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ABSTRACT

An examination of the technology transfer process as it

relates to contemporary management practice. The objective

is to acquaint the reader with the concept of technology

transfer and the mechanism of information flow within

business organizations. Includes an In-depth analysis of

the predictive model of technology transfer with an emphasis

on the interrelationship between management and the factors

effecting information flow.
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I. INTRODUCTION

The Naval Facilities Engineering Command (NAVFAC) has

long been pursuing an effort toward making the greatest

possible use of research, conducted at it's Civil

Engineering Laboratory, in NAVFAC field activities around

the world. In conjunction with this effort NAVFAC ,in 1967,

secured the services of faculty at the Naval Postgraduate

School to support the endeavor in whatever way possible.

In subsequent years there has been an ongoing and

coordinated research effort between the Naval Facilities

Engineering Command Headquarters in Washington, DC, the

Civil Engineering Laboratory at Port Hueneme, California,

the Naval Postgraduate School, Monterey, California, The

Office of Information of the Naval Material Command, and the

California State University, Sacramento, California to

identify and analyze the various mechanism by which R&D

results flow into use at field activities, and more

importantly, how this transfer process can be accelerated.

(Ref. l:p. v]

Since 1967 many research projects have been conducted

concerning virtually every aspect of the technology transfer

process. Current literature is rich with hundreds of

theses, articles and papers on the topic. Despite the solid

foundation currently available there is still a perceived

6



need within the Naval Facilities Engineering Command and
K-

elsewhere to produce an instructional document which would

pull together the various research findings that treat the

interactions involved in the information flow process into

one source. Pursuant to this goal the objective of this

paper will be to familiarize managers with the concept of

technology transfer and acquaint them with the mechanism of

technology transfer and its role in organization, personnel,

and research management.

7
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II. THE NATURE OF THE PROBLEM

In recent years there has been said to have been a

information or technology explosion. Indeed, It seems that

technology has always been society's answer to the need for

increased productivity. From the lever to the wheel, the

water wheel to the internal combustion engine, the cotton

gin to the automobile assembly line, advances in technology

have been the cornerstones of success that have fulfilled

the ever increasing demands of society. The National Center

for Productivity and Quality of Working life has stated

that:

Much of the historical growth of productivity in this
country is the direct result of technological change.
Technological advances are critical to continued
productivity growth because they lead to increasingly
effective use of labor, capital, and natural resources.

Edward F. Denison of the Brookings Institute has termed

technological change, "the biggest single source of growth"

over the past three decades [Ref. 2:p. 2). The U.S.

Department of Commerce has stated (Commerce report PB-263-

806,p.178) that, "It has been estimated that technological

innovation was responsible for forty five percent of the

Nation's economic growth between 1929 and 1969." The

Department has further stated that:

A comparison of technology-intensive manufacturing

industries with other industries in the period 1957 to

8
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1973 shows that technology-intensive Industries grew
forty five percent faster and that employment In the
technology-intensive industries grew eighty eight
percent faster ....

These generalities concerning the role of technology in

productivity growth are difficult to measure because their

measurement involves so many intangibles. Nevertheless,

attainment of precision in evaluating the contribution of

technology to changes in productivity is becoming an

important goal of research economists. One reason for the

emphasis is related to the concern over the recent decline

in U.S. productivity and the possible role of technological

developments in that decline. The United States has long

been recognized as the world leader in development of new

technology, but in recent years concern has been expressed

that America's spirit of innovation may be waning.

Productivity, as measured in output per man hour, actually

declined by 2.7 percent between 1973 and 1974, the first

drop in 15 years. In a national policy statement, issued

several years ago, the National Center for Productivity

warned that:

technological leadership of the United States .
may be threatened by both a recent lessening of our basic
research activities and by an increasing inability to make
effective use of scientific knowledge and technical know -
how we already have. (Ref. 2:p. 31

Of course, not everybody shares this dismaying conclusion

regarding the apparent productivity decline, and many

explanations have been offered which tend to reflect that

9
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America's productivity or capacity for innovation are not In

crisis.

Wheather or not there is truly a productivity problem,

the fact that the issue has been raised illustrates the

point that innovation or the active transfer of technology

is not a process that can be assumed or be taken for

granted. Clearly the movement of technology from source to

user is an important factor in the potential success of any

enterprise or organization whether it be in the private or

public sector. The quest for new ideas and new ways of

doing things is a process which needs to be understood and

managed just as equipment, money, and other resources are

managed.

The meaning of the phrase "technology transfer" is

ambiguous. In the current literature, many definitions are

provided. The Directory of Federal Technology Transfer

defines the term as follow: ". . . the process by which

existing research knowledge is transferred operationally

into useful processes, products, or potential public or

private needs .... " The general accounting office offers

this definition: . . . the secondary application of

technology developed for a particular mission or purpose to

fill different needs in another environment .... " And

the National Academy of Engineering provides this

definition: "The process of collection, documentation, and

successful dissemination of scientific and technical

10



information to receiver through a number :f echan'ns

These definitions ire very similar, yet )-efl'

ciotinctions can be drawn between the oont-mnpr ry

interpretations of meaning. One major cnnot _n < r

pihrase, as seen in the N-aton a A'adem y r-, _ 3

definition, is the tr-ansfer frcm cs i.

technical knowledge, processes .r 'r.owrents . et

be used for essentially the Eame p,)rpose. 7n.:

could take place between companies, rates ,

transfer of semiconductor manufacturinj "ipaL,:v

or other countries is one example "Ref. 4 :p. 5>.

Technology transfer in this context 'is -1,, ox '-,s v-

of international pol icy and leg;s Lt ;,on, ,ut 13 O'eyov ,i Se

scope of this paper and will not be disc:_;oseJ further.

The other technology transfer def Ini fions pr', 1le i

indicate a second major connotation for the term.

adaptat ion of technical knowledge ot- m:f-mt>"

original pvrpose or intended use to <other porpose

application. Examples of this type ,of ,r r:- fer 7.:; Ic

things as grooving of highways to prevent ,hyrir,:. 'i,

originally developed for commercial Ai rl ine r,w.-y:--, i:. -

covering of stadiums, malls rid other otr il.i-e:-, w h

teflon coated fiberglas material, orig na 1 1 v- 2,-,e ,

use in space suits. Both of the above are examples of

technology originally developed by the Nat , Aercnei;ut 1-

ii



and Space administration (NASA) and later transferred to

commercial use. NASA's technology transfer program has a

rich history of success in this second area of technology

transfer, often referred to as "spin-off".

A distinction has been made between "passive" transfer

and *active" transfer. As defined by the General Accounting

Office, in a study completed in 1972, passive technology

transfer is " collecting, screening, indexing, sorting, and

disseminating scientific and technical information upon

request of a potential user". Active transfer is defined as

"certain elements of passive methods supplemented by

personal liaison between technology developers and potential

users." The principle difference between the definitions is

the interaction between -he developer and the user. If the

developer only provides information and documentation, the

transfer is passive. If there is interaction between the

developer and the user to enhance the process of

transformation, then it is active [Ref. 4:p. 58]. The

distinction between active and passive transfer was well

illustrated by Milon F. Essoglou who stated:

we continue to act on the misconception that
technology consist of reports.. .We seem to forget that
technology transfer occurs when people do work. Transfer
does not occur when reports are distributed or received

While it may be essential to make distribution
counts of paper and reports, these counts are only a
measure of effectiveness of our shipping system. The
movement of individual knowledge cannot be ascertained
unless reflected in use . . . . (Ref. 5: p.78]

12
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The effective manager cannot rely on the slow and random

process of passive transfer of knowledge or ideas. The

constant infusion of putting technology into new uses must

be made to happen through knowledge and manipulation of the

active transfer process. To understand factors that

influence the movement of technology or information from the

source to a user it is necessary to understand the

institutional forces and human interactions involved In the

process. Once an understanding is developed it is

reasonable to expect that a manager will be able to

influence the movement of technology from a source to a user

within a given organization. The following sections of this

paper will discuss these forces and interactions in some

detail.

13
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III.THE PREDICTIVE MODEL OF TECHNOLOGY TRANSFER

The basic problem of technology transfer, when broken

down to its simplest form , is quite simple. Information

merely needs to flow from a source, who may or may not have

been the originator, to a user, who has need or a practical

application for the "new" information. (see Figure I (Ref.

1l:p. 21)

r. / \

%. /:

Figure I. A Simplified View of the Transfer Mechanism

The flow is normally viewed as occurring between two

separate organizations, one being the source or developer

and the other being the user or the implementor of the

technology. In this context the source organization would be

the research and development unit or laboratory of a

corporation or other business entity. The user in this

scenario would equate to the product development or

marketing division of the business organization. In actual

14
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practice the flow can occur at or between any of the

divisions of an organization or between totally separate

organizations. Although the above example is in terms of

the private sector the same relationship also applies to

Public organizations like the U. S. Navy. Regardless of the

level or the scope of the technology to be transferred, the

mechanism is basically the same and the success or failure

of the transfer is highly dependent on the people involved

[Ref. 6:p. 11 Although much research has been conducted on

the transfer mechanism most of these studies have

concentrated on the source side of the process. 'One if the

major drawbacks of past and present transfer activities is

that the problem has been approached from the developer's

side of the fence ... ." [Ref. 7:p. 3] In Gilmore (Ref.

8:p. 371, one of the conclusions reached was, "Past

attention to technology transfer has focused on the supply,

future attention should focus on the demand side and on

differences among user groups." Recently, during a

technology transfer symposium (Ref. 9:pp. 2-4], M.E.

Essoglou, senior technologist for the Naval Facilities

Command, stated:

"We R&D producers have been "operating radio stations" but
we have no control over the 'receiving radio sets" let
alone the behavior and actions of our "listeners". Who
has control over the "listeners" in an organization? It
is the top management - that old cliche once again! Only
top management can formulate policy and authorize
resources for adequate "reception sets" and for
"listening". They can economize total organizational
resources by seeing that R&D "transmission" and user

15
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"receptions" are matched as much as possible. We have
been working from the transmission end mainly. It Is the
user, however, who can make the crucial and critical
decisions towards implementation at the production level.
I suggest that the future burden for technology transfer
be shared more equally between users as well as R&D
producers."

The lack of emphasis on the part that the user plays in the

transfer mechanism is directly related to the notion of

active transfer discussed earlier, where the point was made

that there must be interaction between the provider and the

user to have a successful transfer of technology.

To understand the transfer process further it is

necessary to introduce a model. The model will serve as a

tool, which is necessary to simplify the complexity of the

transfer process into the relative variables impacting on a

technology transfer effort. Although numerous technology

transfer models have been presented in the literature this

paper will deal exclusively with the Creighton,Jolly

predictive model of technology transfer first published in

1972 [Ref. 1O:pp. 2-9]. The reason for the selection of

this particular model relates to the preceding comments

regarding the reduced emphasis on the user side of the

transfer process and has been well summarized by Jolly:

these other models tend to take a detached system
approach to the problem rather than concentrating on the
issues and factors from the potential users side of the
transfer process. [Ref. 11:p. 2]

During its development Creighton and Jolly examined many

existing models which were, for the most part, successful in

16



the achievement of a particular transfer. Examination

revealed that the majority of these models had been

described after the successful transfer had been

accomplished, and generally described step - by - step

activities rather than providing concepts. Often steps were

repeated in one model many times which lead the authors to

examine each step within many models to see if it performed

some fundamental function in the transfer of information.

This research resulted in a list of basic elements which

seemed to include all the functional activities, and has

become known as the predictive model of technology

transfer. Its real character is that of a list of elements

which contribute to the movement of information. [Ref.

12:p. 171 It is important to note that only four or five

elements of this model are primarily impacted by the

suppliers of technology. The other elements are the

responsibility of the users.

The Creighton, Jolly model breaks down the transfer

process into the various factors affecting the transfer

mechanism, subdividing them into formal and informal

factors. (See Figure 2) The "formal factors" are easier to

conceptualize and are objectively measurable. They deal

with mechanics and procedures used to index, store, retrieve

and disseminate information. The 'informal factors" deal

with interpersonal communications, personal feelings about a

knowledge source, and perceptions about one's organization,

17
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supervisors and peers. The complete model Is shown In

Figure 3. The way these factors, both formal and Informal,

impact on management in a receiver or user organization

determines whether they will enhance or inhibit the

Information flow process. To clarify these factors a

complete discussion of each follows.

18
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IV FORMAL FACTORS

A. DOCUMENTATION

Documentation refers to the format, organization,

presentation, and language of the material intended for

transfer [Ref. 13:p. 241. Language and format relate

directly to the ease of use of the information intended for

transfer. Information, no matter how potentially useful, is

very unlikely to be utilized if it is not understood by the

potential user. Often this user is not a research scientist

but a line manager in a non-research organization, and

research reports should be designed to meet line needs or

understanding. However, as Howerton (Ref. 14:p. 271 has

pointed out:

.. all disciplines are guilty of using their own argot
and seem to be unable to understand why others cannot
fathom the 'obvious' values of their discoveries.
Technology cannot be transferred if it cannot be
communicated in understandable form.

Often an area of research will be very well documented,

yet not be well documented for transfer [Ref. 15:p. 51. The

issue of documentation as it relates to technology transfer

is that documentation be performed in such a manor that the

flow of information to another person or organization is

enhanced and not Inhibited. In organizations which use

documentation to record the results of their effort, the

21
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purpose of the documentation is often primarily for record-

keeping purpose. Scientists working at R&D organizations

and the line managers who run them are greatly concerned

with insuring that research efforts are recorded and can be

recalled for future use. Consequently the research is

usually documented in a form which is clear to the scientist

or technician who prepares it and his professional peers.

Administrators are typically not held responsible with

making the information known to specific and potential

users. If the research was done well and if the

documentation is understandable to the researchers peers

then the work will be considered good and the researcherJ

will be rewarded through additional funding of projects and

the respect of his colleagues. The line managers will

receive their recognition through the completion of another

project. This reward system has evolved over time as the

natural way for research and research organizations to

receive recognition.

It is difficult to find fault with the performance or

documentation that this system has produced. It may not

enhance the flow of information to users, but it wasn't

designed to. The system provides documentation oriented

toward providing information understandable and useable by

one's professional peers. In this situation the flow of

information takes place when another professional peer, a

scientist or researcher, uses the documentation for further

22



research. In this scenario, the researcher's environment

encourages him to direct his effort toward producing results

which gain status and professional approval. The production

of research documentation which is understood and perceived

to be beneficial by the general public is not the job of the

researcher, it's not what he gets hired to do.

Documentation which accelerates the flow of information

transfer to people outside of a particular professional

group is typically not part of the mission of R&D

organizations. [Ref. 16:pp. 12-14)

Documentation for the purpose of technology transfer

should be understandable by users other than the research

scientist. If possible the form of documentation should be

identified at the beginning of each research project with

potential users or applications in mind. As Essogleu

[Ref. 5:p. 78] points out:

Todays information channels are so many and complex that
we must have the user's cooperation to learn which channel
was the effective one. This is important to us in the
technology production business because it is we who must
account to corporate or congressional management for the
application effectiveness of our RDT&E expenditures.

Some organizations seriously interested in enhancing the

ability of their documentation to promote information flow

have adopted techniques designed to present documents to a

range of potential users. For example, the Navy's Civil

Engineering Laboratory has a procedure where several levels

of users are considered and documentation is designed

23
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accordingly. Additionally, the laboratory attaches a series

of "Tech Notes" to improve the utilization of research

information. [Ref. 17 :p. 811

The key point to consider in documentation designed to

encourage technology transfer is that information can be

expressed in many ways, each understandable or useable to aLdifferent group of people. If research documentation is in

a form understandable by the perceived potential users, the

chance for eventual utilization of that information may be

greatly enhanced. (Ref. 16:p. 151

B. DISTRIBUTION

Distribution in this context is the physical channel

through which technology flows. It involves the number of

inputs and ease of access into a particular channel, as well

as the formal distribution plan, as they enhance or inhibit
the flow of information to a potential user. [Ref. l1:p. 51

This definition implies that technology must enter the

system and also be received. Reception cannot be assumed,

and no distribution takes place unless someone receives the

intended information. Distribution typically connotes many

copies of written reports or other documents which are

routed to potential users inside and possibly outside of the

originating organization. However, this is not distribution

within the framework of technology transfer unless the

information contained within the reports are read,

24
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understood and acted upon. In other words, there is no

distribution unless there is a flow of information. As any

manager knows the ever increasing volume of written reports

in conjunction with the increasing time demands on

personnel in the work place often make the distribution of

information, as described above, ineffective.

In addition to an organization's formal distribution

system there are many other types. Common ones, for

instance,take such forms as newspapers, magazines,

brochures, etc. In addition to printed documents there 3re

vehicles such as video tape, movie, or verbal, as when

people engage in conversation or when information is

conveyed during a conference [Ref. 18:p 10). Distribution

should be considered as visual when any knowledge about

something is witnessed. Computer databases are becoming a

major source of information distribution [Ref. 19:p. 15 ].

Even the movement of people through job reassignment,

temporary labor or inter organizational transfer represent a

form of information distribution [Ref. 20:p. 151. In

addition to having many possible forms, a distribution

system may purposely convey information or it may not. If

information or knowledge is received about something, it has

been distributed weather or not it was intentionally

distributed. If the manager can match the form of

distribution with the intended purpose and audience he can

25
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have a great deal to do with the degree of reception. (Ref.

16 :pp. 15-16]

C. ORGANIZATION

The element of organization deals with the potential

technology users formal organization as it relates to the

impact of that organization on the transfer process. The

term "formal organization" is meant to consider such things

as rules, attitudes, and role structure of specific business

or governmental entities. Schon (Ref. 21:p. 211] describes

the attitude of many formal organization toward technology

change as

The . . . theory of the stable state, as applied to
organizations, is the energy of adaptive change. In fact,
in most organizations the structure of power, the nature
of business, the organization of work, are all in the
process of continual change . . . but there is a taboo
against the acceptance of this change. The representative
of a new order, in the organization, feels obligated to
present himself as, for all practical purposes, permanent,
and to behave as through the changes he is introducing
will be the last . . . .

Schon (Ref. 22:p. 63] further describes formal organizations

as:

In a state of dynamic conservation. It strives for
survival, stability, and continuity. It is active in its
efforts to achieve its objectives and to maintain its
society, structure, functions, values, language, and style
of operation.

The point is that formal organizations may establish

bureaucratic tendencies which actively inhibit information

flow and innovativeness, while at the same time expecting

their managers to innovate and change things, and change
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them for the better. Once the determination is made that a

particular organization tends to accept or reject change

the manager is better equipped to ascertain the mechanism

and resources which will be required to introduce new or

innovative ideas. (Ref. 11:pp. 6-71

Wells and Waterman (Ref. 2 3:p. 1181 stress that for a

company to overcome resistance to change it is critical that

management provide an organizational environment which

motivates members to be innovative. All aspects of an

organization which influence productivity and innovation

should be of concern to the manager as he evaluates the

movement of new technologies into use. The manager must

take interest in the degree to which information flow is

facilitated or blocked at various points in his

organization.

Research indicates that informal relationships and

communication networks that are allowed to perpetuate by the

formal organizational structure are the most common vehicle

to overcoming resistance to change. For example Barth (Ref.

23:p. 3061 identified a significant correlation between

informal inter group environment and an organization problem

solving capability. The effective manager must be concerned

with these flow patterns: the individuals through which a

piece of information must pass. He must be interested in

the reward systems which cause Individuals to pass ideas or

block them. When the manager understands his organizations
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attitude toward change, knows the formal and Informal

communication networks and the various reward systems for

passing or blocking information flow he is equipped to

enhance information flow within his organization as he deems

Liecessary [Ref. 16:pp. 9-10].

D. PROJECT

This element refers to the selection process that a

technology provider utilizes and the contribution that a

potential user organization has on that process

[Ref. 1l:p. 71. Naturally the impact of the potential user

on the project selection can vary greatly. Studies indicate

that increases in the collaboration between provider and

user increases the potential utility of research and

strengthens the commitment on both parties much earlier in

the technology transfer process. Kogan [Ref. 25:p. 573] has

stated:

it is commonly accepted that research has a better
chance of being used if researchers, practitioners, and
administrators have participated at every stage of the
planning, execution, and interpretation of the research.

With regard to the role that management should play in

project selection and development Hertz (Ref. 26:p. 1)

states:

Innovation in industry is no longer just something nice
to have; it has become a matter of survival. Studies
show that a key factor in the firm's success with
innovation is the involvement of top management. When
management does not become involved in the direction its
researchers take, it is abdicating its responsibility and
could be placing the future of the firm in jeopardy. In
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fact, some findings show that up to one-half of the good
research ideas developed in the chemical electronics and
drug industries were originally suggested by top
management.

For a practical example of collaboration between user and

provider as well as the importance of management's

involvement in project selection we can again return to the

Naval Facilities Engineering Command. Essoglou (Ref. 5:pp.

85-56] has stated:

Our effort to transfer technology from the laboratory to
the operating world does not start upon completion of a
research task. We have instituted a process that gives
the ultimate user ownership of the project from the very
start of research We put our customer-users in the
drivers seat by asking them to 'approve" and "specify" at
critical points of research activity, . Our
management philosophy for RDT&E execution is based upon
this user-producer dialogue.

The type of research activity which best lends itself to a

collaborative effort between user and developer is applied

research, which, almost by definition, is dependent upon

user impact for validity. However, Garner (Ref. 27p. 5701

argues that user influence is also necessary in basic

research, stating:

. . . it is just as valuable for scientist doing basic
research to have communications with people who have
problems that need solutions . for scientist to
engage in goal oriented research, research aimed at
solving problems already known to to exist is both to
perform a service to society and to improve the quality of
basic research itself.

Not every user organization is in a position to provide

input to research facilities, particularly when a new

technology is under development. Often technologies are
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developed through basic research or spin-offs from applied

research and then placed "on the shelf" until a potential

user is identified. When a user does identify a certain

technology that matches it's need, additional R&D will

inevitably be required before marketing. Consequently, the

importance of user developer collaboration appears

significant regardless of the needed technology or it's

stage of development. (Ref. 28:p. 351 A functional

relationship between the R&D organization and the potential

technology user is clearly an effective way for the manager

to circumvent many of the barriers and accelerate the

transfer effort. (Ref. ll:p. 8]
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V. INFORMAL FACTORS

A. CAPACITY

This element of the model refers to the ability and

capability of a potential user organization to utilize new

and/or innovative ideas. The term "capacity" can be used to

describe the collective abilities of individuals that are

within an organization or can be used in reference to one

individual (Ref. Il:p. 9].

Capacity, to a large extent, is a measure of wheather or

not an organization or individual has the necessary

resources to complete a given task. If a factory lacks the

machines to insure production then it doesn't have the

capacity. If an individual is given instructions in Spanish

and he only understands English, then he does not have the

capacity to carry out the instructions. More specificly

capacity in terms of technology transfer is a measure of an

organization's or Individuals's ability to be innovative.

(Ref. 16:p. 231 Research in this area has been primarily

focused on isolating the personality traits and behavioral

characteristics of those Individuals with the capacity to be

innovators, or early adopters of new practices and ideas.

These innovator's contribution to the transfer effort is of

paramount importance to the receiving organization. They

will be the first in an organization, by definition, to give
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-pa ow technology a try. As stated by Rodgers [Ref.29:p. 921

innovativeness is ". the degree to which an individual

is relatively earlier to adopt new ideas than the other

members of his social system." By isolating the traits and

characteristics of innovators one should be able to predict

whether a particular individual has, and to what extent,

innovative capacity. With this knowledge the manager is

more able to accurately predict who in the organization has

the ability to adopt a new technology, and therefore who is

the best target for a transfer effort.

Loy, (Ref. 30:p. 349] during a study of 164 Ohio farmers

and a sample of 99 innovators established that

innovativeness was negatively related to age and positively

related to social status, years of education, size of

business involved, business income, amount of business

specialization, outside communication and opinion

leadership. Additional predictive research also conducted

by Loy [Ref. 3 1:p. 771 determined six attributes

(venturesomenss, professional status, imaginativeness,

educational status, dominance, sociability, and

cosmopolitaness) that were significant in predicting

innovativeness. Additionally, he identified nine attributes

(perseverance, peer status, intelligence, occupational

status, social status, shrewdness, experimentiveness,

surgency, and sensitivity) which did not appear important in

predicting innovative behavior.
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The exact formula or proper mixture of characteristics

that give an individual or organization the capacity to be

innovative remains undefined, but the concept is established

well enough to be of assistance to managers. One of the

functions of a manager's job is to build the capacity he

needs or desires to complete the tasks he has been charged

with. Ways of building the desired capacity include the

obvious, such as training, and also such things as changing

the working environment. These changes could include better

equipment, safer conditions, increased division of labor,

more independence, rearranging of personnel and jobs, hiring

of temporary help and many others. All these possibilities

are the kinds of things that managers do every day, but

typically are not thought of in the context of technology

transfer. The manager who introduces a new approach,

technique or process has done so by increasing the capacity

of his organization.

Capacity should not be interpreted as only an issue of

identifying innovative behavior, but as a matter of giving

due recognition to the significance of the capacity of all

players and groups in the organization which is trying to

adopt a new technology. (Ref. 16:pp. 23-241

B. LINKER

The linker is an individual, and the term refers to

presence of these people and their effect in coupling their

33

................ ........................ I ..



organization to the larger environment (Ref. lip. 91. The

term may also imply a third party individual acting as a

intermediary between a source of information and the

practical application of that information. The linker

functions to bring one individual or group in touch with the

relevant part of the environment though whatever media is

appropriate [Ref. 31:p. 77].

Numerous other terms have evolved in the literature

about technology transfer which have a similar connotation.

Among them are: technological gatekeeper, change agent,

liaison agent, innovator, technological innovator,

innovation coordinator, opinion leader, and transfer agent.

The meaning for all of these terms are similar to the one

given for the linker. They all imply an assistance or

catalysis role in the transfer of knowledge. The difference

relates to what type of organization is being discussed

(information provider or information user) and that the

adoption of a innovation by one party does not necessary

mean that the innovation will be adopted by another. (Ref.

12:p. 53] The point is that the important role of the

linker has been recognized by one term or another by

everyone who works with technology transfer [Ref. 16:p. 221.

The primary way linkers obtain their information is

through "informal, interpersonal channels of communication,"

(Ref. 32:p.2]. This is supported by the findings of Katz

(Ref. 3 1:p. 771 who concluded, ". despite their greater
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exposure to the media, most opinion leaders are primarily

affected not by the communication media but by still other

people." Linkers tend to be part of information networks,

both formal and informal, often as the opinion leader. They

tend to be receptive of ideas and perceptive to possible

uses for them. Their character invites comment and offers

of information. They can be of value to the manager not

only as an idea or information mover, but also as an

evaluator of potential uses and applications. They assist in

the overall communication process. The effective linker can

also be an effective communicator of rumors or any other

kind of information. People with the ability of linkers to

communicate up or down in the organizational hierarchy can

often give effective counsel on the interpretation that

people throughout an organization will place on directives

and announcement made by management. (Ref. 16:pp. 21-221

Linkers tend to be providers of information and are not

necessarily action oriented except in effecting

transactions of the "right" information between the "right"

people or organizations. The role in the transfer process

should be contrasted with that of the advocate, who's role

is single purpose with a sharp focus. The advocate needs to

direct or influence the commitment of resources and

managerial decisions. The linker is seldom interested in

the allocation of resources, and is content to leave this to

those individuals with that managerial responsibility.
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Linkers operate best when there are few restrictions, and

can usually find a way of working around restrictions that

do appear. On the other hand, the advocate is likely to

depend on a rigid working environment with close

supervision. The generation of information and the

utilization of it are rarely participated in by linkers.

(Ref. 16:p. 191

It is not always possible to identify a particular

indivigual as a linker or to determine that a linkage has

occurred or how it occurred. Managers should be satisfied

that linkages will happen without their intervention, but

can be aided by their support. [Ref. 16:p. 17]

C. CREDIBILITY

This element of the model refers to an individual's

perception or assessment of the reliability of the

information he must deal with. It is evaluated by analysis

of both the source and the channel of receipt. Typically

individuals have some difficulty distinguishing between the

origin of information and the channel which carries that

information, consequently a composite credibility assessment

based on both factors is assigned to information. (Ref.

ll:p. 10]

Gallup (Ref. 33:p. 235] stated, "the character of the

group most closely concerned or Identified with the idea

will be an Important factor In determining how fast it gets
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into the blood stream." This conclusion is supported by

Aronson et al [Ref. 34:p. 3] who demonstrated that opinion

change has a definite relationship with the credibility of

the source. Among their findings they stated that "It is

apparent that the highly credible communicator was more

successful in inducing opinion change than the mildly

credible communicator at every point of discrepancy (from

the receiver's initial opinion)."

Credibility as a factor in the technology transfer

process is usually meant to be the credibility of a

technology provider as perceived by the potential user.

Others [Ref. 16:p. 25] have expanded meaning of the term to

include the perception of any person of another individuals

knowledge, power, capacity, or influence, and expanded the

context to include the credibility interactions within an

organization as well as external to it. Viewed in this

larger context the role of the manager is also expanded:

A manager's use of an understanding of credibility in the
communication or transfer of technology based systems may
depend a great deal upon his knowledge of the credibility
of individuals toward each other within his organization.
To put a work team together, when the members of the team
have no respect and lack confidence in the capability of
other members of the work team, is almost certain to
produce an environment from which constructive work by the
group will be difficult to obtain. (Ref. 16:p. 25]

Managers can and should take an active role in building the

credibility of the various parties involved in a project.

For many people the credibility of other individuals or

organizations must be evidenced or proved before the
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provided information will be excepted. The proof required

will vary greatly from person to person, but cannot be

assumed. It is important for managers to take the time at

the beginning of a new initiative or project to establish

any unknown credentials for the purpose of breaking down the

credibility gap. (Ref. 16:p 26]

The typical manager will be confronted with information

from many sources and through many channels both from within

and from outside his organization. How he reacts to that

information and whether or not his organization can

successfully assimilate it depends on his perception of the

source's credibility and how well he influences his

organization's perception of the source credibility. (Ref.

l:p. III

D. REWARD

This element refers to the perceived and actual

recognition of innovative behavior in the social system of

which the individual is a member (Ref.17:p. 84 1. As

Lingwood and Morris [Ref. 35:p. 121] stated:

Obviously, rewards are the glue which holds organizations
together and provides the response to individual needs for
recognition of accomplishment . . . no researcher is going
to get very involved in application work if he does not
see a predefined and operating system of rewards for such
work.

Research [Ref. 36:p. 139) indicates that reward can be

broken down into two types. The obvious "extrinsic" rewards

such as salary or administrative authority and the more
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obscure "intrinsic" rewards like opportunity: to use skills,

to gain new knowledge, to deal with challenging problems and

to have freedom to follow up on one's own ideas. Another

study (Ref. 37:p. 114] has indicated intrinsic rather than

extrinsic reward is much more effective as a motivator for

most people. Extrinsic rewards, like money, may even have a

negative impact on certain desired behavior by working to

. . .buy off one's intrinsic motivation for an activity."

Rewards, particularly the intrinsic kind, are preceived

differently by different people, even when similar tasks in

the same organization are involved. One individual may

triive on constant attention, and another may view the same

attention as mistrust. Managers must gain a through

understanding of the reward system as it is perceived by the

individuals in their organization before they can fully

utilize the power of reward as a motivator. Rewards for

motivation should be treated like any other behavior a

manager desires to encourage, but with special caution.

There is a high degree of risk surrounding anything new. In

this high risk environment reward systems can easily

encourage the wrong behavior. If a person innovates and

fails (many more innovations fail than succeed) the reward

may very well be loss of status, position or even a job. In

this situation, which is not uncommon, the behavior that is

motivated is not to innovate, but to play it safe and

maintain the status quo. When there is innovation It is the
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manager's job to ensure that there is adequate evaluation

and proper reward. This action will ensure that an

innovation is sustained in operation if merited and provides

the necessary foundation for reward of technology transfer.

(Ref. 16:pp. 29-321

The concepts and obscurities of a reward system were

well summarized by Pelz and Andrews (Ref. 3 6 :p. 139] who

stated:

The implication is that the research director (or

manager) must give close attention to the whole system of
rewards - both intrinsic and extrinsic. He must hire with
the paradox that extrinsic rewards cannot be relied upon
to motivate achievement, but that when achievement occurs,
the extrinsic rewards should be consistent.

E. WILLINGNESS

This element relates to the individual's ability and

desire to accept innovation or change in the organization

where he works (Ref. l1:p. 111. Change in this context

means anything new or different: new procedure, different

policy, updated process, etcetera.

Resistance to change occurs because of a "normal human

instinct to protect one's way of life." (Ref.22:p. 82 1 It

represents a major barrier to technological change and

innovation, and is closely related to the reward element

discussed in the preceding section. A manager's primary

tool for dealing with resistance to change among personnel

is through the organization's reward system. A manager who

is skilled in the use of reward systems can apply that
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expertise to the encouragement of Innovation or other

desired behavior.

Even through an idea or innovation may have been

excepted "in principle" there is still a reluctance to

evaluate and incorporate it into daily operations. Berlin

[Ref. 38:p. 1121 noted that " resistance to change

sometimes takes the form of acknowledging the relevancy of

new ideas and methods but not excepting them in practice or

trying them out fully in new training and practice areas."

The resistance to implement innovations which are generally

excepted relates to the amount of risk involved. As

indicated in the last section, when risk is involved an

indivigual often will not try an innovation. The trial

would consume time and other valuable resources and then

could fail. If the indivigual is evaluated under a reward

system which penalizes him for wasted resources, only "sure

things" will be implemented, and an environment that fosters

resistance to change will be encouraged. As stated by Jolly

[Ref. 11:p. 12J:

Awareness then, even first hand knowledge of a new and/or
innovated idea, is not sufficient to assure its use.
There must be a willingness and interest or perhaps more
significantly an internal motivation to utilize a better
method, process, or concept.

415
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VI, CONCLUSION

Now that all the factors effecting the flow of

information have been examined it is clear that managing the

elements of technology transfer is no simple task. Specific

factors, pa icularly the informal factors, cannot be

isolated because they are so interrelated, each one

influencing the quality of all the others. The manager

cannot set the goal that his attention should be directed

toward all the elements. There simply isn't time to indulge

in this kind of effort. The importance of the factors is to

gain an overall understanding of the forces involved so that

the manager can work in the direction of establishing an

organizational environment in which innovation can occur.

Research indicates (Ref. 16:p. 331 that the movement of

technology is inhibited by deficiencies which exist in

several elements at the same time, and not in a single

element. Another study [Ref. 39:p. 811 has indicated that

no individual element is singularly more important than any

other, but that certain elements are more important than

others in particular situations. Each organization and each

situation has its own mix of the various element attention

needs, and you cannot affect one without influencing the

others. Generally if the mix has more innovation enhancers

than inhibitors the organization will tend to be a higher
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performer in terms of acceptance of change, profitability

and productivity. This may be true even if it displays

inhibitive characteristics in one or two of the elements.

As the inhibitive traits of the elements continue to rise a

threshold is reached where the organization will not accept

innovation.

It is left to the individual manager to assess his own

organization, determine where it lies on the innovative

continuum, and what actions he can take to start his

organization in the innovative direction.

43

.*%.% ~ NN,.. **** ** - .. -



LIST OF REFERENCES

1. Creighton, J. W, and Jolly, J. A., Technology transfer:

Research Utilization and User Stimulation, Naval
Postgraduate School, Monterey, CA., 1980.

2. "Technology Productivity and Economic Growth,"
Mosaic, Vol. 7, no. 5, pp. 2-7, Sept.-Oct. 1976.

3. Lindsteadt, G. F, "Department of Defense Technology
Transfer Caonservation: An Overview," The Journal
of Technology Transfer, Vol. 1, no. 1, Fall 1976.

4. Allison, D. K., "Technology Transfer in the Navy: The
Historical Background," The Journal of Technology
Transfer, Vol. 7, no. 1, Fall 1982.

5. Essoglou, Milan E., "Technology Transfer for Enhanced
Research Development Test and Evaluating Effectiveness,"
pp. 77-95 in J. W. Creighton and J. A. Jolly (eds.)
Technology Transfer: A Think Tank Approach to Managing
Innovation in the Public Sector, Naval Postgraduate
School, Monterey, CA., 1985.

6. A Callaborative Project of the Policy Institute,
Syracuse University, Research Corporation and the State
University of New York at Binghamton, under National
Science Foundation contract No.C832, Federal
Laboratories and Technology Transfer: Institutions,
Linkages, and Processes, by W. H. Lambrigh and others,
p. 347, March 1974.

7. Perrin, J. R. and C. A. Johnson, Active Technology
Transfer, American Institute of Aeronautics and
Astronautics (AIAA) Paper No.72-1105. NY: Technical
Information Service, given at AIAA/SAE 8th Joint
Propulsion Specialist Conference, Nov. 29 - Dec.!, 1972.

8. Denver Research Institute, University of Denver
The Environment and Its Action in Technology Transfer
1970 - 1980, by J. S. Gilmore (ed), September 1969.

9. Essoglou, Milon E., "Technology Transfer and User
Stimulation: An R&D Managers Perspective," pp. 2-8
in J.W. Creighton and J.A. Jolly (eds.), Technology
Transfer: Research Utilization and User Stimulation,
Naval Postgraduate School, Monterey California, 1980.

44 -

. .]



10. Creighton, J. W., Jolly, J. A. and Denning, S A.

Enhancement of Research and Development Output
Utilization Efficiencies: Linker ConceDt Methodology
in the Technoiggy Transfer Process, Monterey CA.
Naval Postgraduate School, NPS-55CF72061A, 1972.

11. Jolly, J. A., Creighton, J. W. and George, P. A.
Technology Transfer Process Model and Annotated Selected
Bibliography, Monterey, CA., Naval Postgraduate School,
NPS-54CF780901, 1978.

12. Creighton, J. W., Jolly, J. A., Bailey, C. L. and
Blanchette, R. A., Technology.Transfer: Concept with
Support.ing Abstracts, Monterey, CA., Naval Postgraduate
School, NPS-54-84-017, 1984.

13. Rohrer, T. S., Buckles, T. A., "Technology Transfer and
Utilization Studies: Examples of Navy Sponsored effort,"
pp. 23-46, in J. W. Creighton and J. A. Jolly (eds.),
Technology Transfer: Research Utilization and User
Stimulati , Naval Postgraduate School, Monterey
California, 1980.

14. Cole, R. and Gee, S. (eds.) Proceedings of the Coloquium
of Technology Transfer: 5-7 September 1973, Washington,
D.C. Published by the Publications Division of the Naval
Ordnance Laboratory, Silver Spring, MD.

15. Elster, R. S.,Evaluation of the NCFL Technical Report
System, Naval Postgraduate School, Monterey, CA. 1969.

16. Creighton, J. W., Jolly, J. A., The Manager's role in
Technolog_.T.ansfer, Naval Postgraduate School,
Monterey, CA. 1985

17. Jolly, J. A., Creighton, J. W., "The Technology Transfer
Process: Concepts, Framework and Methodology", The.
Journal of Technology Transfer, Vol.1, No.2, Spring
1977.

18. Bennett, D. R., Sweeney, J. L. and Thornton, K. L., A
Study of the Effectiveness of Symposia for Transferinsg[
Technical Information to ApplLed Federal Use, Master's
Thesis, Naval Postgraduate School, Monterey, CA., 1976.

19. Steidle, R. E. and Green, W. T., The _eveoen_t nof an
Automated Informati'on- r'stem to Provide a Source of.
Communication Document for Persons Interested In
Technolgoqy_Trarnfer_, Master's Thesis, Naval Postgraduate
School, Monterey, CA., 1977.

45

.............. .. . .I



20. Carter, C. E. and Korsmo, T. B., A.Study_of the
Presidential Internship in Science and Engineering,
Master's Thesis, Naval Postgraduate School, Monterey
CA., 1974.

21. Schon, Donald A., Technology and Chanqe. New York:
Delacarte Press, 1967.

22. Schon, Donald A., "Champions for Radical New Invention,"
Harvard Business Review, Vol. 41, No. 2, pp. 77-86
March-April 1963.

23. Wells, J. G. and Waterman, R. H. Jr., "Space Technology:
Pay-Off from Spin-Off," Harvard Business Review
pp. 106-118, July-August 1964,

24. Barth, R. T. The Relationship of Intergroup Organization
Climate with Communication and Joint Decision Making
Between Task-Interdependent R&D Groups, (Doctoral
Dissortation, Northwestern University), Ann Arbor,
Mich.: University Microfilms, 1970, No.41-10.087.

25. Kogan, L. S., "The Utilization of Social Work Research"
Social Casework, Vol. 44, pp. 569-574, 1963.

26. Hertz, D. B. "The Management of Innovation," Management
Review, Vol.54, No.4, pp. 49-52, April 1965.

27. Garner, W. R. "The Acquisition and Application of
Knowledge: A Symbolic Relation," American Phychologist,
pp. 569-574, October 1972.

28. Foster, R. N. "Organize for Technology Transfer"
Harvard Business Review, pp. 31-37, Nov.-Dec. 1971.

29. Wooster Ohio Agricultural Experiment Station Research
Bulletin, 882, Characteristics of Agricultural
Innovators and Other Adopter Catagories, by E. M.
Rodgers, 1961.

30. Loy, J. W., "Social Psychological Characteristics of
Innovators", American SociologJcal Review, pp. 73-82
February 1969.

31. Katz, E. "the Two-Step Flow of Communications: An up-
to-date Report on an Hypothesis", P 0ublic Qjnion
Quarterly, Vol. 31, pp. 61-78, 1957.

32. Institute of Communication Research Stanford University
Knoqwlee Linkers and the Flow of Education Information
by R. S. Farr, September 1969.

46 ,.



33. Gallup, George, "The Absorption Rate Ideas", Public
Qpinion Quarterly, pp. 232-242, Fall, 1955.

34. Aronson, E., Turner, J., and Carlsmith, J.,"Communicator
Creditability and Communication Discrepancy and
Determinants of Opinion Change", Journal of Abnormal and
SocialPsjthogoyk, Vol. 67, no. 1, pp. 31-36, 1963.

35. CRUSSK, University of Michigan, Ann Arbor, Michigan
Research Into use: A Study of the Forrest Service
Research Branch, by D. A. Lingwood and W.C. Morris
p. 290, March 1976.

36. Peltz, D.C., and Andrews, F.M., Scientists in
Orgainzation, New York: John Wiley and Sons, Inc., 1966.

37. Deci, E. L. "Effects of Externally Mediated Rewards on
Intrinsic Motivation", Jounal of Personality and Social
Psychology, Vol. 18, no. 1, pp. 105-115, 1971.

38. Berlin, I. N. "Resistance to Change in Mental Health
Professionals*, American Journal of Orthopsychiatry,
Vol. 39, no. 1, pp. 109-115, Jan. 1969.

39. Jolly, J. A. "A Study of the Technology Transfer
Capability of eleven Organizations", p. 81, in Jolly,
J. A. and Creighton J. W. (eds.), Technology Transfer in
Research and Develop.ment, Naval Postgraduate School,
Monterey, CA, 1975.

47
I

47

I .' o . .• '. .- 'o ."o ' . .•. ,. " , .• ,. .. " ,• .• ° ", , . . ..- , - .. . , ."



BIBILOGRAPHY

Aims, A. "Survey of Infomation Needs of Physicist and
Chemists", Journal of Documentation, Vol. 21, No. 2, June
1975.

Allen, T.J. "Communication Networks in R&D Laboratories",
R&D Management, Vol. 1, 1970.

Andrews, R. M., and Faris, G. F., "Supervisory Practices and
Innovation in Scientific teams", Personnel Psychology, Vol.
20, No. 4, 1967.

Argyris, C., Organization and Innovation, Homewood, Ill.:
Richard D. Iriwin, 1965.

Argyris, C.,and Schon, D., Theory in Practice: Increasing
Proffessional Effectiveness., San Francisco: Jossey-Boss,

:. 1974.

Aronson, E., and Golden, B. W., "The Effect of relevant and
irrelevan aspects of communicator credibility on opinion
change", Journal of Personality, Vol. 30, 1962.

Atkinson, J. W., An Introduction to Motivation, D.
VanNostrand Company, Inc., Priceton, N.J., 1965.

Ayres, R. U., "Government Policy and the Prospects for
Tecnology-Based Industry", Professional Engineer, December
1977.

Baker, N., Siegman, J., and Rubenstein, A., "The effect of
Perceived Needs and Means on the Generation of Ideas for
Industrial Research and Development Project', IEEE
Transaction on Engineering Management., Vol. 14, No. 4, Dec.
1967.

Bar-Hillel, Y., "Is Information Retrieval Approaching a
Crisis", American Documentation, Vol. 14, 1967.

Barnett, H. G., Innovation: The Basis of Cultural Chancie.
New York: McGraw-Hill Book Company, 1953.

Bass, B. M., Leadersh-i. Pschlb!g-aAndOrganizational
Behavior, New York: Harper, 1960.

48

* . .'' '' " " ""' ' " ' ' '- .



Bauer, R. A., "The Obstinate Audience: The Influence
Process From the Point of View of Social Communication",
American Psychologist, Vol. 19, No. 5, 1964.

Bauman, Z., "Social Structure and Innovational Personality',

Polish Sociaological Bulletin, Vol. 1, No. 11, 1965.

Becker, S. W., and Whisler, T. L., "The Innovative
Organization: A Selective View of Current Theory and
Research", Journal of Business , Vol. 40, 1967.

Benge, E. J., How to Manage for Tomorrow, Homewood, Ill.:
Dow Jones-Irwin, Inc., 1975.

Benne, K. D., and Birnbaum, M., "Change Does Not Have to be
Haphazard", School Rewiew, Vol. 68, 1960.

Benne, K. D., Chin, R., and Bennis, W. G., "Science and
Practice", in W.G. Bennis et al (eds.), The Planning of
Change (2nd ed). New York: Holt, Rinehart & Winston, 1969.

Bennis, W., Benne, G. M., Kenneth, D., and Chin, R., (eds.),
The Planning of Change, New York: Holt, Rinehart & Winston,
1962.

Barrelson, B., and Steiner, G. A., Human Behavior An
Inventory of Scientific Findings, New York: Harcourt, Brace,
and World, Inc., 1964.

Berlo, R. K., Lamert, J. B., and Mertz, R. J., "Dimensions
of Evaluating the Acceptability of Message Source", Public
Opinion Quarterl, Vol. 33, 1979.

Berlyne, C. E., and Madsen, K. B., Pleasure, Reward,
Preferance, Academic Press, 1973.

Bettinghaus, E. P., Persuasive Communication, New York:
Holt, Rinehart & Winston, 1968.

Bhola, H. S., "A Theory of Innovation Diffusion on Its
Application to Indian Eduacation and Community Development",
(Doctoral Dissertation: Ohio State University), Ann Arbor,
Michigan: University Microfilms, 1970, No.66-6230.

Blackwell, Roger D., "Word-of-Mouth Communication by the
Innovator", Journal of Marketing, Vol. XXXIII, July 1969.

Blake, R. R. and Mouton, J. S., The Manaerial Grid,
Houston: Gulf Publishing Co., 1964.

49



Bobbe, R. A. and Schaffer, R. H.," Mastering Change:
Breakthrough Projects and Beyond", American Management
Association Bulletin, 1968.

Bottle, R. T., "A User's Assessment of Current Awareness
Services", Journal of Documentation, Vol. 21, No. 3, 1965.

Bright, J. R., Research Development and Technological
Innovation. Homewood, Ill.: Richard D. Irwin, Inc., 1964.

Brooks, H., " Applied Science and Tecnological Progress",
Science, Vol. 156, June 30, 1967.

Brooks, Harvey, "What's Happening to the U.S. Lead in
Technology?", Harvard Business Review, May-June 1972.

Brown, J. S., The Motivation of Behavior, McGraw-Hill Book
Company, Inc., New York, 1961.

Burke, W. W., "Leadership Behavior as a Function of the
Leader, The Follower, and the Situation', Journal of
Personality, Vol. 33, No. 1, 1975.

Buzzell, Robert D., Cox, Donald F. and Brown, Rex V.
Marketing Research and Information Systems. New York:
McGraw-Hill Book Company, 1969.

Campbell, R. R., "A Suggested Paradigm of the Individual
Adoption Process", Rural Sociology, Vol. 31,No. 4, 1966.

Carr-Harris, G. G. M., "The Information Scientist:
Industry's Link With Science and Technology", Industrial
Canada, March 1964.

Clark, David L., and Guba, Egon G., "A Re-examination of a
Test of the 'Research and Development Model' of Change",
Educational Administration Quarterly, Vol. 8, Autumn 1972.

Clark, M. F., "Creating a New Role: The Research
Utilization Specialist", Rehabilitation Record, Vol. 10,
November-December, 1969.

Coe, R. M. and Bernhill, E. A., "Social Dimensions of
Failure in Innovation", Human Organization, Vol. 26, 1967.

Cole, S. and Cole, J. R., "Scientific Output and
Recognition: A Study in the Operation fo the Reward System
in Science", American Sociological Review, Vol. 33, 1967.

50



Cole, J. R. and Cole, S., Social Stratification Science,

Chicago: University of Chicago Press, 1973.

* Cole, S. and Cole, J. R., "Visibility and the Structural
Basis of Awareness of Scientific Research", American
Sociological Review, Vol. 33, 1968.

Coleman, J., Katz, E., and Mensel, H., "The Diffusion of an
Innovation Among Physicaians", Sociometry, Vol. 20,
December 1957.

Cook, L. G., "How to Make R&D More Productive", Harvard
Business Review, July-August 1966.

Corrozi, J. F. and Rosnow, R. L., "Consonant and Dissonant
Communications as Positive and Negative Reinforcements in
Opinion Change", Journal of Personality and Social
Psychology, Vol. 8, No. 1, 1968.
Corwin, R. G., "Strategies for Organizational Innovation:

An Empirical Comparison", American Sociological Review, Vol.
37, 1972.

Cox, L. A., "Industrial Innovation: The Role of People and
Cost Factors", Research Mangement, Vol. XIX, No. 2, March
1976.

Crawford, Susan, "Informal Communication Among Scientist in
Sleep Research", Journal of American Society for Information
Science, Vol. 22, 1971.

Cyert, R. and March, J., A Behavioral Theory of the Firm,
Englewood Cliffs, N.J.: Prentice Hall, 1963.

Czepiel, J. A. "Word-of-Mouth Processes in the Diffusion of
a Major Technological Innovation", Journal of Marketinq
Research, Vol. 11, May 1974.

Defleur M. K., "The Emergence and Functioning of Opinion
Leadership: Some Conditions of Informal Influence
Transmission." in N. F. Washburne (eds.), DecisionL Values
and Groups, New York: Macmillan, 1962.

Doctors, Samuel I., The Role of Federal Agcies in

TechnoloqyTransfer, Cambridge: M.I.T. Press, 1969.

Dowe, R. M., "Collection and Dissemination of Scientific
Information', Military Review, Vol. 44, November 1964.

Drucker, Peter F., Management: Tasks,_RespqnsAbili__es,
Practices, Harper and Row, Publishers, Inc., 1974.

51 "

Ltr
I,'



Drucker, Peter F., Technology, Management and Society,
Harper and Row, Publishers, New York, 1970.

Dumas, N. S. and Muthard, J. E., "The Consumer in the
Scientific and Technical Information Market: Managing the
Flow in Literature in a Professional Journal",
Rehabilitation Couseling Bulletin, Vol. 14, 1970.

Dutton, J. M. and Walton, R. E., "Interdepartmental Conflict
and Cooperation: Two Contrasting Studies", Human
Qrganization, Vol. 25, No. 3, 1966.

Eames, R. D. and Starr, J., "Technical Publications and the
User", Human Factors, Vol. 3, No. 4, 1965.

Edwards, M. 0., "Creativity Solves Management Problems",
Journal of Systems Management, Vol. 26, No. 6, Issue No.
170, June 1975.

Elms, A. C., Role Playing, Reward, and Attitude Change,
VanNostrand Reinhold Company, 1969.

Emery, F. E., "The Next Thirty Years: Concepts, Methods and
Anticipations", Human Relations, Vol. 20.

Engel, J. F., Blackwell, R. D., Kegerreis, R. J., "How
Information is Used to Adopt an Innovation", Journal of
Advertising Research, Vol. 9, No. 4, 1969.

Engstrom, G. A., "Where We Stand on Research Utilization",
Rehabilitation Record, November-December, 1969.

Evans, T. P., "Triggering Technology Transfer", Management
Review, February 1976.

Evan, W. M. and Black, G., "Innovation in Business
Organizations: Some Factors Associated with Success or
Failure of Staff Proposals", Journal of Business, Vol. 40,
1967.

Fairweather, G. W., "Innovation: A Necessary But
Insufficient Condition for Change", Innovations, Vol. I
1973.

Festinger, L., "Behavioral Support for Opinion Change",
Public Opinion Quarterly, Vol. 28, No. 3, 1964.

Festinger, Leon and Stanley Schachter, Social Pressures in
Informal Groups. New York: Harper and Brothers, 1950.

52

"- .



Fliegel, F. C. and Kivlin, J. E., "Attributes of Innovations
as Factors in Diffusion", American Journal of Sociology,
Vol. 72, No. 3, 1966.

Foster, R. N., Organize for Technology Transfer", Harvard
Business Review, November-December, 1971.

Fullan, Michael, "Overview of the Innovative Process and the
User", Interchan_e_, Vol. 3, 1972.

Gabor, D., Innovation: Scientific_ Techno logjal ±and
Social. New York: Oxford University Press, 1970.

Gardner, J. W., Self-renewal: The Individual and Innovative
Society. New York: Harper and Row, 1964.

Gartner, J. and Maiman, C. S., "Overcoming the Barriers to
Technology Transfer", Research Management, Vol. XIX, No. 2,
March 1976.

Garvey, W. D. and Griffith, B.C., "Scientific Communication:
Its role in conduct of Research and Creation of knowledge",
American Psychologist, Vol. 26, 1971.

Gee, S., "The Role of Technology Transfer in Innovation",
Research Management_, Vol. XVII, No.6, November 1974.

Gerstberger, P. and Allen, "Criteria Used by Research and
Development Engineers in the Selection of the Information
Source", Journal of .A lied Psychology, Vol. 52, August
1968.

Gibb, J. R., "Climate for Trust Formation", In L. P.
Bradford, J. R. Gibb, and K. D. Benne (eds.), T-Group Theor_
and Laboratory Method: Innovation in Reeducation. New
York: Wiley, 1964.

Gill, P. P. and Bennis, W. G., "Science and Management: Two
Cultures?", Journal of Applied Behavioral Science, Vol. 4,
1968.

Gold, B., "Alternate Strategies for Advancing a Company's
Technology", Research Manaie ment, Vol. XVIII, No. 4, July
1975.

Greiner, L. E., "Antecedents of Planned Organization

Change", Journal of AD_ed Behavioral Science, Vol. 3,
1967.

Hagerstrand, T., "A Monte Carlo Approach to Diffusion",
European Journal of Sociology, Vol. 6, 1965.

53

I.. .



Halpert,H. P., "Communications as a Basic Tool in Promoting
Utilization of Research Findings", Community Mental Health
Journal, Vol. 2, No. 3, 1966.

Herbert, E., "Information Transfer ", International Science
and Technology, Vol. 51, March 1966.

Holt, K., "Information and Needs Analysis in Idea
Generation", Research Management, Vol. XVIII, No. 3, May
1975.

Hovland, C. I. and Weis, W., "The influence of Source
Creditability on Communication Effectiveness", Public
Opinion Quarterly, Vol. 8, Winter 1972.

Jewkes, J. D., Sawers and R. Stillerman, The Soureces of
Invention. (2nd ed.), London: Macmillan, 1969.

Jolly, J. A. and W. J. Creighton, Technology Transfer and
Utilization Methondology: Further Analysis of the Linker
Concept, Monterey, CA: Naval Postgraduate School, (NPS-
55J07461), 1974.

Jones, J. M., Information and Its Users. New York: Wylie
Press, 1972.

Knox, W. T., "Systems for Technological Information
Transfer" Science, Vol. 81, No. 4098, August 3, 1973.

Levitt, T., "Innovation Imitation", Harvard Business Review,
Vol. 44, September-October 1966.

Likert, R., The Human Organ ization: Its management and
Values, New York: McGraw-Hill, 1967.

Lundburg, C. C., "Middlement in Science Utilization: Some
Notes Toward Clarifying Conversion Roles", American
Behavioral Scientist, Vol. 9, February 1966.

Maier, N. R. and L. R. Hoffman, "Financial Incentives and
Group Decision in Motivating Change", The Journal of Social
Psychology, Vol. 64, 1974.

Mansfield, E. M., Industrial Research and Technological
Innovation: An Econometric Analysi__s, New York: W. W.
Norton, 1968.

Marguis, D. G. and T. J. Allen, "Communication Patterns in
Applied Technology", American Psycholog_L:t, Vol. 21, 1966.

54



C

Morgan, J. A., OrQanizing for Innovation: A System Approach
to Technical Management, New York: McGraw-Hill, 1971. %

Nedd, Albert, "The Simultaneous Effect of Several Variables
on Attitudes Toward Change", Administrative Science
QuarterlZ , Vol. 16, September 1971.

Nyenhuis, K. and Welborn, J.," Analysis of the Perceived
Reward to the Receiver and Its Inpact on the Predictive
Model of Technology Transfer", Masters Thesis, Naval
Postgraduate School, Monterey, CA., June, 1976.

Overly, P. H. and Pince, B. W., "Maximizing Deliberate Use
of Scientific and Technical Information", Research and
Development, Vol. 9, September 1966.

Passerman, S., Scientific and Technological Communication,
New York: Pergamon Press, 1969.

Peltz, D. C., "Creative Tensions in the Research and
Development Climate", Science, Vol. 157, 1967.

Pincus, John., "Incentives for Innovation in the Public
Schools," Review of Educational Research, Vol. 44, Winter
1974.

r
Price, J. L., "Use of New Knowledge in Orgaizations", Human
Qrganization, Vol. 23, No. 3, 1964.

Quinn, James Brian, "Technology Transfer by Multinational
Companies", Harvard Business Review, November-December 1969.

Reynolds, Fred D. and William E. Darden, "Mutually Adaptive
Effects of Interpersonal Communication", Journal of
Marketin_ Research, Vol. VIII, November 1971.

Robertson, Thomas S., Innovative Behavior and Communication,
New York: Holt, Rinehart and Winston, 1971.

Rodgers, C. R. and F. Roethlisberger, "Barriers and Gateways
to Communication", Harvard Business Review, Vol. 30, 1952.

Ryan, Bryce and Neal C. Gross, "The Diffusion of Hybrid Seed
Corn in Two Iowa Communities', Rural Sociology , Vol. 8,
March 1943.

Sarason, S. B., "Towards a Psychology of Change and
Innovation", AmericanPsychologist, Vol. 22, No. 3, 1967.

55

55°



Scheflen, A. E., "Human Communication: Behavioral Programs
and Their Integration in Interaction", Behavioral Science,
Vol. 13, No. 1, 1968.

Sherwin, C. and R. S. Isenson,"Project Hindsight", Science,
Vol. 156, 1967.

Summers, J. 0., "Media Exposure Patterns of Consumer
Innovators,' Journal of Marketing, Vol. XXXVI, January
1972.

Thompson, J. F., "The Link Man", Personnel Management, Vol.
48, No. 375, 1966.

Watson, C. E., "Developing Creative People", Research
Management, Vol. XVII, No. 3, May 1975.

Wilensky, H. L., organizational Intelligence: Knowledge and
Policy in Government and Industry, New York: Basic Books,
1967.

Zaltman, G., P. Kotler, and I, Kaufman, Creating Social
Chan q, New York: Holt, Rinehart & Winston, 1972.

56

dw

..

'I'



w -X 1x~ i r:~. Fit~~ w- -K

INITIAL DISTRIBUTION LIST

No. Copies

1. Defense Technical Information Center 2
Cameron Station
Alexandria, Virginia 22304-6145

2. Library, Code 0142 2
Naval Postgraduate School
Monterey, California 93943

3. Professor J. W. Creighton, Code 54Cf 10
Department of Administrative Sciences
Naval Postgraduate School
Monterey, Califorina 93943

4. Asst. Professor D. C. Boger, Code 54Bk
Department of Administrative Sciences
Naval Postgraduate School
Monterey, California 93943

5. Assoc. Professor R. A. McGonigal, Code 54Mb 1
Department of Administrative Sciences
Naval Postgraduate School
Monterey, California 93943

" 6. Dr. J. A. Jolly
School of Business and Public Administration
California State University
Sacramento, California 95819

7. Mr. Milon Essoglou, Code 031A 3
Naval Facilities Engineering Command
200 Stovall Street
Alexandria, Virginia 22332

8. LCDR Bert McCorkendale, SC, USN
Box 156, Rt. 3
Walnut Grove, Missouri 65770

57



.?- ~ .~ - -. - - - - -- - - -. - - - '

~1

I

.4

.4

.4

'4

.4

.4

.4

.4

. '7;


