vol. 14, no. 2, 
pp. 339-365. 

Baldrige, J. v., and Burnham, R. A. (1975). "Organizational 
Innovation: Individual Organizational, and Environmental 
Impact." Administrative Science Quarterly, vol. 20, 
pp. 165-176. 

Bayer, J., and Melone, N. (1988). "A Framework for 
Understanding Organizational Acquisition and Individual 
Adoption of Software Engineering Innovations." Technology 
Management Publication, TM ~ Switzerland: Inderscience 
Enterprises Ltd., pp. 252- 265. 

Beatty, c. A., and Gordon, J. R. (1988). "Barriers to the 
Implementation of CAD/CAM System." Sloan Management 
Reyiew, Summer 1988, pp. 25-33. 

~ Beck, L. (1986). "Teamwork and traing: the Keys to Sucess at 
; IBM." Modern Material Handling, July, 1986, pp. 5-6. 

! 
I' 

V Bergstrom, R. P. (1987). "Critical Issues in CIM 
Implementation," CIM Technology, Feb. 1987, pp. 25-26. 

197 



~eyer, J. M., and Trice, 
Alcoholism Policies 
New York, N.Y. 

H. M. (1978). Implementing Change: 
in Work Organizations. Free Press, 

Billing, R. s., Milburn, T. W., and Schaalman, L. s. (1980). 

198 

"Crisis Perception: A Theoretical and Empirical Analysis." 
Administrative Science Quarterly, vol. 25, pp. 300-315. 

Blau, J., and McKinley, W. (1979). "Ideas, Complexity, and 
Innovation." Administrative Science Quarterly, 
vol. 24, pp. 200-219. 

Blumberg, M., and Gewin, D. (1985). "Coping with Advanced 
Manufacturing Technology." In E. Rhodes and D. Wield 
[Eds.l, Implementing New Technologies; choice, Decision 
and Change in Manufacturing. T.J. Press, Cornwall, U.K. 

Bodwitch, J. L., and Buono, A. F. (1982). 
Assesment: A survey Based Approach. 
Publishing. 

Quality of Work life 
Boston: Auburn House 

IBrauninger, P. w. (1986). "Sparking Initial Interest in CIM." 
In Management Guide~~ Nathan A. Chiantella [Ed.l, 
Dearborn, MI; CASA of SME, 1986, pp. 21-23. 

Brehmer, B. (1978). "Response Consistency in Probabilistic 
Inference Task." Organizational Behavior 9..lli! Human 
Performance, vol. 22, pp. 103-115. 

Brown, W. B., and Karagozoglu, N. (1989). "A Systems Model of 
Technological Innovation.", ~Transactions Q.U. 

Engineering Management, vol. 36. no. 1, pp. 11-16. 

Bunning, B. and Calahan, D. (1973). "By-Mail versus Field 
Self-administered Questionnaire: A 1974 Armed Force 
Survey." Public Opinions Quarterly, vol. 37, 1973, 
pp. 618-624. 

Burgelman, R. A. (1984). "Designs for Corporate 
Entrepreneurship in Established Firms.", California 
Management Review, vol. 26, pp. 154-166. 

Burgleman, R. A., and Maidique, M.A. [Eds.l, (1988). 
Strategic Management of Technology and Innovation, 
Irwin Inc., Illinois. 

Burgelman, R. A., Kosnik, T., and Poel, M. (1988). "Toward an 
Innovative Capabilities Audit Framework." In R.A. 
Burgelman and M.A. Maidique [Eds.], Strategic Management 
~Technology and Innovation, Irwin Inc., Illinois. 

Burns, T., and Stalker, G .M. (1961). The Management Qi 
Innovation. London: Tavistock. 



199 

Cohen, M. D., March, J. G., and Olsen, J. P. (1972). "A Garbage 
Can Model of Organizational Choice." Administrative 
Science Quarterly, vol. 117, pp. 1-25. 

Cohen, M. D., and March, J. G. (1974). Leadership and 
Ambiguity: The American College President. McGraw-Hill: 
New York, N.Y. 

Collins, P. D., Hage, J., and Hull, F. M. (1988). 
"Organizational and Technological Predictors of Change 
in Automaticity." Academy~ Management Journal, vol. 31 
no. 3, pp. 512-543. 

Connolly, T. (1977). "Information Processing and Decision 
Making in Organizations." In B. Staw and G. Salanick 
[Eds.l, New Directions in Organizational Behavior, 
St. Clair Press, Chicago. pp. 204-234. 

Covin, J., Prescott, J., and Slevin, D. (1990). "The Effects 
of Technological Sophistication on Strategic Profiles, 
Structure and Firm Performance." Journal of Management 
studies, vol. 27, no. 5, pp. 485-510. 

Craig, R., and Noori, H. (1985). "Recognition and Use of 
Automation: A Comparison of Small and Large 
Manufacturers." Journal of Small Business and 
Entrepreneurship, vol. 3, no. 1, pp. 37-44. 

Daft, R. L., and Becker, s. W. (1978). Innovation in 
Organizations. New York: Elsevier. 

Daft, R. L., and Weick, K. E. (1984). "Toward a Model of 
Organizations as Interpretation System.", Academy Qi 
Management Review, vol. 9, pp. 284-296. 

Dawes, R. M. (1979). "The Robust Beauty of Improper Linear 
Models in Decision Making." American Psychologist. 
vol. 34, pp. 571-582. 

Devaney, C. W. (1984). "Building the Bridge Between 
CAD/CAM/MIS." Proceedings, Industrial Engineering 
Conference, Fall.1984. 

Devore, J. L. (1982). Probability and Statistics for 
Engineering and the Sciences. Monterey, Ca.: Brooks-Cole 
Publishing Co. pp. 287-293. 

Dillman, D. A. (1972). "Increasing Mail Questionnaire Response 
in Large samples of the General Public." 
Public Opinion Quarterly, vol. 36, 1972, pp. 254-257. 

Dillman, D. A. (1978). Mail and Telephone Surveys: The Total 
Design Method. New York: John Wiley. 



200 

Downs, G. W., and Mohr, L. B. (1976). "Towards a Theory of 
Innovation." Administrative Science Quarterly, vol. 21, 
pp. 700-714. 

Duncan, R. B. (1974). "Modifications in Decision Structure in 
Adapting to the Environment: Some Implicat1ons of 
Organizational Learning." Decision Sciences, vol. 5, 
pp. 7 0 5-7 2 5 . 

Dutton, B. (1986). "More Tales from the Factory Floor." 
Manufacturing Systems, July 1986, pp. 38-39. 

Einhorn, H. J., and Hogarth, R. M. (1978). "Confidence in 
Judgement: Of the Illusion of Validity." Psychology 
Reyiew, vol. 85, pp. 395-416. 

Ettlie, J. E. (1984). ""Implementing strategy for Manufacturing 
Innovations." In Microprocessors Manpower and Society, 
Malcom Warner [Ed. 1, N.Y.: St. Martins Press, pp. 31-48. 

V1 
Ettlie, J. E. (1986). "Implementing Manufacturing Technologies: 

Lessons from Experience." In D. D. David & Associates 
[Eds.1, In Managing Technological Innovation, 
San Fransisco: Jossey-Bass, pp. 72-104. 

JEttlie, J. E., and Vallenga, D. B. (1979). "The Adoption Time 
Period for some Transporattion Innovations." Management 
Science, vol. 25, pp. 429-443. 

Ettlie, J. E., and Bridges, w. P. (1982). "Environmental 
Uncertainty and Organizational Technology Policy." 
IEEE Transactions on Engineering Management, Feb.1982, 
vol. 29. 

Farley, J. u., Kahn, B., Lehmann, D., & Moore, w. L. (1987). 
"Modeling the Choice of Automation." Sloan Management 
Review, Winter 87, pp. 5-15. 

Fischhoff, B. (1978). "How Safe is Safe Enough: A Psychometric 
Study of Attitudes towards Technological Risks and 
Benefits." Policy Sciences, vol. 9, pp. 127-152. 

Francel, E. G. (1966). "Mail Administered Questionnaires: A 
Success Story." Journal Q.f. Marketing Research, Vol. 3, 

I 1966, pp. 89-91. 

~Gerwin, D. (1982). "Do's and Don'ts of Computerized 
Manufacturing." Harvard Business Review, March-April 
1982, pp. 107-116. 

Gerwin, D. ( 1988). "A Theory of Innovation Processes for 
Computer-Aided Manufacturing Technology." l.E.EE. 
Transactions Qn Engineering Management. May 1988, 
vol. 35, no. 2, pp. 90-100. 



201 

Gerwin, .D., and Tuggle, F. D. (1978). "Modeling Organizational 
Decisions Using the Human Problem Solving Paradigm." 
Academy QL Management Review, vol. 3, 
pp. 762-773. 

Ginsberg, M. J. (1978). "A Redesign of Managerial Tasks: A 
Requisite for successful Decision Support Systems." 
Hili Quarterly, March 1978, pp. 39-52. 

Gold, B. (1982). "CAM Sets New Rules for Production." Harvard 
Business Review, Nov.-Dec. 1982, pp. 88-94. 

Greer, A. L. (1984). "Medical Technology and Professional 
Dominance Theory.", Social Science and Medicine, 
vol. 18, pp. 809-817 

Gullahorn, J. E., and J. T. Gullahorn (1963). "An 
Investigation of the Effects of Three Factors on Response 
to Mail Questionnaires." Public Opinion Quarterly, 
vol. 27, pp. 294-296. 

Gunn, T. G. ( 19 8 2) • 
Manufacturing." 
pp. 115-130. 

"The Mechanization of Design and 
Scientific American, Sep. 1982, 

Hage, J. (1980). Theories Qi Organizations; Form, Process, 
and Transformation. New York: John Wiley. 

Hage, J. (1986). "Responding to Technological and Competitive 
Change: Organization and Industry Factors." In D.D. Davis 
& Associates [Eds.J, Managing Technological Innovation, 
San Fransisco: Jossey-Bass. pp. 44-71 

Hage, J., and Aiken, M. (1970). Social Change in Complex 
Organizations. New York: Random House. 

Hage, J., and Dewar, R. (1973). "Elite Values versus 
Organizational Structure in Predicting Innovation." 
Administrative Science Quarterly, vol. 18, pp. 279-290. 

Hammond, K. R., McClelland, G. H., & Mumpower, J. (1980). 
Human Judgement ~Decision Making. New York: Praeger. 

Harrison, E. F. (1981). ~Managerial Decision Making 
Process. Second edition, Boston: Houghton Mifflin. 

Harvey, E. (1968). "Technology and the structure of 
Organizations." American Sociological Review, vol. 33, 
April 1968, pp. 247-259. 

Hayes, R. H., and s. c. Wheelright (1984). Restoring~ 
competitive Edge: competing Through Manufacturing. 
New York: John Wiley. 



202 

Huber, G. P. (1990). "A Theory of the Effects of Advanced 
Information Technologies on Organizational Design, 
Intelligence, and Decis1on Making." Academy tl Management 
Review, vol. 15, no. 1, pp. 47-71. 

Hull, F., and Hage, J. (1982). "Organizing for Innovation: 
beyond Burns and stalker's Organic Type." Sociology, 
vol. 16, pp. 546-577. 

Hyman, H. H. (1955). Survey Design and Analysis: Principles, 
Cases, and Procedures. Glencoe, Illinois: Free Press. 

Isenberg, D. J. (1984). "How Senior Managers Think." Harvard 
Business Review, vol. 62, no. 6, pp. 81-90. 

Jackson, s. E., and Dutton, J. E. ( 19 8 8) . "Discerning Threats 
and Opportunities.'' Administrative Science Quarterly, 
vol. 33, pp. 370-387. 

Jaikumar, R. (1986). "Postindustrial Manufacturing." Harvard 
Business Review, Nov.-Dec., 1986, pp. 69-76. 

Keen, P. w. (1985). "Information systems and Organizational 
Change." In E. Rhodes and D. Wield [Eds.J, Implementing 
~Technologies: choice, Decision g,ru:t Change in. 
Manufacturing. T.J. Press Ltd., Cornwall, U.K. 

Kelly, G. (1976). "Seducing the Elites: The Politics of 
Decision Making and Innovation in Organizational 
Networks.", The Academy of Management Review, July 1976, 
pp. 66-72. 

Kelley, P., and Kransberg, M. [Eds. l (1978). Technological 
Innovation: ~Critical Review of Current Knowledge. 
San Fransisco University Press, San Fransisco. 

Kimberley, J. R. (1981). "Managerial Innovation." In P. 
Nystrom & w. starbuck [Eds.J, Handbook Qf Organizational 
Design, New York: Oxford University Pres~, pp. 84-110. 

Kimberley, J. R., and Evanisco, M. J. (1981). "Organizational 
Innovation: The Influence of Individual, Organizational, 
and Contextual Factors on Hospital Adoption of 
Technological and Administrative Innovations." 
Academy of Management Journal, vol. 24, pp. 689-713. 

Kinnucan, P. (1982). "Computer-Aided Manufacturing Aims for 
Integration." High Technology, May-June 1982, pp. 49-56. 

Kunreuther, H. c., and Schoemaker, P. J. (1982). "Decision 
Analysis for Complex Systems: Integrating Descriptive and 
Prescriptive Components". In Ungson, G., and Braunstein, 
D. N. [Eds.J, Decision Making: An Interdisciplinary 
Inguiry, Boston: Kent Publishing, pp. 263-279. 



203 

Landau, R. (1982). "The Innovation Milieu." In S.B. 
Lundstedt & E.W. Colglazier [Eds.], Managing Innovation: 
The Social Dimensions ~Creativity, Invention ~ 
Technology, New York: Pergamon Press, pp. 53-92. 

Lawrence, P. R., and Lorsch, J. w. (1967). organization and 
Environment. Homewood, Ill.: Irwin. 

Lee, R. M., McCosh, A., & Migliarese, P. (1988). 
Organizational Decision support Systems, Amsterdam: 
North-Holland. 

Leedy, P. D. (1974). Practical Research Planning and Design. 
New York: MacMillan Publishing Co. 

Lowrance, W. w. (1976). Of Acceptable Risk. Los Altos, Ca.: 
William Kaufmann. 

Mahajan, v., and Peterson, R. (1985). Models f...Q.l: Innovation 
Diffusion. Beveley Hill: Sage Publications. 

Maidique, M.A., and Patch, P. (1982). "Corporate Strategy and 
Technological Policy." In Readings in the Management ~ 
Innovation, M. L. Tushman and w. L. Moore, [Eds.J, Marsh 
Field, MA.: Pitman Publishing. 

Maidique, M.A., and Frevola, A. L. (1988). "Technological 
strategy." In R.A. Burgelman and M.A. Maidique [Eds.J, 
Strategic Management ~ Technology and Innovation, 
Illinois: Irwin Inc. 

Manross, G. G., and Rice, R. E. (1986). "Don't Hang Up: 
Organizational Diffusion of Intelligent Telephone." 
Information and Management, vol. 10, pp. 161-175. 

Mar, B. w., Newell, W. T., and saxberg, B. o. (1985). 
Managing High Technology: An Interdisciplinary 
Perspective. New York: North-Holland. 

March, J. G., and Olsen, J.P. (1976). Ambiguity and Choice 
in Organizations. Bergen, Norway: Universitetsforlaget. 

March, J. G., and Shapira, z. (1982). "Behavioral Decision 
Theory and Organizational Decision Theory". In Ungson, 
G.R., and Braunstein, D. N. [Eds.J, Decision Making: An 
Interdisciplinary Inguiry, Boston: Kent Publishing, 
pp. 92-115. 

McCaskey, M. B. (1982). Managing Change and Ambiguity. 
Boston: Pitman. 

Mccrae, R. M. (1984). "Situational Determinants of coping 
Responses: Loss, Threat, and Challenge." Journal~ 
Personality and Social Psychology, vol. 46, pp. 919-928. 



204 

Merchant, M. E. (1984). "Impediments to CIM Implementation." 
~Review, Fall 1984, pp. 6-11. 

Meredith, J. R., and Suresh, N.c. (1986). "Justification 
Techniques for Advanced Manufacturing Technologies." 
International Journal of Production Research, 
Sep.-Oct. 1986. 

Meredith, J. R., and Hill, M. M. (1987). "Justifying New 
Manufacturing Systems: A Managerial Approach." Sloan 

/ Management Review, Summer 1987, pp. 49-61. 

\/Meyer, A. D., and Goes, J. B.· (1988). "Organizational 
Assilmilation of Innovations: A Multilevel Contextul 
Aanalysis." Academy Q.f. Management Journal, vol. 31, 
pp. 897-923. 

Mintzberg, H., Raisinghani, D., & Theoret, A. (1976). "The 
Structure of Unstructured Decision Processes." 
Administrative Science Quarterly, vol. 21, pp. 246-275. 

Mitro££, I. I. 1 

Assumption 
Planning." 
pp. 1-12. 

and Emshoff, J. R. (1979). "On Strategic 
Making: A Dialectical Approach to Policy and 

Academy of Management Review, vol. 4, 

Mach, M., and Morse, E. (1977). "Size, Centralization and 
Organizational Adoption of Innovations." American 
Sociological Review, vol. 92. pp. 716-725. 

Mohr, L. B. (1982). Explaining Organizational Behavior: The 
Limits and Possibilities of Theory and Research. Jessey
Bass, San Fransisco. 

Munro, H., and Noori, H. (1988). "Measuring Commitment to New 
Manufacturing Technology: Integrating Technological Push 
and Marketing Pull concepts." .I..EEE.. Transactions .Q1l 
Engineering Management, vol. 35, May 1988, pp. 63-70. 

Nabseth, L. and Ray, G. F. (1974). The Diffusion Q.f. New 
Industr1al Processes. Cambridge University Press, London. 

Newbold, P. (1991). Statistics for Business and Economics. 
Third Edition. NJ.: Prentice Hall. pp. 348-353 

Newell, A., and Simon, H. A. (1972). Human Problem Solving. 
Englewood Cliffs, N.J.: Prentice-Hall 

Noori, H., and Templer, A. (1983). "Factors Affecting the 
Introduction of Robots." International Journal Q.i 
Operations a Production Management., val. 3. no. 2, 
pp. 46-57. 



Nutt, P. c. (1984). "Types of Organizational Decisions." 
Administrative Science Quarterly, val. 21, pp. 246-275. 

Nutt, P. (1986). "Tactics of Implementation." Academy Q.i 
Management Journal, vol. 29, pp. 230-261. 

205 

Olsen, J. P. (1976). "Choice in an Organized Anarchy." In J.G 
March & J.P. Olsen [Eds.l, Ambiguity and Choice in 
Organizations. Bregen, Norway~ Univesitetsforlaget. 

O'Reilly, c. A., Chatman, J. A., and Anderson, J. c. (1987). 
"Merging Organizational communication and Decision Making: 
The Acquisition and Use of Information in Organizations." 
In F. Jablin et al. (Eds.l, Handbook Qi organizational 
communications, Beverly Hills, CA.: Sage. 

otway, H., Maurer, D., and Thomas, K. (1978). "Nuclear Power: 
The Question of Public Acceptance." Futures, vol. 10, 
pp. 109-118. 

Otway, H., and Haastrup, P. (1989). "On the Social 
Acceptability of Inherently Safe Technologies." IEEE 
Transactions on Engineering Management, Feb. 1989, 
vol. 36, no. 1, pp. 57-60. 

Pavitt, K., and Rothwell, R. (1976). "A Comment on Dynamic 
Model of Process and Product Innovation." OMEGA: !.b.§_ 
International Journal Qi Management Science, val. 4, 
pp. 375-377. 

/Pearson, J. W. (1986). "Summarizing and Sharing the CIM 
Experience," In Management Guide for CIM. Nathan A. 
Chiantella [Ed.], Dearborn, MI: CASA of SME, 1986, 
pp. 80-84. 

Pelz, D., and Munson, F. (1982). "Originality Level and 
Innovation Process in organizations." Human Systems 
Management, vol. 3, pp. 173-187. 

Perrow, C. (1967). "A Framework for the Comparative Analysis 
of Organizations." Americal Sociological Review, 
vol. 32, pp. 194-208. 

Pfeffer, J., and Davis-Blake, A. (1986). "Administrative 
Succession and Organizational Performance: How 
Administrators Experience Mediates the succession Effect." 
Academy Q.i Management Journal, val. 29, 
pp. 72-83. 

Pinfield, L. (1986). "A Field Evaluation of Perspectives on 
organizational Decision Making." Admlnistratiye Science 
Quarterly, vol. 31, pp. 365-388. 



Porter, M. E. (1985). Competitive Advantage: Creating and 
Sustaining Superior Performance. Free Press, New York. 

Putnam, R. G. (1987). "Selling Modernization Within Your 
Company." COMMLINE, Winter, 1987, pp. 13. 

/ 
V Quantz, P. ( 1984). 

Foundation." 
"CIM Planning: The Future-Factory 

CIM Review, Fall, 1984, pp. 38. 

Rhodes, E., and Wield, D. (1985). "The Implementation of 
New Technologies: An Introduction." In E. Rhodes and 

206 

D. Wield [Eds.], Implementing New Technologies: Choice, 
Decision and Change in Manufacturing. T.J. Press Ltd., 
Cornwall, U.K., pp. 4-14. 

Riddle, W. (1984). "The Magic Number Eighteen Plus or Minus 
Three: A Study of Software Technology Maturation", report 
prepared for the DoD STARS Joint Program Office Qy the 
Computer and Software Engineering Division Qi the 
Institute ~Defense Analyses, SDAM/12. 

Robertson, R. S., and Wind, Y. (1983). "Organizational 
Cosmopolitanism and Innovativeness." Academy Qi 
Management Journal. vol. 26, pp. 332-338. 

Rogers, E. M. (1983). Diffusion Qi Innovation, [3rd Ed.]. New 
York: The Free Press. 

Rothman, J. (1974). Planning and Organizing £or Social Change: 
Action Principles from Social Science Research. New York: 
Columbia University Press. 

Rowe, c. (1989). "Analysing Management Decision-Making: 
Further Thoughts After the Bradford Studies.", Journal Qi 
Management Studies, Jan. 1989, vol. 26, no. 1, 
pp. 29-46. 

Rummel, P. A., and T. E. Holland, Jr. (1988). "Human Factors 
are Crucial Components of CIM System Success." Industrial 
Engineering, April, 1988, pp. 36-42. 

Salsow, C. A. (1982). Basic Research Methods. MA.: Addison
Wesley. 

Savage, C. M. (1988). "CIM and Fifth Generation Management." 
In Fifth Generation Management for Fifth Generation 
Technology: A Round Table Discussion. Dearborn, MI.: SME, 
May, 1988, pp. 1-8. 

Schaeffer, G. (1976). A Mathematical Theory Q£ Evidence. 
Princeton, N.J.: Princeton University Press. 

Schlaifer, R. (1959). Probability and Statistics~ Business 
Decisions. New York, N.Y.: McGraw-Hill. 



Scott, w. R. (1987). Organizations: Rational. Natural, and 
.Q.ruill Systems. [2nd ed.], Englewood Cliffs, N.J.: 
Prentice-Hall. 

Seifert, L. C. (1986). "Manufacturing at Oklahoma City 
Works." Proceedings, 8th IE Managers Seminar, IIE, 
Washington, D.C., March 11, 1986. 

207 

Sepehri, M. (1987). "IBM's Automated Lexington Factory Focuses 
on Quality and Cost Effectiveness." Industrial 
Engineering, Feb. 1987, pp. 67-74. 

Shanklin, W. L., and Ryans, J. K. Jr. (1987). Essentials Qi 
Marketing High Technology. Lexington, Mass.: Heath. 

Simon, H. A. (1955). "A Behavioral Model of Rational Choice." 
Quarterly Journal of Economics, vol. 59, pp. 99-118. 

Simon, H. A. (1965). The Shape Qi Automation, New York, N.Y.: 
Harper & Row. 

Simon, H. A., and Hayes, J. R. (1976). "The Understanding 
Process: Problem Isomorphs." Cognitive Psychology, 
vol. 8, pp. 165-190. 

Skinner, w. (1985). Manufacturing: The Formidable Competitive 
Weapon. [2nd ed.l, New York: Wiley. 

Skinner, W. (1983). "Getting Physical: New Strategic Leaverage 
j from Operations." Journal of Business Strategy, Spring 

Jl 1983, pp. 74-79. 

nyder, K. R., and Elliot, C. S. (1988). "Barriers to Factory 
Automation: What Are They and How Can They Be Surmounted?" 
1ndustrial Engineering. April 1988, pp. 44-51. 

Solberg, J. J., Anderson, D. c., Barash, M. M., and Paul R. P. 
(1985). Factories of the Future: Defining the Target. 
West Lafayette, Ind.: Computer Integrated Design, 
Manufacturing, and Automation Center, Purdue University. 

Sproull, L. s., and Hofmeister, K. R. (1986). 
Implementation." Journal Q.i Management, 
pp. 43-60. 

"Thinking About 
vol. 12, no. 1, 

Staddon, J. E., and Motheral, S. (1978). "On Matching and 
Maximizing in Operaqt Choice Experiments." Psychological 
Review, vol. 78, pp. 436-444. 

Staw, B. M., Sandelands, L. E., and Dutton, J. E. (1981). 
"Threat-Rigidity Effects in Organizational Behavior: A 
Multi-Level Analysis.", Administrative Science Quarterly, 
vol. 26, pp. 501-524. 



208 

Stonich, P. J. (1982). Implementing Strategy. Cambridge, MA.: 
Ballinger Publishing Co. 

Sudman, S. (1967). Reducing the Cost QL Survey. Chicago: 
Aldine. 

Teece, D. (1980). 
Innovation." 
pp. 464-470. 

"The Diffusion of an Administrative 
Management Science. vol. 26, May 1980, 

Thomas, K., Swanton, E., Fishbein, M., and otway, H. (1980). 
"Nuclear Energy: The Accuracy of Policy Makers' 
Perceptions of Public Beliefs.", Behavioral Science, 
vol. 25, pp. 322-344. 

Thompson, J. D. (1967). Organizations in Acion, New York: 
vi . McGraw-Hill. 

· T1chy, N. M. (1983). Managing Strategic Change. New York: 
John Wiley & Sons. 

Timothy, L. w., and Hlavacek, J. D. (1984). "Don't Let Good 
Ideas Sit on the Shelve." Research Management, vol. 27, 
no. 3, pp. 27-34. 

Torantzky, L., and Klein, K. (1982). " Innovation 
Charateristics and Innovation Adoption-Implementation: A 
Meta-Analysis of Findings." .1m Transactions QJl 

Engineering Management. vol. 29, pp. 28-45. 

Torantzky, L. G., Eveland, J. D., Boylan, M. G., Hetzner, W.A., 
Johnson, E. c., Reitman, D., and Schneider, J. (1983). 
"Innoavtion processes and their Management; A Conceptual, 
Empirical and Policy Reviw of Innovation Process 
Research." National Science Foundation. Washington, D.C. 

Tversky, A., and Kahneman, D. (1974). "Judgement Under 
Uncertainty: Heuristics and Biases." Science. 
vol. 185, pp. 1124-1131. 

Ungson, G. R., and Braunstein, D. N. (1982). "Introduction to 
Decision Making: An Interdisciplinary Inquiry." In 
Decision Making: An Interdisciplinary Inguiry. Boston, 
Mass.: Kent Publishing co. 

Utterback, J. M. (1971). "The Process of Technological 
Innovation within the Firm." Academy u Management 
Journal. vol. 14, pp. 75-88. 

Utterback, J. M., and Abernathy, W. J. (1975). "A Dynamic Model 
of Process and Product Innovation." OMEGA: The 
International Journal Q£ Management Science. vol. 6, 

'pp. 639-656. 



209 

Van Dalen, D. B. (1973). Understanding Educational Research. 
New York: McGraw-Hill. ' 

Voss, C. (1987). "Success and Failure in Advanced 
Manufacturing Technology." In Proceedings Qi the 
International Conference QU FMS, 1987, pp. 159-177. 

Wallace D. (1954). "A Case For-and-Against Mail 
Questionnaires." Public Opinion Quarterly, vol. 18, 
pp. 40-52. 

warwick, D.P., and Osherson, s. (1973). comparative Research 
Methods. Englewood Cliffs, N.J.: Prentice-Hall. 

Warwick, D. P., and Lininger, c. A. (1975). The Sample Survey: 
Theory gnd Practice. New York: McGraw-Hill. 

/white, J. A. (1986). " Impediments to_Systems Integration." 
Modern Materials Handling, July, 1986, pp. 23. 

Woodward, J. (1965). Industrial Organizations: Theory and 
Practice. London: Oxford University Press. 

Young, S. (1972). "The Dynamics of Measuring Unchange." In 
Attitude Research in Transition, Russel I. Haley [Ed.l, 
Chicago: American Marketing Association, pp. 61-82. 

Zaltman, G., Duncan, R., and Holbeck, J. (1973). Innovations 
and organizations. New York: Wiley. 

Zeleny, M. (1982). Multi Criteria Decision Making. New York: 
McGraw-Hill. 

Zmud, R. (1982). "Diffusion of Modern software Practices: 
Influence of Centralization and Formalization." 
Management Science, ~ol. 28, pp. 1421-1431. 

Zmud, R., and Apple, L. (1986). "Measuring the 
Institutionalization of a Multi-Business Unit Innovation." 
Working paper, Chapel Hill, NC, University Qi North 
Carolina, School of Business Administration. 



APPENDIXES 

210 



APPENDIX A 

QUESTIONNAIRE 

211 



~-(~Tf: 

~~ ~ .. ,, 
0 1ft z I c " .) ... •o ., ... 

• • 
ra90 

ASSESSING THE ADOPTION, SHELUIN6, AND REJECTION 
OF NEU TECHNOLOGIES IN INDUSTRIAL 

ORGANIZATIONS 

Oklalzoma State University 
5CHOOl Of INDUSTRIAl fNGINUliNC 

AND MANAC(M(NT 
STIUWATU, OICI.NIOMA 74071·0540 050 

212 



ASSESSING THE ADOPTION, SHELVING, AND REJECTION 

OF NEW TECHNOLOGIES IN INDUSTRIAL 

ORGANIZATIONS 

The following questions are designed to identify the 
importance of various factors that affect the organizational 
decision processes culminating into the adoption, shelving or 
rejection of proposed new technologies. ~~ uf a new 
technology is considered to be comprised of two decisions: 
first, the decision to approve a new technology proposal, 
and second, the decision to implement the proposed new 
technology. Shelving is described as an outcome of the 
decision processes where decision makers have neither fully 
accepted nor outright rejected a proposed nev technology. 
Re1ection of a new technology is considered to be an outcome 
of the decision processes where decision makers clearly 
disapprove the proposed nev technology. 

It is anticipated that some of the factors mentioned in 
this questionnaire may be more important in your organization 
than in other companies. Please indicate your perception of 
these factors concerning the technological decision processes 
in your organization. Your response to all items in this 
survey will assist in the development of a set of factors for 
predicting the successful adoption of nev technologies in 
industrial organizations. The result of this development 
will help managers who are faced with decisions concerning 
the incorporation of new technologies in their organizations' 
operations. 

PLEASE ANSWER ALL THE QUESTIONS IN THE FOLLOWING SECTIONS 

+---------------------------------------------------------+ 
I THIS QUESTIONNAIRE REQUIRES APPROXIMATELY 15 MINUTES TO I 
I COMPLETE I 
+---------------------------------------------------------+ 
+---------------------------------------------------------+ 
I IN APPRECIATION OF YOUR TIME IN COMPLETING THIS SURVEY, I 
I A SUMMARY OF THIS STUDY WILL BE HADE AVAILABLE TO YOU I 
I WHEN THE STUDY IS COMPLETED. IF YOU WANT A COPY OF THE I 
I SUMMARY, PLEASE CHECK THE SPACE HERE: I 
+---------------------------------------------------------+ 
+---------------------------------------------------------+ 
I NOTE: RESPONSES TO THIS INSTRUMENT ARE STRICTLY I 
I CONFIDENTIAL. THE DATA CAN NOT BE LINKED TO YOU OR I 
I YOUR COMPANY WHEN THE SURVEY IS ANALYZED. I 
+---------------------------------------------------------+ 
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A. EVALUATION OF TECHNOLOGICAL DECISION-PROCESS FACTORS 

INSTRUCTIONS: Your company may have adopted, shelved, and 
rejected several proposed new technologies to date. The 
assimilation of a new technology into an organization is a 
process unfolding in a series of decision processes to 
evaluate, approve, and implement this new technology. In 
connection to the decisions concerning acceptance, shelving 
or rejection of proposed new technologies in your 
organization the following factors might have played an 
important role during the decision processes. 

NOTE: For every factor listed below, please ~ by 
checking D<l the appropriate box to the right, as it would 
impact your company's decision outcome about a proposed new 
technology. 

.. .. z z .c 
.c .. .. a: 
a: 0 ..:I 
0 a. .c 
a. J: a: 
J: t-4 .. 
t-4 ::> 

>t DQ 
>t ..:I z 
a: a: 

FACTOR = 
M 
1111 .. 

Example 

214 

.. z .. .c z .. .c a: .. 0 a: a. 
0 J: 
a. t-4 z 
t-4 ..:I 

..:I 
0 .c 
ro .. = 0 z t 

z 

o. Top Management support Deooo 

1. Top Management Support 0 DOD 0 
2. Chief Executive Officer's Advocacy 0 ODD 0 
3. Technology Strategy 0 DO 0 0 
4. Company's Policy DODD 0 
5. Employees's Skills ODD D 0 
6. In-house Technical Expertise 0 DO 0 0 
7. Company's Preparedness Level DOD 0 D 
8. Attitude Towards Technology D DO 0 0 
9. Operational Compatibility of 

D DOD 0 Technology 
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E-o ~ ~ 0. 
~ 0 o-l 0 X: 
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>t 1'&1 0 ...: 
>t o-l z l:ll 
~ ~ E-o 
1'&1 ..... E-o ...: > ...: 0 

l!r. z E-< 
0 z 

10. Strategic Importance of Technology 0 0 0 0 0 
11. Complexity of Technology D 0 0 0 D 
12. Technical Justification 0 0 0 D 0 

13. Perceived Benefits of Technology 

Improving Productivity D DO 0 D 
Manufacturing Cost Reduction D 0 0 D D 
Profitability D 0 D 0 0 
Competitive Advantage 0 D D D 0 
Quality Improvement D D 0 0 0 

14. Financial Justification Criteria 

Implementation Cost D 0 D 0 0 
cash Flow Constraints 0 D D D D 
Return on Investment D 0 0 0 D 
Pay Back Period 0 0 0 0 0 

15. Other (s) (Please List) 

lS a. ------------------------------- 0 D D 0 D 
16. ------------------------------- D D D D D 
17. ------------------------------- DO 0 D D 
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B. NEW TECHNOLOGY ADOPTION SURVEY 

INSTRUCTIONS: Th1s part of the questionna1re 1s concerned v1th your 
company's decision processes relevant to ADOPTION of a nev technology. 
Adopt1on is def1ned as the decision outcome to accept and successfully 
implement a proposed nev technology 1n an organization's operations. 

Your company may have adopted several nev technologies to date. 
For the purpose of this survey, please fill in the information on 
one specific ~ technology that your organization has adopted within 
last tvo years. The questions in this section are related to this 
particular technology. [If you feel that this nev technology is 
proprietary or confidential to your company's business operations, you 
may code it in terms of the broad areas of technologies such as; 
manufacturing technology (HT), information technology (IT), energy cost 
reduction technology (ECRT), operational technology (OT), etc.] 

Specific Nev Technology: ------------------------------------

Please carefully read each statement 
below, then check [X] one box to the 

~ right that most accurately represents 
your company's situation concerned to 
adoption of this nev technology. i i ~ 

i 
c 

> 
~ 
$ ~ 
~ ~ i c 

> > 

i I 
0 a ~ ~ 
~ 
~ 

i 
c 
~ ~ 

~ 
Q ~ 

w ~ Q Q 

1. The top management of this organization 
actively supported this nev technology vlth 
commitment of necessary resources. 0~00000 

2. The CEO of this organization directly 
advocated for this nev technology. 0000000 
3. The corporate planners and decision makers 
in this company clearly communicated their O 
willingness to adopt this nev technology. 

4. The CEO of thls organization supported the 
efforts to implement this nev technology. 0 
5. This organization believes that use 
of this new technology would provide our 0 firm a competitive advantage in long run. 

6. The top management is willing to use 
this nev technology as means of achieving D our corporate objectives. 

7. This organization believes that this new 
technology fits within the scope of our 0 
company's technology strategy. 

000000 

DO 0 0 0 0 

0 0 0 0 0 0 

DO 0 0 0 D 

DO D 0 0 0 



8. This organization has technical skills 
required to successfully implement this new 
technology. 

9. This organization has a training program 
to match the technical skills of its workforce 
to utilize this new technology. 

10. This organization has rewards systems 
to motivate its employees in learning new 
skills to implement this new technology. 

11. This organization handled the problems 
of adapting to required change effectively 
while implementing this new technology. 

12. The management of this organization 
perceived strong employee resistance to 
the use of this new technology. 

13. The management of this organization 
has a positive attitude towards this new 
technology. 

14. The decision makers in this organization 
agreed fully to the aerits of this new 
technology. 

15. The use of this new technology posed 
substantial level of health hazards and 
environmental problems in our firm. 

16. The adoption of this new technology 
did not impact drastically the company's 
relationships with its primary customers. 

17. This organization was required to change 
much of its management control systems to 
implement this new technology. 

18. This new technology is compatible to 
our firm's existing mode of operations. 
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19. This organization was required to 
replace or dislocate its workforce in 
order to implement this new technology. 

20. This new technology is strategically 
important to the day-to-day operations of 
this organization. 

21. This new technology has a strong fit 
with our firm's existing core technology. 

22. The implementation of this new technology 
required major changes in the social and 
technical structure of this organization. 

> > >- >- ~ l3 
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0000000 

0000000 

ODDODDD 

000000 0 

23. This new technology was easily integrated D O D D O O O 
with the existing core technology of our firm. 

24. This organization was required to make 
substantial changes in its operating procedures 
to implement this new technology. 0 D 0 0 0 0 0 
25. This new technology is relatively more 
complex than the existing stock of other 
technologies in this organization. 

26. The management of this organization 

0000000 

believed that the use of this new technology 
would bene£1 t our firm substantially. 0 0 0 0 0 0 0 
27. This organization considered both tangible 
and intangible benefits of this new technology 
while making implementation decisions. 0 0 0 0 0 0 0 
28. This new technology met the economic 
justification criteria of our firm. 0000000 
29. This organization took a step-wise approach 
to adopt this new technology incrementally as 0 0 0 0 0 0 0 
it required substantial implementation cost. 

30. This new technology demanded drastic 
adjustments in the layout of existing facility 
and modification of existing equipment. O O O O O 0 0 
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C. NEW TECHNOLOGY NON-ADOPTION SURVEY 

INSTRUCTIONS: This part of the survey is concerned with 
your company's decision processes relevant to non-adoption 
of a proposed new technology. A new technology proposal which 
is not adopted in an organization is either shelved or 
rejected. SHELVING outcome is defined here as the outcome of 
the decision processes where the proposed new technology is 
neither accepted nor rejected by an organization. 
REJECTION outcome is defined here as the outcome of decision 
processes where the proposed new technology is clearly 
disapproved by an organization. 

Your organization may have shelved or rejected several new 
technology proposals to date. For the purpose of this 
survey, please fill in information on one specific proposed 
new technology that was shelved or rejected in your company 
within last two years. The following questions should be 
answered for this particular technology. 

Specific New Technology: -----------------------------------

Please indicate below whether the above proposed new 
technology was either shelved or rejected in your 
organization. 

SHELVED 0 REJECTED 0 
Please carefully read each statement below, 
then check [XJ one box to the right that 
most accurately represents your company's 
situation concerned to this new technology 
not adopted in your organization. 

1. This new technology is relatively more 
complex than the existing stock of other 
technologies in this organization. 

2. This new technology has a strong fit 

> 

~ tl 
1-

~ en 

~ "" 
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0 0 
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~ ~ Q: 
C) 

"" en < 0 

0 0 0 

lA w 
Q: 
C) 
'( 
en 
0 

0 

with our firm's existing core technology. 0 0-0 0 DO 
3. This organization is required to change 
much of its management control systems to 

0 D D D 0 D implement this new technology. 

4. The CEO of this organization directly 
advocated for this new technology. 0 D D 0 D D 
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5. The use of this new technology poses 
substantial level of health hazards and 
environmental problems in our firm. 

6. The adoption of this new technology 
would impact drastically the company's 
relationships with its primary customers. 

7. The top management of this organization 
actively supported this new technology with 
commitment of necessary resources. 

8. This organization would be required 
to replace or dislocate its workforce in 
order to implement this new technology. 

9. This new technology is strategically 
important to the day-to-day operations of 
this organization. 

10. This organization would be required 
to make substantial changes in its operating 
procedures to implement this new technology. 

11. This organization has rewards systems 
to motivate its employees in learning new 
skills to implement this new technology. 

12. The management of this organization 
believes that the use of this new technology 
would benefit our firm substantially. 

13. The management of this organization 
perceived strong employee resistance to 
the use of this new technology. 

14. The corporate planners and decision makers 
in this company clearly communicated their 
willingness to adopt this new technology. 

15. This organization believes that use of 
this new technology would provide our firm 
a competitive advantage in long run. 
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16. This nev technology demands drastic 
adjustments in the layout of existing facility 
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and modification of existing equipment. 0 0 0 0 0 O O 

17. The top management believes that use of 
this nev technology vould help in achieving 
our corporate objectives. 

18. This organization believes that this nev 
technology fits vithln the scope of our 
company's technology strategy. 

19. The use of this nev technology demands 
major changes in the social and technical 
structure of this organization. 

20. This organization has technical skills 
required to successfully implement this nev 
technology. 

ooooooo 

ooooooo 

000000 0 

oooooo 0 
21. This organization has a training program 
to match the technical skills of its workforce· 
to utilize this nev technology. 0 0 0 0 0 0 0 
22. The management of this organization 
has a positive attitude towards this nev 
technology. 

23. The decision makers in this organization 
agreed fully to the merits of this nev 
technology. 

24. This nev technology is compatible vlth 
our firm's existing mode of operations. 

25. This nev technology can be easily 
integrated vith the existing core technology 
of our firm. 

26. This organization considered both tangible 
and intangible benefits of this nev technology 

ooooooo 

ooooooo 

ooooooo 

ooooooo 

vhile making decision. 0 O O O O 0 0 
27. This nev technology met the economic 
justification criteria of our firm. 0 0 DO 0 0 0 



D. DEMOGRAPHICS 

Instructions: This part of the questionnaire is concerned 
with information about the background of the individual 
respondent that will help to place proper perspective on the 
study. 

1. Please indicate the time you have spent in your present 
position in this organization [ ]. 

___ a. Less than 1 year ___ d. 8 to 12 years 

___ b. 1 to 3 years ___ e. 12 to 16 years 

___ c. 4 to 7 years ___ f. Over 16 years 

2. Please check the level of formal education you have 
completed [ ]. 

___ a. High School ___ c. Bachelors Degree 

_b. Some College ___ d. Graduate Degree(s) 

3. Have you been involved in decision making processes 
of selecting or recommending new technologies in this 
organization recently? 

Yes No 

4. If your response to 13 above is Yes, what are (were) your 
duties? 

5. Please list the top three activities that you spend most 
of your time during the processes of technological decision 
making in this organization. 

1. 

2. 

3. 
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NOTE: IF IOU ARE INTERESTED TO RECEIVI A IU""ARY RIPORT OF THE 
RIIIARCH, PLIAII FILL IN THI FOLLOWING: 

NAME: ---------------------------------

ADDRISI: ---------------------------------

---------------------------------
---------------------------------

_________________ _P!:E_:'~ _F~L~ !~1!_0 _!!!_l!, !:l!f!_ _____ . ________________ _ 

THANK YOU VERY HUCH 
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N 
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APPENDIX B 

QUESTIONNAIRE PRE-TEST FORM 
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INSTRUCTIONS TO CRITIQUE 

THE SURVEY INSTRUMENT 

The critiquing of this survey instrument is divided into 
three parts. The first part deals with the individual 
questions/statements, the second part deals with the overall 
survey instrument, and the third part asks for some specific 
opinions, ideas, and suggestions from each participant. 

PART I. Please read each question/statement in the attached 
survey instrument, then answer the critiquing 
questions below. If the answer to critiquing 
question is yes, do nothing. if the answer is no, 
write the section number and question/statement 
number (for example C-10: for section c, statement 
number 10) in the space to the right below. 

1. 

2. 

3. 

4. 

5. 

6. 

7 • 

CRITIQUING QUESTIONS 

Is it clear? 

Is it complete? 

Does it deal with a single idea? 

Is it brief? 

Do you understand precisely what 
the question/statement is soliciting? 

Is it objective, without suggesting 
a response? 

Is it courteous without adverse 
connotations? 

8. Any other comments? 
(Please include the section and question 
statement to which they pertain.) 

PART II. Please review the overall survey instrument and 
answer the questions below. Circle only one response 
to each question. 

1. The design of the overall questionnaire is logically 
arranged? 

Yes No Do not Know 

2 • Directions for completing the survey instrument are clear 
and complete? 

Yes No 



3. The overall length of the survey instrument is ? 

Too Long Okay Too Short 

4. Questions and statements are presented in good 
psychological order, proceeding from general to specific 
responses? 

Yes No Do not Know 

5. Any additional comments and suggestions? 
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PART III. Please answer the following questions briefly, in 
your own words. 

1. What is the length of time it would take to complete the 
survey instrument if you were not evaluating each question? 

2. Which areas could be regarded as being overly sensitive? 

3. Which statements, questions or areas were confusing? 

4. Any additional comments or suggestions: 

Name ____________________________ _ Address ________________ _ 

Phone No. 

Department 
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INDUSTRIAL ENGINEERING '\ND MANAGEMENT I Oklahoma State University STILLWATER OKLAHOMA 740~8-05~0 
E'\ICINEER/NC NORTH ROOM 322 
1~05! ;44-6055 

FAX 1405) 7-14-76n 

April9, 1991 

ASSESSING THE ADOPTION, SHELVING, AND REJECI'ION OF 
NEW TECHNOLOGIES IN INDUSTRIAL ORGANIZATIONS. 

Dear Executive, 

We are conducting research on the technological decision processes that culminate in the 
Adoption, Shelving, or Rejection of proposed new technologies in industrial organizations in 
the United States. Yom company has been selected to be included in the sample for this study. 
Based on the extent of operations of your company, it is most likely that you and your staff 
organization would have been extensively involved in the processes of technological 
decision making. 

Since we are making this request of only a small selected group of companies across the 
United States. your organization's response is most important to make this study useful and 
reliable. Understanding your experiences would be very valuable to us in completing this 
research. 

We are hopeful that this study will help provide U.S. managers and decision makers with an 
improved understanding of the critical factors that can either facilitate or binder the adoption of 
new technologies in industrial organizations. We would be pleased to send you a copy of the 
summary results at the conclusion of this research. Completion is expected to be accomplished in 
August of this year. 

The attached ~aestionnaire should take about ten to fifteen minutes to complete. Hat all 
possible. please return the completed survey to us within the next week. A return envelope 
with postage is provided for your convenience. 

We want to assure you that your response to the entire questionnaire will be kept strictly 
confidential and will not be linked to you or your organization when the data is analyzed. H you 
have any questions about this survey. please call us at (405)-744-6055. We thank you very 
much for your effort. 

Sincerely. 

~~f~ L!(;l.~~ 
David E. Mandeville. Ph.D. 
Research Director 

Masood A. Rahman 
Principal Investigator 
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