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ABSTRACT

The need for utilization of water resources research to meet the com-
plex pressures placed on this‘resource continues to grow. Communication
of research information between research workers and those responsible
for water resources development and its subsequent use is increasingly
important.

In North Carolina the Water Resources Research Institute is a major
center for water resources research. Primary emphasis of the Institute
has been directed to research with increasing recognition of the need to
examine the communication and use of research findings.,

A theoretical base for this study was developed from a review of the
communication and adoption processes as viewed from three major perspec-
tives: (1) the research development and diffusion perspective, (2) the
social interaction perspective, and (3) the problem-solving perspective.
From these perspectives a synthesis of their important features are
incorporated into a state model for communication of water resources
research.

Data collected from questionnaires to 154 university researchers and
146 research users in North Carolina were used to examine the following
communication problem areas: (1) Institute communication with research-
user groups, (2) perception of the Institute by research-user groups,

(3) perception of research-user group roles, (4) research-user group
interaction, (5) research dissemination and utilization, and (6) public
understanding and educational needs,

Recommendations are made for the implementation of a communication

model for water resources research.
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SUMMARY AND CONCLUSIONS

The effectiveness of water resources programs is largely dependent
upon the use of efficient means of communicating and implementing new
water resources technology. A major focus of this study was to measure
similarities and differences in perception of research and the communica-
tion of findings between university researchers and users. A conceptual
framework presented the interrelationship and influence of communication
and adoption processes, social systemé, and linkage upon dissemination
and utilization of research.

Three models were used to describe different perspectives of how
concepts in each framework are applied and implemented. These models
were identified as (1) the research, development, and diffusion per-
spective, (2) the social interaction perspective, and (3) the problem-
solving perspective. They provide three distinct points of view toward
dissemination and utilization. Together, they provide a comprehensive
picture of ways in which research findings are communicated and used.
Transfer of research is not considered as a filtering-down process but,
rather, a complex procedure involving a matrix of interrelated factors
which influence the movement and ultimate use of research.

Drawing upon the perspective and conceptual framework, a communica-
tion model for water resources research was developed and used to
examine communication factors which relate to the transfer of water
resources research in North Carolina., Areas were identified for study
which were considered to be critical in the present communication
system, This framework also revealed possible gaps and needed modifi-

cation In existing or potential communication programs.
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Based upon the response of 154 researchers from senior celleges and %
universities in North Carolima and 146 research users in state agencies,
industry, and consulting engineering firms, the study examined the key
factors which influence the communication and use of research, While
the study'focused on communication relating to researchers and'users,
attention was also devoted to respondents' perception of the Water
Resources Research Institute, factors relating to interdisciplinary
work, perception of the type of research which universities should
conduct, and their satisfaction with the public education program in
water resources.,  The results of the study provide a base for recom-
mendations and development of a program which would supplement and
enhance the processes of communication and use of water resources
information, -

The priﬁéipal conclusions are:

l; There is an unexpected degree of similarity in perception of
research and communication of research findings by university researchers
-and users.

2. Despite a relatively high level of contacts between the
Institute and reésearchers and users, communication with the Institute
is still considered to be less than adequate.

3, .The Institute is viewed as a major scurce of water resources
information by over half of the users.

4, The majority of Imstitute reports are: considered to be of
excellent quality, a useful and practical source of information, and
applicable to current needs. Research users were more positive in this

opinion than university researchers.




5, The Institute should concern itself with the dissemination and
utilization of research findings as well as research.

6. There is considerable uncertainty as to whether a proper -balance
in water resources research has been attained and whether the Institute
program is at the level it should be.

7. The Institute is expected to provide guidance to the state's
water resources research programs. While the overall support for this
statement was strongly positive, it received somewhat more support from
researchers than users,

8, The Institute research program is relevant to North Carolina's
water problems,

9., Present procedures for the review and selection of research pro-
posals are considered to be satisfactory.

10, While there is a definite gradation of opinion as to what is
appropriate for university research, there is a very broad area of applied
research and investigation for university and agency collaborative effort.

11. Problem-oriented research is a proper function of the university.

12, Research relevant to contemporary problems is not less satisfy-
ing to university researchers than basic research.

13. The present academic incentive system does not encourage inter-
disciplinary research and education,

14. Research users, in contrast to university researchers; believe
that private industry should handle most of its own problem-oriented
research.

15, State agencies need research assistance from the university.

16, Communication between university tesearchers, state agencies, and
other users is not satisfactory at the present time. Users, however,

° 9 . : : o e . . 4
expressed more satisfaction with communication than did university researchers.
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17, There is a great amount of uncertainty on the part of both univer-
sity researchers and users concerning attitudes governing interaction.

18, 1In the face of implied uncertainty as to who should take the
initiative to encourage further interaction between university researchers
and users, it is clearly within the mandate of the Institute to do so.

19, Research users, in contrast to university researchers, do not
believe that the present flow of information between the two groups 1is
adequate to identify additional research needs.

20, There is need to improve the flow of research findings to users.

21, TImpersonal sources of research findings, such as reports and
technical journals, are far less effective for users than for university
researchers. - S ‘ ‘ ‘ -

22. Special meetings of researchers and users for the review and dis-
cussion of research findings are far more effective than the usual
reports, journal articles, and technical conferences for the dissemination
of research findings to users.

23. Existing technical publications, published reports, and mass media
are not considered sufficient to transfer research findings into practice.

24, Present media for information dissemination probably have their
greatest strength in creating awareness of research findings rather than
adoption.

25, 'The public in North Carelina does not have a good understanding of
water~related problems.

26, While research users are evenly divided on this question, univer-
sity researchers do not believe that state and local leaders are suffi-

ciently concerned with proper management of water resources.
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27, Greater public participation is a highly desired feature for

setting public policy in resource management.
28, There is need for a university-sponsored public education program

relating to water resources.
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RECOMMENDATTIONS

Based on this study, the following recommendations are presented:

A,

B,

c.

The Water Rescurces Research Institute should adopt the comﬁuni-
cation model for water resources research as its basic framework
for programming.
The Institute should move vigorously to strengthen the linkagg
role between the researchers and users. This role will help
bridge the gap between research and its application.
In assuming a major role in communication and utilization of
research findings, the Institute will need to develop an expanded
dissemination and utilization program, paralleling its research
efforts, To develop and goordinate this, it is xecommended that
the Institute have an associate director with extension respon-
sibilities, This associate director with the aid of both the
advisory and technical committees should develop a comprehensive
program directed toward communication and research use.
To provide the technical support and competence required in an
expanded program, joint staffing arrangements should be con-
sidered in £he areas of agricultural water use, municipal and
industrial water supply, water pollutien contrel, water resource
planning, and water conservation.

The joint staffing would have several functioms. First, it

would bring together a broad range of knowledge representing

many different disciplines, thereby creating an environment

conducive to interdisciplinary problem solving. Second, it
would provide a direct tie with academic units in the university

where the long-term strength of the Institute lies. Third, it
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E.

F,

G

H.

would enable a high degree of coordination and collaboration on

numerous research efforts of common interest.

‘To insure that proper consideration is given to research use,

each Institute project proposal should include a plan for the
needed dissemination and utilization effort. Necessary funds for
this should be specified in the research proposal. Implementa-
tion of this phase of the project can be accomplished by the
researchers themselves or by a specialist who might perform

this function for several projects,

The Institute should utilize additional resources to expand the

number of conferences and workshops with specialized audiences

to promote the direct interaction between researchers and users

and to: (1) encourage the transfer of new technology, (2) gain
empathy with user problems in research utilization, and (3)
identify additional research needs.
The Institute should continue the publication of the following:
1. The monthly newsletter
2, Project completion reports
3, Annual report and annual research program brochure
4, The annual report of Water Resources Research Interest
in the Colleges -and Universities of North Carclina
5, The annual Inventory of Active Water Reseources Research
Projects in North Carolina
6. Biennial revisions of its report on Water Resource
Problems and Research Needs
Institute researchers should develop comprehensive lists of the
potential users for specific research projects and design
specialized reports and other media for dissemination to these
audiences,
The Institute should explore the feaslbility of greater involve-

ment of the Advisory Committee with additional users to further

delineate research needs and priorities,
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K.

L

xxi

The Institute should utilize actual demonstrations and other
innovative techniques that would involve joint efforts of both
researchers and users to put research into practice. Demonstra-
tion techniques would be productive in four major ways to:

(1) speed the process of dissemination and utilization of
research, (2) provide large returns for resources used,

(3) serve as a valuable source for identifying needed research,
and (4) provide the setting for close involvement and mutual
support by researchers and users.

The complexity of many water resource problems requires inter=-
disciplinary research efforts. Such efforts necessitate more,
rather than less, expertise, It is recommended that the univer-
sity examine its policies and awards systems for features which
would support and encourage researchers to accept responsibili=-
ties for interdisciplinary efforts.

With additional resources the Institute should explore the

following methods to create research awareness:

Personal contact Audio=-visual aids

Newsletter Library use

Published reports Demonstrations

Personalized brochures Research review sessions

Conferences, workshops Articles in newspapers, journals,
and &eminars and trade publications

Multiple approaches are needed to create the important first
step of awareness, Innovative approaches and creativity in
disseminating water resources research should be encouraged.
To expand its dissemination efficiency, a close liaison should
be maintained with a number of associations and organizations

who can communicate new information.
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NG

P,

Q.

It is recommended that mailing lists be maintained and utilized

for selected mailings to at least the following groups with

/

water-related interests:

Consultants Private and public conserva-

State and federal agencies tion groups in the state

Industries City and county managers

University researchers Executive directors of county

Extension specialists and and regional planning
County extension chairmen Public works directors

District soll & water con=-
servation personnel

The Institute should maintain a modest film library of current
water resource films for use by university and user personnel.
In addition, a readily available listing of other films, their
quality and content should be provided by the Institute.

The Institute Should help identify, plan and initiate in-service
training sessions and short courses for a variety of water
resources-related personnel., University extension should
actively participate and support such programs. Resources
from a number of relevant university departments will need to
be coordinated for these training sessions and short courses,
The Institute should encourage and support a university public

education program on water resource planning and management.

=3



Chapter 1
INTRODUCTION
Probleﬁ

The purpose of this study is to examine those factors which influence
the determination of water resources research needs and influence the move-
ment and utilization of research findings.

The accelerated pace of environmental detérioration accompanied by
rapid changes in téchnology makes it difficult for state agencies and
other practitioners to keep abreast of the latest research developments.
There is a distinct realization that a high priority has been given to
development of water resources research without the corresponding concern
for its utilization., Water resources problems facing the nation are of
such a magnitude that research must be accompanied by improved programs
for dissemination and application of the new knowledge. The Water
Resources Research Institute of the Consolidated University of North
Carolina, a center for water resourdes research, is the focal point in

this study,

Background

The concern for improvement of the enﬁironment and the quality and
quantity of‘life has created great public pressure to halt the deteriora-
tioﬁ of the ﬁaéionasywater resources. This concern for a number of years
has resulted in a major expansion of research efforts on water-related
problems. The Institute, established in 1965 as a unit of the Consoli-
dated University, works closely with public agencies and the private
sector 1n the formulation of a research program. Research efforts are
geared to respond to state water resources problems.

The Water Resources Research Act of 1964 states that:



"It shall be the duty of each...institute to plan and conduct
and/or arrange for a component or components of the college

or university with which it is affiliated to conduct component
research, investigation, and experiments of either basic or
practical nature, or both, in relation to water resources and

to provide for the training of scientists through such research,
investigations, and experiments,..grants shall be made on the
basis of merits of the project, the need for the knowledge which
it is expected to produce when completed and the opportunity it
provides for the training of water resources scientists., The
institute...shall make generally available information and
reports on the projects completed, in progress, or planned
under the provisions of this Act..."

The Water Resources Act was intended to bring about an increase in
the research activities throughout the nation, and the results were to
be widely disseminated among potential users for application to specific
water resource problems, Banks and Wolfe (p. IV) reported:

"There is no question but that the $35,000,000 of federal funds
which have been expended or committed since the passage of the
Water Resources Research Act have resulted in a dramatic
increase in the amount of water resources research underway
throughout the United States, and that the results, if fully
used, would make significant contributions to effective plan-
ning, ‘design, construction, and operation of water projects,
and to the efficient control, management and utilization of the
nation's water resources."

The volume of water resources research is large and growing. The

WRSIC Selected Water Resource Abstracts, for example, contain between
eight and ten\thousand abstracts each year. '"Unfortunately, there often
is a commuﬁication gap between the research workers and those responsible
for water resources development" (Office of Science and Technology, 1969).
The need for utilization of research findings to meet the wéter resource
demandé of the state is mounting.

In North Carolina there is a multiplicity of state agencies and
researchers with an interest. in water resources. In its 1970 report
to the legislature, the‘Office of Water and Air Resources, North Carclina

Department of Natural and Economic Resources (formerly the North Carolina
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Department of Water and Air Resources), lists some twenty-eight agencies
and departments with water resources responsibilities.l

F. E. McJunkin in "Water Resources in North Carolina: An Inventory
of Information and Data,'" 1968, lists twenty-six state, six private and
twenty-eight federal agencies with water and related land resource
activities., The WRRI 1971-72 report; ”Inventofy of Water Resources
Research Interests in the Colleges and Universities of North Carolina,"
lists nine colleges and universities and twenty public and private
agencies with interests in water resources research. With this diversity,
questions arise as to the need for centralized responsibility for the
dissemination of research findings and the desirable level of communi-
cation between university researchers and user groups.

The Water Resources Research Institute has some direct linkage with
university researchers, public agencies, and private groups. Major
questions addressed in this study are: What is the extent and
effectiveness of présent contacts? What-is the current flow of infor-
mation from the Institute to potential users? Do both state agencies
and university researchers perceive a need for a complete program for
dissemination and utilization of new information? What role should
the WRRI have in this regard? What are the major communication barriers
to effective interrelationships between the information-generating and

application systems in water resocurces?

1Contained in Water and Air Resource Program brochure submitted to
the Advisory Budget Commission in July 1970,
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Objectives : ¢
‘Based on the stated questions, the following major objectives are
included in the study: ~
1. to review the present role of the WRRI in research
utilizationg
2, to review the concepts, models, and research relating
‘to this field;
3. to determine the current patterns and effectiveness of
the methods now being used to communicate information
to potential users in North Carolinag
4, to determine specific communication barriers between
university researchers and state agencies;
5, to determine differences in perception of the need for
a complete dissemination and utilization program between
the universities and state agencies;
6. to analyze the degree of interaction between university *
researchers, WRRI, and users;
7. to ascertain research and user group perception of the
Institute's research and information program; *
8, to determine hew researchers and users percelve spec1fic
aspects of university research; and -
9. to present operatiocnal recommendations for a research

utilization system.




Chapter 2
CONCEPTUAL FRAMEWORK

The rapidly changing and increasingly complex nature of enviromn-
mental needs in recent years has presented individuals in water resources
with many problems. These problems have given rise to greater research
without corresponding methods for transfer and use of these results,
Central, then, is the need for administrators, specialists, and change
agents in water resources to understand how research is disseminated
and utilized.

A point of departure for the development of the conceptual frame-
work is work drawn from the fields of sociology and psychology which
relate to communication and adoption processes. Both processes use
concepts which affect the dissemination and utilization of research
information. To conceptualize the means through which research is
transferred and utilized, the following processes and concepts are

presented.

Communication Process

Research findings must be communicated from one person to another.
Loomis. (1960, p. 30) describes communication in organization as a
"process by which information, decisions and directives are trans-
mitted among actors and the way in which knowledge, opinions and atti-
tudes are formed or modified by interaction,'” Fisher (1950, p. 103)
pointed out that many people underestimate the importance of communi-
~cation, dts comp;exity, and its power. Communication is at the heart
of all operations, and it encompasses all activities by which we

influence others. Havelock (1960, pp. 11-29) stresses that 'technological



advances in communication ié one of the major forces in accelerating
the rate of change in all aspects of living."

Communication makes interaction possible by providing some
exchange of information and meanings. Because it is necessary and so
essential to transferring knowledge and information, communication is
a primary consideration in this study, If communication is to be
effective, Bross (1953, pp. 147-148) indicates that information being
communicated must be.relevant, free from bias, repeatable and quanti-
fiable, Berlo (1960, p. 12) emphasizes that 'we communicate to
influence--to affect with intent.”

“All models of the communication process include the five basic
features-~the sender, message, channel, treatment and receiver.
Carpenter (1970, Figure 1) includes a number of related concepts in
his communication model whi¢h are important in research dissemination
and utilization,

The dissemination of information will occur through both the
formal and informal channels of communication as new ideas are gained
from»the researcher and transferred ultimately to the users. This is
a vital.procesé aﬁd one requiring skills especially by the administra=-
tor and the change agents in the role of dissemination of the new
ideas., Hicks (1967, pp. 305-306) says that people in any group com=-
municate with a set of skills, The individual sending messages has
attitudes that affect him in the way he communicates. An attitude
exists when a person has some definite feeling toward himself, the
other person or the subject matter being communicated. These atti-
tudes are either positive or negative and seldom neutral. The change

agent has knowledge of the communication process, the subject matter




Comm. Skills Content Natural Structure Comm. Skills
writing subject seeing organization reading
speaking topics hearing form listening
reasoning ‘ touching sequence reasoning

Elements smelling

Knowledge ideas tasting Code Knowledge
subject units oral subject
purpose Artificial written purpose
comm. process person-to-person visual code
receiver group audience sender v

mass audience

Attitudes-Values Attitudes -Values
self concept self concept
subject ' subject
receiver sender
system system

Culture Culture
within within
across across

b Experience 1

b Habits -]

— Noise -
- FEEDBACK -

Figure 1, Carpenter's Model of the Elements of Communication (Used by permission
of Dr, Carpenter)

© William L. Carpenter 1970
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and knowledge of people. People communicate according to the influence

of their environment and their sociocultural systems. Hicks further

describes the pexson who is initiating the communication as one who
"lives roles, occupies certain positions, commands certain

status and prestige, performs certain functions and operates

within certain relationships to his fellowmen."

Communication is not a one-way process. Information flowing from
researchers to users is only part of a utilization cyclea‘ To complete
the cycle;, feedback is needed. Communication of messages results in
different responses by the receiver, and the knowledge of these responses
is a form of feedback. Berlo (1960, p. 103) states it similarly when
he says, "If a communication source decodes the message that he
encodes, if the message is‘put back into the system, we have feedback."
Berlo (1960, p. 115) further indicates that feedback in the communica-
tion process is important since it provides the source with information
concerning success in accomplishing his objective and is useful in
analyzing effectiveness.,

Griffith (1964, p. 173) expresses the fact that feedback is the
input from the environment to the system to adjust and improve

performance.

Diffusion and Adoption Processes

A key issue in this study is the spread of new research informa-
tion or practices to and among potential users. Both the diffusion
and adoption processes have major implications in conceptualizing how
research becomes transferred and used.

Application of research knowledge is not achieved in a siﬁgle step,

but in a series of steps which may be reviewed as a process.




"Tt is clear that research alone is not enough to solve
most problems; the research results must be diffused and
adopted before their advantages can be realized." (Rogers,
1962, p. 3)

Research studies of many organizations reveal that effective means have
been utilized in areas such as medicine, agriculture and education to
obtain application by the practitioner.

Perhaps one of the finest examples of the development of knowledge
and a planned system of full utilization occurs with agricultural
extension service. Kelly (1969, pp. 38-39) echoes these sentiments
with a statement about a full development and utilization program:

"A notable example of this is the land-grant university
and the agricultural extension system. The land-grant
colleges or universities were dedicated to doing applied
research in the science of agriculture and the mechanic
arts. These colleges and universities developed research
programs in basic sciences as well as experimental stations
for the development and refinement of knowledge-based
technologies for use in engineering and agriculture. As
the extension service developed, county agents were
attached to the state land-grant college or university
that received financial support from both state and
federal governments., The county agent and his staff
developed local organizations of adult farm men and women
and of farm youth to provide both a channel toward inform=-
ing consumers concerning new and better agricultural
practices and toward getting awareness of unmet consumer
needs and unsolved problems back to centers of knowledge
and research."

It is important to realize the research which is being transferred
often assumes the quality of an innovation. Innovations may be new
ideas, products, and procedures. It may, for example, also involve new
types of training of local leaders by the change agent which results in
greater participation by the clienteie in planning processes. This type
of innovation may involve the introduction of new skills toc leaders to
develop group action, citizen participation in problem solving and

decision making in water resources planning,
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Everett Rogers_(l969, p. 124) emphasizes that there are certain
characteristics of a successful innovation. It must have relative
advantages over previous methods and be compatible with present values,
attitudes, and institutions. It must be simple enough for participants
to make discrete decisions about it within their own frame of reference.
The innovation must be capable of being implemented on an experimental
or prototypical basis, and it must be discrete enough to be communi-
cable and understood on its own merits,

The acceptance of a new innovation in the social system may be an
individual or group decision. A decision to adopt a practice usually
occurs through a sequence of events and influences operating through
time. The adoption phenomenon of individuals is dependent upon a multi-
tude of interrélated personal, social, and situational factbrs° An
adoption bf innovation_reléting to water resouﬁces often will require
group decisionsveven.though one individual may heavily influence the
decision of the others. In water resources, before a state agency uses
water resources research, some official has to accept the innovation
and must have‘others‘in the organization participate in the decision to
use the new process, idea or method.

The phenomenon is frequently termed diffusion. Rogers (1969, p. 12)
indiéates that there are at least four elements of diffusion: (1) there
is an idea, innovation or concept, (2) the idea is communicated from ome
individual to another, (3) this activity occurs in a social system, and
(4) it occurs over time.

Diffusion is basically the process in which new ideas, messages or

innovations spread from person to person or system to system,

I\
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It is one thing for research information to spread, and 1t is quite
another that it is actually used, There is a process by which the new
information is actually perceived, internalized; and used by the
clientele, Rogers (1969, p. 75) refers to this as the adoptive process
inVolving five stages: (1) awareness, (2) interest, (3) evaluation,
(4) trial, and (5) adoption. Figure 2 indicates the involvement of
individuals at these various stages in the adoptive process.

During the awareness stage the clientele may hear about some new
research finding but may not be motivated to take further actiom. .
Lionberger (1969, p. 43) indicates that mass media sources are useful
in this early stage. The organization could utilize TV, newspapers, and
publications in getting research information to large groups of poten-
tial users with the realization that this represents only an initial
step,

It is in the next phase that individuals become interested enough
in the new research innovation that they seek information about it,

The person has heard something about the innovation and now is actively
involved in obtaining more information,

It is in the next stage or evaluation stage that the individual
decides whether or not to try the innovation, and during this stage
close or intensive communication is important. A large number of
researchers report the importance of personal sources of communication
in this evaluation stage (Rogers, 1969, p. 99). It is through personal
contact at this point that trust can be developed between the change
agent and the research user, and greater amounts of information and
ideas can be exchanged., During this time the change is more directly

involved with the sccial system of the users.



12

Cumulative Involvement

Figure 2, Involvement of an Individual at Stages of the Adoption

Process

Awareness

Adoption

Evaluation

Interest

Time

Adopted from Everett M, Rogers'Diffusion of Innovation. The Free Press,

New York 1969.
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A Fourth stage which occurs in adoption process is the "trial
stage," and it is here that the innovation is actually tried on a
limited scale., - A new monitoring system which has promise for statewide
application may only be used on one river basin during this stage of
adoption, The change agent must work extremely close and carefully
during this stage so that the user can see the value of the innovation
and not incur errors or problems of such magnitude that it would be
rejected, Here, the decision is made to move ahead or reject the innova-
tion, Many elements within the social system can have an effect on
this decision. The innovation may be rejected as being too complicated,
too costly, and undesirable often because of value judgments.

During the adoption stage, the users move from trial to full use
of the innovation. Change agents would have to work closely with users
to supply enough information to help with this transition and enough
followéthrough to, in fact, see that adoption and not rejection occurs,

Fuil'dissemination and utilization of research also requires an
understanding of social systems. An understanding of social systems is
a vital part of the cognitive framework of change agents and the
prospective users and necessary before effective communications of new
research and innovations can occur.

"If we know what a society's culture is, including its

particular system of values and attitudes, we can predict

with a fairly high degree of probability whether the bulk

of its members will welcome or resist a particular innova-

tion," (Lintonm, 1952, p. 74)

The clientele or users of research information operate within a

framework or social system, and professional change agents are also

operating within their social system, University researchers,



14
professional water resources specialists and the users of research

information all operate within separate frameworks or social systems.

Researchers Water Resources Clientele or Research
Specialist Users
Social System Social System Social System

Ultimately, linkage and integration of the social systems of the clien~-
tele or users and the social system of water resources research person-
nel becomes important. The degree of integration of the two systems is
significant, Ryan (1969, p. 11) indicates that:
"The greater the integration of the system, the greater the
possibilities are of maximum optimization of the system,
The greater the optimization the more effective it will be,
Similarly, Havelock, et al (1969, pp. 11-21) use the term linkage
which he states:

"simply signifies the degree of interpersonal or intergroup

connection; the extent to which mutual communicative rela-
tions exist among two or more parties. The more linkages
there are, the more effective will be the day-~to-day con-
tact and exchange of information; hence, the greater will
be the mutual utilization of knowledge. Most importantly,
the greater the number of overlapping linkages throughout
the macrosystem of knowledge production and dissemination,
the more frequent and the more effective will be the
knowledge utilization by all."

The change agent in water resources will find it necessary to
establish a functionéi relationship with the researchers as well as
with the clientele. The degree of integration of the change agent and
the researchers will be a measure of the effectiveness of each. Any
technical report or research finding, regardless of how well written and
prepared, has limited value without its ultimate application. Berlo
(1960, p, 13) expresses the opinion that "too often writers think that

their job is to write technical reports rather than to affect the
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behavior of their reader.!" The change agent must become integrated into
fhe clientele system for effective utilization to occur. The change
agent plays an important role of linkage between researcher and research
users., |

Loomis (1960, pp. 4=5) says that a social system is composed of the
patterned:interaction of its members, and the structure of the social
system may be described at any given point by analyzing a number of
elements, These elements are: (1) belief (knowledge), (2) sentiment,
(3) end, goal, or objective, (4) norm, (5) status role (position),

(6) rank, (7) power, (8) sanction, and (9) facility. A knowledge of all
of these elements and some skill in utilizing them becomes important to
the ultimate effectiveness of the change agent. Some of the elements
which are critical here and will be considered in some detail in this
research are norms and role.

Norms of the social system become important to those who attempt
to improve the process of transferring knowledge between systems. Norms
are principles of right action binding upon members of a group or social
system which guide or regulate proper or acceptable behavior. Loomis
(1960, p. 16) states that norms are all the criteria for judging
character or conduct of individuals and group action. He suggests that
norms influence the range of goal choices and govern the selection and
application of facilities to reach certain ends and goals. Rogers
(1969, p. 56) defined norm as the most frequently occurring patterh of
overt behavior for the members of a social system. He indicated that
the social systems have norms which might be described on a continuum
from the traditional which may discourage the adoption of new research

to the modern which would actively seek out new innovation. Norms of
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both the individual and the social system can be measured on a con-
tiﬁuum from traditional to modern. Rogers (1969, p. 75) observes that
"a social system with modern norms is more technologically developed,
cosmopolite, literate, rational, and empathic,”

ﬁavelock, et al (1969, pp. 5-6), stress the importance of norms
to dissemination and utilizétion: )

"In order for innovation to be successfully presented to a

group or to individuals who are closely anchored to a

group, the norms and cohesiveness of the group must be

known."

The transfer of research information must involve people who per-
form in certain roles, For example, any organization can be viewed
as a social system which is made up of individuals who have multiple
roles, Gross (1958, p. 6) states that role is a set of expectations
or a set of evaluative standards applied to an incumbent of a particu--
lar position. The administrator, the researcher, and the user each have
specific roles, Merton (1957, p. 116) indicates this when he declares
that individuals have multiple roles and tend to organize their behavior
. in terms of the expectations assigned to each role.

The role of the change agent as perceived by the individual is one
thing; how it is perceived by others in the sccial system may be quite
different. The change agent is influenced by the university, officials,
administrators, peers or co-workers, personnel in other agéncies, and
the clientele or users of water research information., Each of these
groups will develop different concepts of the change agent's role, If
these conflicting demands become too great, individuals may attempt to

relieve the strain by deviation from institutionalized expectations

(Bredemeier and Stephenson, 1962, p. 128). In a new and expanding
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organization like the WRRI, roles may not be as clearly established and
delineated, Under such conditions, some members of the organization
may well experience role ambiguity as they try to adjust to the new roles.
A change agent in a new job assignment, working with a diverse and often
unclear clientele group, may easily find role ambiguity. An important
consideration for the change agent is that he have a healthy understand-

ing of his role and realistic expectations regarding change.

Utilization of Knowledge from Other Disclplines

A strong model for water resources research dissemination and utili-
zation should be built only after a systematic study of the information
available from many disciplines., Over one thousand studies relating to
dissemination and utilization of information were reviewed in Havelock's
(1969) work on the subject. The integration of this information and that
from other areas and disciplines will be useful and meaningful in building
a body of knowledge for this study. Guilliton (1962, p. 180) observes
that space research and physical sciences are furnishing abundant evidence
of the unity of knowledge. Achoff (1960, p. 6) emphasizes this when he
states:

"We must stop acting as though nature were organized into

disciplines in the same way that universities are:. The

division of labor along discipline lines is no longer an

efficient one. In fact, it has become so inefficient that

even some academic institutions have begun to acknowledge

the fact."”

The new program of dissemination and utilization for water resources

research should reflect a synthesis of the best research findings and

supporting theory.
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Related Models

Havelock, et al (1969, pp. 1ll-4-14) indicate several models used
to describe dissemination and utilization or the transfer of knowledge.
All of the models have as a basic starting point the communication act
or movement of information from person to person or system to system.
Three general categories are used by Havelock to classify the models:
(1) the Research, Development, and Diffusion Perspective; (2) the

Social Interaction Perspective; and (3) the Problem Solver Perspective.

Research, Development, and Diffusion Perspective

In ﬁany ways the Research, Development, and Diffusion Model,

Figure 3, is a further elaboration of the basic communication act.
Prototypes of this model are used in industry, defense, space and
especially agriculture.

Havelock, et al (1969, p. 11-3) elaborate on the Research, Develop-
ment and Diffusion Model. First, there is the perspective of a rational
‘sequence moving from research and development to packaging before dis-
semination occurs. Second, the model assumes the importance of large-
scale planning which may involve logical events taking years to produce
a pérticular message. Third is the recognition that there must be a
division of labor and a separation of individual reles and functions,
Fourth, the model assumes a clearly identified specific audience which
will be receptive to innovation if it is delivered in the proper channels,
in the correct way, and at the right time. Fifth, this model points to
the fact that high initial development cost will result in even higher
gain in long-run terms of efficiency, quality and capacity to reach the

target audience.
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Social Interaction Perspective

This model, Figure, 4, is concerned with diffusion of innovations
which are highly visible and specific; for example, new varieties of
corn or a new drug. This model, according to Havelock, et al (1969,
p. 11-7), is based upon extensive empirical research, and it:

"assumes the existence of a diffusable 'innovation’ as a pre-
condition for any analysis of the diffusion process, The
innovations which are chosen appear in a concrete "diffusable’
form, such as a type of fertilizer or a new prescription drug.
The preference stems from the most outstanding characteristic
of the social interaction perspective school, their thoroughly
empirical research orientation: if the innovation is a stable
element which we can easily identify as a constant, the task
of measuring its flow through a social system over time is
made considerably easier. This measurement of the flow is the
primary concern of the social interaction theorists; they
study the pattern of flow and the efforts of social structure
and social relationships and groupings on the fate of innova~-
tions...Six major points can be derived from the theory and
the considerationable quantity of empirical research identi-
fied with this social interaction tradition. These are:

(1) the importance of the social relations network, (2) the
user’'s position in that network, (3) the significance of the
informal personal relationships and contacts, (4) the impor-
tance of reference group identifications, (5) the essential
irrelevance of size of the adopting unit, and (6) the dif-
ferential significance of different types of influence
strategies at different stages in the adoption process,”

This model places emphasis on the importance of close interper-
sonal relationships necessary for innovations to diffuse within the
soccial system. Merits of the innovations alone will not suffice: but
raﬁher,'there is the need for complex social involvement and inter=
action, This model is concerned with the individual user's position in
the socialysystem>and his probability of adopting an innovation.

‘Figure 4 provides a view of the order in which certain individuals in
the social system adbpt innovations.

The Social Interaction Model reveals the importance of face-=to-

face interpersonal contacts and personal sources of communication to
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adoption, Reference group identification is seen as important in dif-
fusion of the innovation. Havelock, et al (1969, p. 11-9), indicate
that Fpeople tend to adopt and maintain attitudes and behaviors which
'lthgy perceive as normative for their psychological reference group."
Rogers (1962, p. 102) stresses the importance of cosmopoliteness or
degree to which the individuals in the system look to external sources
of information as an important part'of adoption. Cosmopolite informa-
tion concerning %nnovations indicafes these are comihg'from outside the
system and are important for egrly édqptiono Innovators, or the first
to adopt, rely most heavily on these outside’sources and have a cosmo~
polite orientation which allows them to seé relevance énd value to
innovationskthat otherstin the social system would not, Havelock, et al
(1969, p. 11-9), perceive the importance of this by indicating that:

"A society which allows large numbers of individuals to

maintain large numbers of diverse and overlapping refer-

ence group identification will be a very innovative
society," : :

&

kabblem Solver Perspective

The Problem:Soi;;¥ Model9 Figure 59,is buiit upon the assumption
that knowledge utilization is a part of the problem-solving process of
the user and his needs and need satisfaction. The process described in
the model ié a cyclic one which includes sensing and formulation of
needs, identifyiﬁg various resources, determining what knowledge can
be used in the solution and attempts at solution of needs or need
reduction., The cyclic effect assumes continuous efforts of problem
solving (Havelock, et al, 1969, p, 11-11).

The problem-solver perspective has a relatively recent origin, but

considerable energies are being given to it by such specialists as
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Tippitt (1959), Miles (1966), and Watson (1969). From such efforts, the
problem solver theorist, Havelock (1969, pp. 11-13), indicates five major
points:

(1) that the user’s world is the only sensible place from
which to begin to consider utilizationg

(2) that knowledge utilization must include a diagnostic
phase where user is considered and translated into a
problem statement;

(3) that the role of the outsider is primarily to serve
as catalyst, collaborator or consultant on how to
plan change and bring about this solutiong

(4) that internal knowledge retrieval and the marshalling
of internal resources should be given at least equal
emphasis with external retrieval; and

(5) that self-initiation by the user or client system
creates the best motivational climate for lasting change.

Discussion of Models

In summatyD the folloWihg three perspectives provided the conceptual
basis for this studys

The research, &evelopmentg and diffusion perspective takes a broad

approach to dissemination and utilization from the initiation of an
innovation ana carries it all the way to adoption on a broad scale. It
is exemplified best in the agricultural research and extension system.
A variety of dissemination methods are used to obtain adoption of a
readily didentifiable innovation.

The social interaction perspective focuses upon the processes of

adoption once an innovation has become known by the social systémo
Interpersonnel relations are considered important and directly influence
the rate of adoption., The stage of adoption and the media associated
with each have been préviously discussed under the concepts of diffu-

sion and adoption.
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The problem-solver perspective is concerned with the efforts on

the part of users or receivers to satisfy theilr own problems or needs.
Phases included in this perspective are problem awareness, diagnosis,
search for and selection of a solution, plananing for implementation,
installation and evaluation, stabilization and possible diffusion to other
groups (Havelock, et al, 1969, pp. 10-69-70).

It is clear that information alone is not sufficient for research
dissemination and utilization. The successful communication of water
resources research is a complex, interrelated process deeply'involviﬁg
researchers, linking systems, and users,

A synthesis of the three perspectives provides the basis for a model
that is directly applicable to water resources research information at
the state level, Each perspective is essentially an extension of the
other. Each places emphasis upon certain aspects of the total process
and views research utilization fromdiffering vantage points. Together
they present a comprehensive view of a total water resources research
generation and utilization model depicted in Figure 6. The major focus
of the model 1s communication and the two-way exchange of information
which include dissemination of research findings and the feedback of
user research needs.

Research development and diffusion can be viewed as a joint respon=-
sibility of university researchers and the Water Resources Research
Institute. However, the Institute has greater responsibility for
packaging and diffusion. The Institute further functions as a catalyst
as it encourages and assists groups to identify needs and furnishes
research information., Development and diffusion can also serve the

role of linking agents and users, depending upon the problem under
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consideration and the ultimate recipient of information in the communica-
tion chain.

Interaction occurs at any stage or with any of the groups in the
model and is a continuous and cyclic process. Formal and informal inter-
actién are vital for research findings to move to the users and to enhance
the adoption of new research, Interaction and resulting feedback of
research needs are important throughout the model as a reciprocal rela-
tionship or two-way flow of information. The user must understand the
processes at work in the scientific community; and similarly, the scien~-
tific community must have empathy with the users' systems.

Problem=solving occurs within each group presented in the model.
Steps involved in problem solving include awareness, diagnosis, search-
ing for and selecting a solution, planning for implementation and possible
diffusion to other groups (Havelock, et al, 1969). Each group or organi-
zation must make the effort to identify and solve its problems using
its own resources, If in the problem-solving process resources are not
adequate, the group is encouraged to seek outside resources. The linkage
agent performs an important function by stimulating and assisting each
system to move through the various stages of problem solving. Linking
agents can also assist each system to help delineate the outside resources
and assistance available for the specific problems.

All systems in the model need to be mutually familiar with other
problem=-solving processes and exchange messages concerning needs, problems
and solutions., Research utilization is a part, and only a part, of the
problem-solving process which begins with a need and ends with the satis=-

faction of that need,
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In summary, the model incorporates the major features of the three

theoretical perspectives. It provides for the flow of research infor-

mation from the major sources of research through the linking structures

to the users and subsequent feedback of needs.

Drawing upon the foregoing discussion of the dissemination and

utilization process, the objectives of the study and the communication

model for water resources research, the following major areas were

investigated;:
(1) Institute Communication with Research-User Groups
(2) Perception of the Institute by Research-User Groups
(3) Perception of Research-User Group Roles
(4) Research-User Group Interaction
 (5) Research Dissemination and Uiilization
(6) Public Understanding and Education Needs




29

Chapter 3

REVIEW OF EXISTING WATER RESOURCES
INFORMATION EXCHANGE PROGRAMS

Investigations relating to communication of water resources infor-
mation at the state level have been scant. Most of tﬁe investigations
conducted within the framework of communication have been related to
information exchange programs at the national level or national-to-
state level.

Basically, the studies on informatién flows have given attention
to the physical aspects of what technical information is transmitted
to what groups and in what quantities. Only minimal attention has been
devoted to the needé and problems associated with the communication of
water resources information. The latter question is a central concern
in this invesﬁigationc

Any program which is used to extend water resources information
from the state-to-user level must utilize the valuable information
ekchange programs, This is essential if previous research is to be

brought to bear on current needs and problems,

Information Dissemination Services

There are a number of information exchange and dissemination serv~
ices and systems with major responsibilities for water resources research
at the national level. Important information services include the
Clearing House for Federal Scientific and Technical Information, the
Science Information Exchange of the Smithsonian Institution, the
National Referral Center for Science and Technology in the Library of
Congress, and the Water Resources Scientific Information Center (WRSIC)

of the Office of Water Resources Research, U.S. Department of the
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Interior. WRSIC publishes Selected Water Resources Abstracts, maintains a

current listing of water resources abstracts, and publishes an annual

Water Resources Research Catalog. In its semi-monthly journal, abstracts

of current and earlier pertinent monographs,; journal articles, reports and
other publication formats are included. Included in these documents are
the water-related aspects of the life, physical, and social scilences as

well as related engineering and legal aspects of the characteristics, con-

servation, control, use, and management of water., Selected Water Resources

Abstracts is designed to serve the scientific and technical information
needs of scientists, engineers and managers as one of several planned
services of the Water Reéources Scientific Information Center. The catalog
is developed under contract with the Science Information Exchange,
Smithsonian Institution. It provides summary descriptions of current
résearéh on wafer problems.

The Science Information Exchange receives approximately 100,000
unpublished summaries each year which identify who is planning what
résearch9 where, and’how supported by federal departmeﬁts and agencies
and many f:romv'staAteg‘university9 private granting and commercial orgéniu
zatiionso ‘Inquiries\are answered regarding informatioh about research
planned or in progress. It is designed to bridge the gap between start
of research projects and their subsequent publication several years
later, thus complementing the work of libraries and documentation centers
. that deal with the published results of research,

- The National Referral Center for Science and Technology maintains a
listing of the organizations and institutions which are deing research or
collecting data on water and water-related subjects. The center, as the
name implies; provides a listing of organizations which can supply

information 'on a specific question., The center does not attempt to supply
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technical information. The Directory of Information Resources in 1966
lists better than 750 organizations involved with research and collecting
data on water and water-related subjects,

The Office of Water Resources Research of the United States Depart-
ment of the Interior is the federal office which administers federal funds
for the fifty-one state Institutes. OWRR's primary information dissemina=~
tion in addition to the services of WRSIC include the development of the

Annual Report, Research Reports, and state-of-the-art reports. The pub-

lication, Research Reports, is issued quarterly and lists all research

reporis submitted by Institutes and other participants in the OWRR program.

The North Caroclina Water Resources Research Institute
" Information Program

The needs for research information in North Carolina are presently
. being addressed with workshops, conferences, seminars, a newsletter,
pubiic appearances, publishing of research reports and answering informa-
tion requests. Currently, the Institute mails 1150 monthly newsletters
containing information on water resources research, planning and manage-
ment, legislative developments, and a listing of publications and reporés
received at the Institute during the month. Recipieﬁts of the newsletter
are federal, state, and local agencies,; university personnel, consulting
engineers, special interest groups, county extension chairmen and others
who have an interest in water-related research. A total of fifty-two
research reports (1971) have been published. Mass media are used to
call attention to on-going research and project completion reports deemed
to be of interest to the publiec,

Figure 7 illustrates the Institute's communication patterns which

influence its directorate. Part of this study will determine the quality
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and quantity of communication flow from the Institute as perceived by

university researchers and practitioners.

Evaluation of OWRR Study

A search of the WRSIC Selected Water Resources Abstracts indi;ated
only one entry relating to communication of water resources research
information to potential users., This was a study undertaken by Banks and
Wolfe (1969) in which an analysis was made of the information exchange
programs of OWRR. This study, "A Plan for a Cqmprehensive Water Resources

" involved an analysis of the

Research Information Exchange System,’
effectiveness of the OWRR and fifty-one state Water Resources Research
Institutes in obtaining inforxrmation on water resource problems and dis=—
seminating the results of theilr research projects.

Included in the study was a user awareness survey to which 113 indi-
viduals in state and inter-state agencies, city water departments, and
consulting engineers in forty-six states and Puerto Rico responded. A
summary of these 113 respondents revealed that the OWRR and state
Institutes had not been effective in their research information exchange
efforts. According to Banks and Wolfe (1969, p. 106):

“"Among all these potential user groups, 40 percent had had no

contact whatsoever with OWRR. Only 49 percent of these poten~

tial users were able to name a water resource project sponsored

by OWRR in their home state, Only 21 percent were able to name

an OWRR=-sponsored project in some other state, and only 14 per=-

cent were able to name an OWRR research project the results of

which they had used in their work. More than half, 53 percent,

of the potential users felt that there were problems which

required study which were not being investigated."

The Banks and Wolfe study was heavily weighted toward engineers and
public works and was basically concerned with awareness. It failed to

deal adequately with the communication problems between state Institutes

and potential users,
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According to Banks and Wolfe (1969, p. 23) the User Awareness Survey
revealed that there is better communication between state Institutes and
potential users than between OWRR and potential users, However, communi-
cation at the state level was not found to be adequate to keep all user

groups aware of current findings.

Federal Agency Sources of Water Resources Information

Operating in North Carolina

The principal federal agencies which make significant contributions
to dissemination of water resources related information in North Carolina
are the Environﬁental Protection Agency, Geological Survey, the Corps of
Engineers, Soil Comservation Service, Tennessee Valley Authority, and the
Office of Water Resources Research.

The Environmental Protection Agency is an independent federal agency
with responsibility in the fields of air and water pollution control,
solid wastes, radiolbgical effects, and pesticides. It provides wide

distribution of research and demonstration project completion reports;

has recently initiated a technology transfer program; maintains a water

quality data storage and retrieval system (STORET); provides many train=-
iﬁg opportunities at its regional laboratories; and utilizes all forms
of mass and specialized communication media in support of its nationwide
program.

' The Geological Su:vey is a branch of the Department of the Interior.
USGS has major responsibilities for data collection and computation of
streamflows, surface water and ground water supplies, water quality
records, major flcod and drought and other hydrologic studies. Pub-
lished reports from USGS are distributed to major state agencies,
libraries, planners and others who have interest in water resources data

of North Carolina,
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The Corps of Engineers has responsibilities for planning, directing
and constructing many single and multiple-purpose works for the federal
government, The Corps maintains the nation's navigable waterways and is
heavily committed to water development and navigation., It has an exten-
sive research and development component. At the request of local léaders,
comprehensive studies are made of river basins for flood control and other
water resources needs. The results of these studies are distributed to
major water resources agenciles, and public meetihgs are held to present
major findings and suggested action, Access to the Corps' publicatioms
can be gained through its district offices.

The Soil Conservation Service, an agency in the United States Depart=
ment of Agriculture, provides both technical services and information on
soil and water-related problems in rural and urban areas. Soil maps, soil
treatment, land runoff, study results, and other technical information
important to water management and use are prepared and distributed by
the Soil Comservation Service. Under provisions of Public Law 566, the
Watershed Protection and Flood Prevention Act of 1954, the Soil Conserva-
tion Service provides technical and financial assistance to watershed areas.
Flood prevention, water supply, recreation development, wildlife protection
and reduction in pollution are considered in watershed studies., Results
of these studies are readily available from the Soll Conservation Service,

The Tennessee Valley Authority is engaged in a wide range of research
efforts directed toward conservation and development of resources.

Research results are disseminated in the Tennessee Valley areas and to the
major water resources agencies in the states where TVA has responsiblities.

The Office of Water Resources Research, an extramural research agency

of the U, S. Department of the Interior, sponsors a wide range of
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research through state Institutes; universities at large, public agencies,
and private firms. Its principal information arm is the Water Resources
Scientific Information Center which was covered earlier in this report.

Inventory of Published and Unpublished Information on Water
Resources Data of North Carolina

The McJunkin report contains a very extensive and comprehensive
listing of published and unpublished information relating to the broad
subjects of "water resouxces” and ”Norttharolinao” The major impetus
for this publication was the effort "to compile and assemble, in a
single publication, a comprehensive inventory and index to all signifi-
cant printed information and data relevant to North Carolina's water
resources’ (McJunkin; p. v). This report includes those publications
and other materials from federal, state, and other sources which are
| oriénted to North Carolina problems. Approximately one thousand copies
of this report were distributed to libraries;, state agencies, univer-
sities, departments, consulting engineers, and planners. This publica-
tion should be considered an essential reference for those who are
engaged in any aspects of research, planning, design and construction,

management or education in water rescurces in this state,




Chapter 4
METHODS AND PROCEDURES
Data for this study were generated from questionnéires admin-
istered during the summer of 1970 to university researchers and

research users directly concerned with water resources.

Methodology

The selection of the population, development of the instrument
used in the survey, pretesting of the.instrument, procedures used to
collect the data, and analysis of the data are presented in this

section.

Population

This study involves two major groups with interest in water
resources: the university researchers and the research users, A
description of these groups follows:

1. All of the university professionals in ten North Carolina
universities who have expressed an interest in water-
related research were used as the population for this
study, A list of 237 individuals was compiled by the

. Water Resources Research Institute through direct con-
tact with researchers and cross-checked by heads of
departments to determine those. individuals with direct
interest in water resources., This information is pub-~
lished annually in WRRI Report No. 3 titled Water

Resources Research Interests in the Colleges and

Universities of North Carolina.
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