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ABSTRACT 

The need f o r  u t i l i z a t i o n  of water  r e sou rces  r e s e a r c h  t o  meet t h e  com- 

p l ex  p re s su res  placed on t h i s  r e sou rce  cont inues  t o  grow, Communication 

of r e sea rch  information between r e sea rch  workers and those  r e spons ib l e  

f o r  water r e sou rces  development and i t s  subsequent u s e  i s  i n c r e a s i n g l y  

important ,  

In  North Caro l ina  t h e  Water Resources Research I n s t i t u t e  i s  a major 

c e n t e r  f o r  water  r e sou rces  r e sea rch ,  Primary emphasis of t h e  I n s t i t u t e  

has  been d i r e c t e d  t o  r e sea rch  wi th  inc reas ing  r ecogn i t i on  of t h e  need t o  

examine t h e  communication and use  of r e sea rch  f i n d i n g s ,  

A t h e o r e t i c a l  base  f o r  t h i s  s tudy  w a s  developed from a review of t h e  

communication and adoption processes  as viewed from t h r e e  major perspec- 

t i v e s :  (1) t he  r e s e a r c h  development and d i f f u s i o n  pe r spec t ive ,  (2) t h e  

s o c i a l  i n t e r a c t i o n  pe r spec t ive ,  and (3) t h e  problem-solving pe r spec t ive ,  

From t h e s e  pe r spec t ives  a s y n t h e s i s  of t h e i r  important  f e a t u r e s  a r e  

incorpora ted  i n t o  a s t a t e  model f o r  communication of water  r e sou rces  

research ,  

Data c o l l e c t e d  from ques t ionna i r e s  t o  154 u n i v e r s i t y  r e s e a r c h e r s  and 

146 r e sea rch  u s e r s  i n  North Caro l ina  were used t o  examine t h e  fo l lowing  

communication problem a reas :  (I) I n s t i t u t e  communication wi th  research-  

u s e r  groups, (2) pe rcep t ion  of t h e  I n s t i t u t e  by research-user  groups, 

( 3 )  pe rcep t ion  of research-user  group r o l e s ,  (4 )  research-user  group 

i n t e r a c t i o n ,  (5) r e s e a r c h  d isseminat ion  and u t i l i z a t i o n ,  and (6)  p u b l i c  

understanding and educa t iona l  needs, 

Recommendations a r e  made f o r  t h e  implementation of a communicatfon 

model f o r  water  r e sou rces  r e sea rch ,  
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SUMMARY AND CONCLUSIONS 

The e f f e c t i v e n e s s  of water r e sou rces  programs i s  l a r g e l y  dependent 

upon the  use  of e f f i c i e n t  means of communicating and implementing new 

water  r e sou rces  technology, A major focus  of t h i s  s tudy  was t o  measure 

s i m i l a r i t i e s  and d i f f e r e n c e s  i n  percept ion  of r e s e a r c h  and t h e  communica- 

t i o n  of f i n d i n g s  between u n i v e r s i t y  r e sea rche r s  and use r s ,  A conceptual  

framework presented  t h e  i n t e r r e l a t i o n s h i p  and in f luence  of communication 

and adoption processes ,  s o c i a l  systems, and l i nkage  upon d isseminat ion  

and u t i l i z a t i o n  of r e sea rch ,  

Three models were used t o  desc r ibe  d i f f e r e n t  pe r spec t ives  of how 

concepts  i n  each framework a r e  app l i ed  and implemented. These models 

were i d e n t i f i e d  as (1) t h e  r e sea rch ,  development, and d i f f u s i o n  per- 

spec t ive ,  ( 2 )  t h e  s o c i a l  i n t e r a c t i o n  pe r spec t ive ,  and (3)  t h e  problem- 

so lv ing  pe r spec t ive ,  They provide t h r e e  d i s t i n c t  p o i n t s  of view toward 

d isseminat ion  and u t i l i z a t i o n ,  Together,  they  provide  a comprehensive 

p i c t u r e  of ways i n  which r e sea rch  f ind ings  a r e  communicated and used,  

Transfer  of r e s e a r c h  i s  not  considered a s  a f i l ter ing-down process  bu t ,  

r a t h e r ,  a complex procedure involv ing  a ma t r ix  of i n t e r r e l a t e d  f a c t o r s  

which in f luence  t h e  movement and u l t i m a t e  use  of r e sea rch ,  

Drawing upon t h e  pe r spec t ive  and conceptual  framework, a communica- 

t i o n  model f o r  water resources  r e sea rch  was developed and used t o  

examine communication f a c t o r s  which r e l a t e  t o  t h e  t r a n s f e r  of water  

resources  r e sea rch  i n  North Caro l ina ,  Areas were i d e n t i f i e d  f o r  s tudy  

which were considered t o  be c r i t i c a l  i n  t h e  p re sen t  communication 

system, This  framework a l s o  revea led  p o s s i b l e  gaps and needed modifi- 

c a t i o n  i n  e x i s t i n g  o r  p o t e n t i a l  communication programs, 



Based upon the response of 154 researchers frcm senior colleges and 

universities in North Carolina and $46 research users in state agencies, 

industry, and consulting engineering firms, the study examined the key 

factors which influence the comunication and use of research. While 

the study focused on comu.nFcation 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 comunication and use of water resources 

information. 

The principal conclusions are: 

l. There is an unexpected degree of similarity i n  perception of 

research and comunication of research findings by university researchers 

and users. 

espite a relatively high level of contacts between the 

Institute and researchers and users, comunication with the Institute 

is still considered to be less than adequate. 

3. The Institute is viewed as a major source of water resources 

information by over half of the users. 

4. The majority of Institute reports are: consi %red to be of 

excellenr quality, a useful and practical source of information, and 

applicable to current needs. Research users were more positive in this 

opinion than university researchers. 
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5 ,  The I n s t i t u t e  should concern i t s e l f  wi th  t h e  d isseminat ion  and 

u t i l i z a t i o n  of r e sea rch  f i n d i n g s  a s  we l l  a s  r e sea rch ,  

6, There i s  cons iderable  u n c e r t a i n t y  as t o  whether a proper  balance 

i n  water r e sou rces  r e sea rch  has  been a t t a i n e d  and whether t h e  I n s t i t u t e  

program is  a t  t he  l e v e l  i t  should be, 

7 ,  The I n s t i t u t e  i s  expected to  provide guidance t o  t he  s t a t e ' s  

water resources  r e sea rch  programs, While t h e  o v e r a l l  support  f o r  t h i s  

s ta tement  was s t rong ly  p o s i t i v e ,  i t  rece ived  somewhat more support  from 

r e s e a r c h e r s  than u s e r s ,  

8, The I n s t i t u t e  r e sea rch  program i s  r e l e v a n t  t o  North ~ a r o l i n a ' s  

water problems, 

9 ,  Present  procedures  f o r  t h e  review and s e l e c t i o n  of r e sea rch  pro- 

posa l s  a r e  considered t o  be s a t i s f a c t o r y ,  

10,  While t h e r e  i s  a d e f i n i t e  grada t ion  of opinfon a s  t o  what i s  

appropr i a t e  f o r  u n i v e r s i t y  r e sea rch ,  t h e r e  i s  a very  broad a r e a  of appl ied  

r e sea rch  and i n v e s t i g a t i o n  f o r  u n i v e r s i t y  and agency c o l l a b o r a t i v e  e f f o r t ,  

11, Problem-oriented r e sea rch  is  a proper  func t ion  of t h e  u n i v e r s i t y ,  

12,  Research r e l e v a n t  t o  contemporary problems i s  n o t  l e s s  s a t i s f y -  

i n g  t o  u n i v e r s i t y  r e s e a r c h e r s  than b a s i c  r e sea rch ,  

13, The present  academic i n c e n t i v e  system does no t  encourage i n t e r -  

d i s c i p l i n a r y  r e sea rch  and educat ion,  

14, Research u s e r s ,  i n  c o n t r a s t  t o  u n i v e r s i t y  r e sea rche r s ,  b e l i e v e  

t h a t  p r i v a t e  i ndus t ry  should handle most of i t s  own problem-oriented 

r e sea rch ,  

15 ,  S t a t e  agencies  need r e sea rch  a s s i s t a n c e  from t h e  u n i v e r s i t y ,  

16, Communication between u n i v e r s i t y  r e sea rche r s ,  s t a t e  agencies ,  and 

o the r  u s e r s  i s  no t  s a t i s f a c t o r y  a t  t h e  p re sen t  t ime, Users,  however, 

expressed more s a t i s f a c t i o n  wi th  communication than  d id  u n i v e r s i t y  r e s e a r c h e r s .  
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17, There is  a  g r e a t  amount of u n c e r t a i n t y  on the  p a r t  of both univer- 

s i t y  r e s e a r c h e r s  and u s e r s  concerning a t t i t u d e s  governing i n t e r a c t i o n ,  

18,  In  t h e  f a c e  of implied u n c e r t a i n t y  as t o  who should t ake  t h e  

i n i t i a t i v e  t o  encourage f u r t h e r  i n t e r a c t i o n  between u n i v e r s i t y  r e sea rche r s  

and use r s ,  i t  is  c l e a r l y  w i th in  t h e  mandate of t h e  I n s t i t u t e  t o  do so ,  

19,  Research use r s ,  i n  c o n t r a s t  t o  u n i v e r s i t y  r e sea rche r s ,  do n o t  

b e l i e v e  t h a t  t h e  p re sen t  flow of information between t h e  two groups i s  

adequate t o  i d e n t i f y  additional re sea rch  needs, 

20, There i s  need t o  improve t h e  flow of research  f i n d i n g s  t o  u se r s ,  

21,  Impersonal sources of r e sea rch  f ind ings ,  such a s  r e p o r t s  and 

t e c h n i c a l  j ou rna l s ,  a r e  f a r  l e s s  e f f e c t i v e  f o r  u s e r s  than f o r  u n i v e r s i t y  

r e sea rche r s ,  

22,  Spec ia l  meetings of r e s e a r c h e r s  and u s e r s  f o r  t h e  review and d i s -  

cussion of r e sea rch  f i n d i n g s  a r e  f a r  more e f f e c t i v e  than t h e  usua l  

r e p o r t s ,  j ou rna l  a r t i c l e s ,  and t echn ica l  conferences f o r  t h e  d isseminat ion  

of r e sea rch  f i n d i n g s  t o  u s e r s ,  

23,  Ex i s t i ng  t echn ica l  pub l i ca t ions ,  publ ished r e p o r t s ,  and mass media 

a r e  not  considered s u f f i c i e n t  t o  t r a n s f e r  r e sea rch  f i n d i n g s  i n t o  p r a c t i c e ,  

24 ,  Presen t  media f o r  information d isseminat ion  probably have t h e i r  

g r e a t e s t  s t r e n g t h  i n  c r e a t i n g  awareness of r e sea rch  f i n d i n g s  r a t h e r  than  

adoption,  

2 5 ,  The p u b l i c  i n  North Carol ina does n o t  have a  good understanding of 

water-related problemso 

26, m i l e  r e sea rch  u s e r s  a r e  evenly d iv ided  on t h i s  ques t ion ,  univer-  

sity r e s e a r c h e r s  do no t  be l i eve  t h a t  s t a t e  and l o c a l  l e a d e r s  a r e  s u f f i -  

c i e n t l y  concerned wi th  proper  management of water resources ,  
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2 7 ,  Greater  pub l i c  p a r t i c i p a t i o n  i s  a h ighly  d e s i r e d  f e a t u r e  f o r  

s e t t i n g  pub l i c  po l i cy  i n  resource  management, 

28, There i s  need f o r  a  universi ty-sponsored pub l i c  educa t ion  program 

r e l a t i n g  t o  water r e sou rces ,  
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RECOMMENDATIONS 

Based on t h i s  s tudy ,  t h e  fol lowing recommendations a r e  presented:  

A ,  The Water Resources Research I n s t i t u t e  should adopt  t h e  comuni-  

ca t fon  model f o r  water  r e sou rces  r e sea rch  as i t s  b a s i c  framework 

f o r  p rog raming ,  

B, The I n s t i t u t e  should move v igorous ly  t o  s t r eng then  t h e  l i nkage  

r o l e  between t h e  r e s e a r c h e r s  and u s e r s ,  This  r o l e  w i l l  h e lp  

b r idge  t h e  gap between r e sea rch  and i t s  a p p l i c a t i o n ,  

C, I n  assuming a  major r o l e  i n  communication and u t i l i z a t i o n  of 

r e sea rch  f i n d i n g s ,  t h e  I n s t i t u t e  w i l l  need t o  develop an expanded 

d isseminat ion  and u t i l i z a t i o n  program, p a r a l l e l i n g  i ts  re sea rch  

e f f o r t s ,  To develop and coord ina te  t h i s ,  i t  i s  recommended t h a t  

t h e  I n s t i t u t e  have an a s s o c i a t e  d i r e c t o r  wi th  ex tens ion  respon- 

s i b i l i t i e s ,  This  a s s o c i a t e  d i r e c t o r  wi th  t h e  a i d  of bo th  t h e  

advisory  and t echn ica l  committees should develop a  comprehensive 

program d i r e c t e d  toward communication and r e sea rch  use,  

Do To provide t h e  t echn ica l  support  and competence r equ i r ed  i n  an 

expanded program, j o i n t  s t a f f i n g  arrangements should be con- 

s ide red  i n  t he  a r e a s  o f  a g r i c u l t u r a l  water  use, municipal and 

i n d u s t r i a l  water  supply, water  p o l l u t i o n  c o n t r o l ,  water  r e sou rce  

planning, and water  conserva t ion ,  

The j o i n t  s t a f f i n g  would have s e v e r a l  func t ions ,  F i r s t ,  i t  

would b r ing  toge ther  a broad range of knowledge r ep resen t ing  

many d i f f e r e n t  d i s c i p l i n e s ,  thereby c r e a t i n g  an environment 

conducive t o  i n t e r d i s c i p l i n a r y  problem so lv ing ,  Second, i t  

would provide  a  d i r e c t  t i e  with academic u n i t s  i n  t h e  u n i v e r s i t y  

where t h e  long-term s t r e n g t h  of t he  I n s t i t u t e  l i e s ,  Thi rd ,  i t  



would enable a  high degree of coord ina t ion  and c o l l a b o r a t i o n  on 

numerous r e sea rch  e f f o r t s  of common i n t e r e s t ,  

E ,  To i n s u r e  t h a t  proper  cons idera t ion  i s  given t o  r e sea rch  use ,  

each I n s t i t u t e  p r o j e c t  proposal  should inc lude  a  p lan  f o r  t h e  

needed d isseminat ion  and u t i l i z a t i o n  e f f o r t ,  Necessary funds f o r  

t h i s  should be s p e c i f i e d  i n  t h e  r e sea rch  proposal .  Implementa- 

t i o n  of t h i s  phase of  t h e  p r o j e c t  can be accomplished by t h e  

r e sea rche r s  themselves o r  by a  s p e c i a l i s t  who might perform 

t h i s  func t ion  f o r  s e v e r a l  p r o j e c t s ,  

F, The I n s t i t u t e  should u t i l i z e  a d d i t i o n a l  resources  t o  expand the  

number of conferences and workshops wi th  spec i a l i zed  audiences 

t o  promote t h e  d i r e c t  i n t e r a c t i o n  between r e sea rche r s  and u s e r s  

and to:  (1) encourage the  t r a n s f e r  of new technology, ( 2 )  ga in  

empathy wi th  use r  problems i n  r e sea rch  u t i l i z a t i o n ,  and (3) 

i d e n t i f y  a d d i t i o n a l  research  needs,  

G ,  The I n s t i t u t e  should cont inue  t h e  pub l i ca t ion  of t h e  fol lowing:  

1. The monthly news le t t e r  
2 ,  P r o j e c t  completion r e p o r t s  
3 ,  Annual r e p o r t  and annual  r e sea rch  program brochure 
4 ,  The annual  r e p o r t  of Water Resources Research I n t e r e s t  

i n  t h e  Colleges and U n i v e r s i t i e s  of North Caro l ina  
5 ,  The annual Inventory of Act ive  Water Resources Research 

P r o j e c t s  i n  North Carol ina 
6 ,  Bienn ia l  r e v i s i o n s  of i ts  r e p o r t  on Water Resource 

Problems and Research Needs 

H, I n s t i t u t e  r e sea rche r s  should develop comprehensive l i s ts  of- t h e  

p o t e n t i a l  u s e r s  f o r  s p e c i f i c  r e sea rch  p r o j e c t s  and des ign  

s p e c i a l i z e d  r e p o r t s  and o t h e r  media f o r  disseminat ion t o  t h e s e  

audiencesa 

I, The I n s t i t u t e  should explore  t h e  f e a s i b i l i t y  of g r e a t e r  fnvolve- 

ment of the  Advisory Committee wi th  a d d i t i o n a l  u s e r s  t o  f u r t h e r  

d e l i n e a t e  r e sea rch  needs and p r i o r i t i e s ,  
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J, The I n s t i t u t e  should u t i l i z e  a c t u a l  demonstrat ions and o t h e r  

innovat ive  techniques t h a t  would involve  j o i n t  e f f o r t s  of both 

r e s e a r c h e r s  and u s e r s  t o  pu t  r e s e a r c h  i n t o  p r a c t i c e ,  Demonstra- 

t i o n  techniques would be product ive  i n  four  major ways to :  

(1) speed t h e  process  of d i sseminat ion  and u t i l i z a t i o n  of 

r e sea rch ,  (2)  provide l a r g e  r e t u r n s  f o r  resources  used, 

(3 )  se rve  a s  a va luab le  source f o r  i d e n t i f y i n g  needed r e sea rch ,  

and (4 )  p rovide  t h e  s e t t i n g  f o r  c l o s e  involvement and mutual 

support  by r e sea rche r s  and u s e r s ,  

KO The complexity of many water  r e sou rce  problems r e q u i r e s  i n t e r -  

d i s c i p l i n a r y  r e sea rch  e f f o r t s ,  Such e f f o r t s  n e c e s s i t a t e  more, 

r a t h e r  than l e s s ,  e x p e r t i s e ,  It i s  recommended t h a t  t h e  univer-  

s i t y  examine i t s  p o l i c i e s  and awards systems f o r  f e a t u r e s  which 

would support  and encourage r e s e a r c h e r s  t o  accept  r e s p o n s i b i l i -  

t i e s  f o r  i n t e r d i s c i p l i n a r y  e f f o r t s ,  

L o  With a d d i t i o n a l  resources  t h e  I n s t i t u t e  should explore  t h e  

fo l lowing  methods t o  c r e a t e  r e sea rch  awareness: 

Personal  contact  Audio-visual a i d s  
Newslet ter  Library  use 
Published r e p o r t s  Demonstrat i ons  
Personal ized  brochures  Research review s e s s i o n s  
Conferences, workshops A r t i c l e s  i n  newspapers, j ou rna l s ,  

and semznars and t r a d e  pub l i ca t ions  

Mul t ip le  approaches a r e  needed t o  c r e a t e  t h e  important  f i r s t  

s t e p  of awareness,  Innovat ive approaches and c r e a t i v i t y  i n  

d isseminat ing  water resources  r e sea rch  should be encouraged, 

M, To expand i t s  d isseminat ion  e f f i c i e n c y ,  a  c l o s e  l i a i s o n  should 

be maintained wi th  a  number of a s s o c i a t i o n s  and o rgan iza t ions  

who can communicate new information,  
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N o  It is  recommended t h a t  mai l ing  l is ts  be maintained and u t i l i z e d  

f o r  s e l e c t e d  mai l ings  t o  a t  l e a s t  t h e  fo l lowing  groups wi th  
/ 

water - re la ted  i n t e r e s t s :  

Consul tants  P r i v a t e  and p u b l i c  conserva- 
S t a t e  and f e d e r a l  agencies  t i o n  groups i n  t h e  s t a t e  
I n d u s t r i e s  C i ty  and county managers 
Univers i ty  r e s e a r c h e r s  Executive d i r e c t o r s  of county 
Extension s p e c i a l i s t s  and and regional  planning 

County extension Chairmen Pub l i c  works d i r e c t o r s  
D i s t r i c t  s o i l  h water con- 

s e r v a t i o n  personnel  

0, The I n s t i t u t e  should maintain a  modest f i l m  l i b r a r y  of c u r r e n t  

water resource  f i l m s  f o r  use by u n i v e r s i t y  and use r  personnel ,  

I n  a d d i t i o n ,  a  r e a d i l y  a v a i l a b l e  l i s t i n g  of o t h e r  f i l m s ,  t h e i r  

q u a l i t y  and content  should be provided by the  I n s t i t u t e ,  

P o  The I n s t i t u t e  should he lp  i d e n t i f y ,  plan and i n i t i a t e  in -serv ice  

t r a i n i n g  s e s s i o n s  and s h o r t  courses  f o r  a v a r i e t y  of water  

resources- re la ted  personnel ,  Un ive r s i t y  ex tens ion  should 

a c t i v e l y  p a r t i c i p a t e  and support  such programs, Resources 

from a number of r e l e v a n t  u n i v e r s i t y  departments w i l l  need t o  

be coordinated f o r  t hese  t r a i n i n g  s e s s i o n s  and s h o r t  courses ,  

Q, The I n s t i t u t e  should encourage and support  a u n i v e r s i t y  p u b l i c  

educat ion program on water resource  planning and management, 



Chapter 1 

Problem 

INTRODUCTION 

The purpose of t h i s  s tudy  i s  t o  examine those  f a c t o r s  which in f luence  

t h e  de te rmina t ion  of water  r e sou rces  r e sea rch  needs and in f luence  the  move- 

ment and u t i l i z a t i o n  of r e sea rch  f i n d i n g s ,  

The a c c e l e r a t e d  pace of environmental d e t e r i o r a t i o n  accompanied by 

r a p i d  changes i n  technology makes i t  d i f f i c u l t  f o r  s t a t e  agencies  and 

o t h e r  p r a c t i t i o n e r s  t o  keep a b r e a s t  of t h e  l a t e s t  r e sea rch  developments, 

There i s  a d i s t i n c t  r e a l i z a t i o n  t h a t  a h igh  p r i o r i t y  has  been given t o  

development of water resources  r e sea rch  without  t h e  corresponding concern 

f o r  i t s  u t i l i z a t i o n ,  Water resources  problems f ac ing  t h e  n a t i o n  a r e  of 

such a magnitude t h a t  r e sea rch  must be accompanied by improved programs 

f o r  d i sseminat ion  and a p p l i c a t i o n  of t h e  new knowledge, The Water 

Resources Research I n s t i t u t e  of t h e  Consolidated Un ive r s i t y  of North 

Caro l ina ,  a cen te r  for water resources  r e sea rch ,  i s  t h e  f o c a l  p o i n t  i n  

t h i s  s tudy ,  

Backgrou_nd 

The concern f o r  improvement of t h e  environment and t h e  q u a l i t y  and 

quan t i t y  of Effe  has  c r ea t ed  g r e a t  pub l i c  p re s su re  t o  h a l t  t h e  d e t e r i o r a -  

t i o n  of t h e  n a t i o n ' s  water  resources ,  This  concern f o r  a number of yea r s  

has  r e s u l t e d  i n  a major expansion of r e sea rch  e f f o r t s  on water - re la ted  

problems, The I n s t i t u t e ,  e s t a b l i s h e d  i n  1965 a s  a u n i t  of t h e  Consoli- 

dated Univers i ty ,  works c l o s e l y  wi th  p u b l i c  agencies  and t h e  p r i v a t e  

s e c t o r  i n  t h e  formula t ion  of a r e sea rch  program, Research e f f o r t s  a r e  

geared t o  respond t o  s t a t e  water  resources  problemso 

The Water Resources Research Act of 1964 s t a t e s  t h a t :  



"Lt 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 ...I1 

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 communication 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 water resource 

demands o f  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 Carolina 

Department of Natural and Economic Resources (formerly the North Carolina 



Department of Water and Air Resources), lists some twenty-eight agencies 

and departments with water resources responsibilities. 
1 

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, "Inventory 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 present 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 WRRP have in this regard? What are the major communication barriers 

to effective interrelationships between the information-generating and 

application systems in water resources? 

'contained in Water and Air Resource Program brochure submitted to 
the Advisory Budget Commission in July 197'0. 
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Based on t h e  s t a t e d  ques t ions ,  t h e  fo l lowing  major o b j e c t i v e s  a r e  

included i n  t h e  study: 

t o  review t h e  p re sen t  r o l e  of t h e  WRRI i n  r e sea rch  
u t i l i z a t i o n ;  

t o  review the  concepts ,  models, and r e sea rch  r e l a t i n g  
t o  t h i s  f i e l d ;  

t o  determine t h e  c u r r e n t  p a t t e r n s  and e f f e c t i v e n e s s  of 
t h e  methods now being used t o  communicate information 
t o  p o t e n t i a l  u s e r s  i n  North Carol ina;  

t o  determine s p e c i f i c  communication b a r r i e r s  between 
u n i v e r s i t y  r e sea rche r s  and s t a t e  agencies;  

t o  determine d i f f e r e n c e s  i n  percept ion  s f  t h e  need f o r  
a complete d isseminat ion  and u t i l i z a t i o n  program between 
t h e  u n i v e r s i t i e s  and s t a t e  agencies;  

t o  ana lyze  t h e  degree of i n t e r a c t i o n  between u n i v e r s i t y  
r e sea rche r s ,  WRRI, and users ;  

t o  a s c e r t a i n  r e sea rch  and use r  group percept ion  of t h e  
I n s t i t u t e ' s  r e sea rch  and information program; 

t o  determine how re sea rche r s  and u s e r s  perce ive  s p e c i f i c  
a s p e c t s  of u n i v e r s i t y  research;  and 

t o  p re sen t  o p e r a t i o n a l  recommendations f o r  a r e sea rch  
u t i l i z a t i o n  system, 



Chapter 2 

CONCEPTUAL FRAMEWORK 

The r a p i d l y  changing and i n c r e a s i n g l y  complex n a t u r e  of environ- 

mental needs i n  r e c e n t  yea r s  has presented  i n d i v i d u a l s  i n  water  r e sou rces  

w i th  many problems, These problems have given r i s e  t o  g r e a t e r  r e sea rch  

without  corresponding methods f o r  t r a n s f e r  and use  of t hese  r e s u l t s ,  

Cen t r a l ,  then ,  i s  t h e  need f o r  admin i s t r a to r s ,  s p e c i a l i s t s ,  and change 

agents  i n  water  resources  t o  understand how re sea rch  i s  disseminated 

and u t i  li zed, 

A po in t  of depa r tu re  f o r  t he  development of t h e  conceptual  frame- 

work i s  work drawn from the  f i e l d s  of sociology and psychology which 

r e l a t e  t o  eommunieation and adoption p roces sesp  Both processes  use 

concepts which a f f e c t  t he  d isseminat ion  and u t i l i z a t i o n  of r e sea rch  

information,  To conceptualize t h e  means through which r e sea rch  i s  

t r a n s f e r r e d  and u t i l i z e d ,  t h e  fo l lowing  processes  and concepts  a r e  

presented,  

Communication Process  
- .  

Research f ind ings  must be communicated from one person t o  another ,  

Loomi s (1960, p ,  30) desc r ibes  eornmunication i n  o rgan iza t ion  a s  a 

9 J process  by which information,  dec i s ions  and d i r e c t i v e s  a r e  t r ans -  

mi t t ed  among a c t o r s  and t h e  way i n  which knowledge, opinions and a t t i -  

tudes a r e  formed o r  modified by i n t e r a c t i o n O a 8  F i she r  (1950, p ,  103) 

poin ted  out  t h a t  many people underest imate t h e  importance of communi- 

ea t ion ,  f ~ s  complexity, and i t s  power, Communication i s  a t  t h e  h e a r t  

of a19 ope ra t ions ,  and i t  encompasses a l l  a c t i v i t i e s  by which we 

in f luence  o t h e r s ,  Havelock (1960, pp, 11-29) s t r e s s e s  t h a t  " technologica l  



advances i n  communication i s  one of t h e  major f o r c e s  i n  a c c e l e r a t i n g  

the  r a t e  of change i n  a l l  a spec t s  of l i v i n g , "  

Communication makes i n t e r a c t i o n  poss ib l e  by providing some 

exchange of information and meanings, Because i t  i s  necessary  and so  

e s s e n t i a l  t o  t r a n s f e r r i n g  knowledge and information,  communication i s  

a primary cons idera t ion  i n  t h i s  s tudy ,  I f  communication i s  t o  be  

e f f e c t i v e ,  Bross (1953, pp, 147-148) i n d i c a t e s  t h a t  information being 

communicated must be r e l e v a n t ,  f r e e  from b i a s ,  r epea t ab le  and quant i-  

f i a b l e ,  Berlo (1960, p, 12) emphasizes t h a t  "we communicate t o  

influence--to a f f e c t  w i th  i n t e n t , ' '  

A l l  models of t h e  communication process  inc lude  t h e  f i v e  b a s i c  

fea tures- - the  sender ,  message, channel,  t rea tment  and r e c e i v e r ,  

Carpenter (1970, Figure 1 )  inc ludes  a number of r e l a t e d  concepts i n  

h i s  communication model which a r e  important i n  research  d isseminat ion  

and u t i l i z a t i o n ,  

The d isseminat ion  of information w i l l  occur through bo th  t h e  

formal and informal. channels of communication as new ideas  a r e  gained 

from t h e  r e sea rche r  and t r a n s f e r r e d  u l t i m a t e l y  t o  the  use r s ,  This i s  

a v i t a l  process  and one r e q u i r i n g  s k i l l s  e s p e c i a l l y  by t h e  administra-  

t o r  and t h e  change agents  i n  t he  r o l e  of disseminat ion of t h e  new 

ideas ,  Hicks (1967, pp,  305-306) says  t h a t  people in any group com- 

munfcate w i t h  a s e t  of s k i l l s ,  The i n d i v i d u a l  sending messages has 

a t t i t u d e s  t h a t  a f f e c t  him i n  the  way he communicates, An a t t i t u d e  

e x i s t s  when a person has some d e f i n i t e  f e e l i n g  toward h imsel f ,  t h e  

o t h e r  person o r  the  s u b j e c t  mat te r  being communicated, These a t t i -  

tudes a r e  e i t h e r  p o s i t i v e  o r  nega t ive  and seldom n e u t r a l ,  The change 

agent has  knowledge of t h e  communication process ,  the  s u b j e c t  m a t t e r  



THE ELEMENTS COMMUNICATION MODEL 

SENDER MESSAGE CHANNEL +TREATMENT+ RECEIVER - 
Comm. Skills 

writing 
speaking 
reasoning 

Know ledge 

subject 
purpose 
comm. process 
receiver 

Attitudes-Values 
self concept 
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and knowledge of peop le ,  Peop le  communicate a c c o r d i n g  t o  t h e  i n f l u e n c e  

o f  t h e i r  environment and t h e i r  s o c i o c u l t u r a l  sys tems ,  Hicks f u r t h e r  

d e s c r i b e s  t h e  pe rson  who i s  i n i t i a t i n g  t h e  communication as one who 

t I l i v e s  r o l e s ,  occup ies  c e r t a i n  p o s i t i o n s ,  commands c e r t a i n  

s t a t u s  and p r e s t i g e ,  performs c e r t a i n  f u n c t i o n s  and o p e r a t e s  
w i t h i n  c e r t a i n  r e l a t i o n s h i p s  t o  h i s  fellowmen,'" 

Communication i s  n o t  a one-way p r o c e s s ,  I n f o r m a t i o n  f l o w i n g  from 

r e s e a r c h e r s  t o  u s e r s  i s  on ly  p a r t  o f  a u t i l i z a t i o n  c y c l e ,  To complete  

t h e  c y c l e ,  f eedback  i s  needed,  Communication of messages r e s u l t s  i n  

d i f f e r e n t  r e s p o n s e s  by t h e  r e c e i v e r ,  and t h e  knowledge of t h e s e  r e s p o n s e s  

i s  a form of  feedback ,  B e r l o  (1960, p ,  103) s t a t e s  f t  s i m i l a r l y  when 

h e  s a y s ,  " I f  a communication s o u r c e  decodes  t h e  message t h a t  h e  

encodes ,  i f  t h e  message i s  p u t  back i n t o  t h e  sys tem,  we have feedback. ' "  

B e r l o  (1960, p ,  115)  f u r t h e r  i n d i c a t e s  t h a t  feedback i n  t h e  communica- 

t i o n  p r o c e s s  i s  impor tan t  s i n c e  i t  p r o v i d e s  t h e  s o u r c e  w i t h  i n f o r m a t i o n  

concern ing  s u c c e s s  i n  accompl i sh ing  h i s  o b j e c t i v e  and i s  u s e f u l  i n  

a n a l y z i n g  e f f e c t i v e n e s s ,  

G r f f f i t h  (1964, p ,  173) e x p r e s s e s  t h e  f a c t  t h a t  f eedback  i s  t h e  

i n p u t  from t h e  environment t o  t h e  sys tem t o  a d j u s t  and improve 

performance,  

D f f f u s l o n  and Adoption P r o c e s s e s  - 
A key i s s u e  i n  t h i s  s t u d y  i s  t h e  s p r e a d  of new r e s e a r c h  informa- 

t i o n  o r  p r a c t i c e s  t o  and among p o t e n t i a l  u s e r s ,  Both t h e  d i f f u s i o n  

and a d o p t i o n  p r o c e s s e s  have major  i m p l i c a t i o n s  i n  c o n c e p t u a l i z i n g  how 

r e s e a r c h  becomes t r a n s f e r r e d  and used ,  

A p p l i c a t i o n  of r e s e a r c h  knowledge i s  n o t  ach ieved  i n  a s i n g l e  s t e p ,  

b u t  i n  a series of s t e p s  which may be  reviewed a s  a p r o c e s s ,  



e a  It i s  c l e a r  t h a t  r e sea rch  a lone  i s  not  enough t o  so lve  
most problems; t he  r e sea rch  r e s u l t s  must be  d i f f u s e d  and 
adopted b e f o r e  t h e i r  advantages can be  r e a l i z e d  ." (Rogers, 
1962, P O  3 )  

Research s t u d i e s  of many o rgan iza t ions  r e v e a l  t h a t  e f f e c t i v e  means have 

been u t i l i z e d  i n  a r e a s  such a s  medicine, a g r i c u l t u r e  and educa t ion  t o  

o b t a i n  a p p l i c a t i o n  by the  p r a c t i  t i o n e r ,  

Perhaps one of t he  f i n e s t  examples of t h e  development of knowledge 

and a planned system of f u l l  u t i l i z a t i o n  occurs  wi th  a g r i c u l t u r a l  

ex tens ion  s e r v i c e ,  Kel ly (1969, pp, 38-39) echoes these  sent iments  

w i th  a s ta tement  about a f u l l  development and u t i l i z a t i o n  program: 

11 A no tab le  example of t h i s  i s  t h e  land-grant  u n i v e r s i t y  
and t h e  a g r i c u l t u r a l  ex tens ion  system, The land-grant 
co l l eges  o r  u n i v e r s i t i e s  were dedica ted  t o  doing app l i ed  
r e sea rch  i n  t h e  sc i ence  of a g r i c u l t u r e  and t h e  mechanic 
a r t s ,  These co l l eges  and u n i v e r s i t i e s  developed r e sea rch  
programs i n  b a s i c  sc iences  a s  we l l  a s  experimental  s t a t i o n s  
f o r  t h e  development and ref inement  of knowledge-based 
kechnologies f o r  u se  i n  engineer ing  and a g r i c u l t u r e ,  A s  
t h e  ex tens ion  s e r v i c e  developed, county agents  were 
a t t ached  t o  t h e  s t a t e  land-grant  co l l ege  o r  u n i v e r s i t y  
t h a t  rece ived  f i n a n c i a l  support  from both s t a t e  and 
f e d e r a l  governments, The county agent and h i s  s t a f f  
developed l o c a l  o rgan iza t ions  of a d u l t  farm men and women 
and of farm youth t o  provide both a channel toward inform- 
i n g  consumers concerning new and b e t t e r  a g r i c u l t u r a l  
p r a c t i c e s  and toward g e t t i n g  awareness of unmet consumer 
needs and unsolved problems back t o  c e n t e r s  of knowledge 
and research, '' 

It i s  important  t o  r e a l i z e  t h e  r e sea rch  which i s  being t r a n s f e r r e d  

o f t e n  assumes t h e  q u a l i t y  of an innovat ion ,  Innovat ions may be new 

i d e a s ,  products ,  and procedures ,  It may, f o r  example, a l s o  invo lve  new 

types of t r a i n i n g  of l o c a l  l e a d e r s  by the  change agent  which r e s u l t s  i n  

g r e a t e r  p a r t i c i p a t i o n  by the  c l i e n t e l e  i n  planning processes ,  This  type 

sf innovat ion may involve  the  i n t r o d u c t i o n  of new s k i l l s  t o  l e a d e r s  t o  

develop group a c t i o n ,  c i t i z e n  p a r t i c i p a t i o n  i n  problem so lv ing  and 

dec i s ion  making i n  water  r e sou rces  planning,  



Evere t t  Rogers (1969, p,  124) emphasizes t h a t  t h e r e  a r e  c e r t a i n  

c h a r a c t e r i s t i c s  of a succes s fu l  innovat ion,  It must have r e l a t i v e  

advantages over previous methods and be  compatible w i th  p re sen t  va lues ,  

a t t i t u d e s ,  and i n s t i t u t i o n s ,  It must b e  s imple enough f o r  p a r t i c i p a n t s  

t o  make d i s c r e t e  dec i s ions  about i t  wi th in  t h e i r  own frame of r e f e rence ,  

The innovat ion must be capable of be ing  implemented on an  experimental  

o r  p r o t o t y p i c a l  b a s i s ,  and i t  must be d i s c r e t e  enough t o  be  communi- 

cab le  and understood on i t s  own m e r i t s ,  

The acceptance of a new innovat ion i n  t he  s o c i a l  system may b e  an 

ind iv idua l  o r  group d e c i s i o n a  A dec i s ion  t o  adopt a p r a c t i c e  u sua l ly  

occurs  through a  sequence of events  and in f luences  ope ra t ing  through 

time, The adoptionphenomenon of i nd iv idua l s  i s  dependent upon a  mult i -  

tude  of i n t e r r e l a t e d  personal ,  s o c i a l ,  and s i t u a t i o n a l  f a c t o r s ,  An 

adoption of innovat ion  r e l a t i n g  t o  water  resources  o f t e n  w i l l  r e q u i r e  

group dec i s ions  even though one i n d i v i d u a l  may heavi ly  i n f l u e n c e  t h e  

dec is ion  of t h e  o t h e r s ,  I n  water  resources ,  be fo re  a s t a t e  agency uses  

water  resources  r e sea rch ,  some o f f i c i a l  has  t o  accept  the innovat ion  

and must have o t h e r s  i n  t h e  o rgan iza t ion  p a r t i c i p a t e  i n  t h e  dec i s ion  t o  

use  t h e  new process ,  i d e a  o r  method, 

Thephenomenonis f r equen t ly  termed d i f f u s i o n ,  Rogers (1969, p ,  12) 

i n d i c a t e s  t h a t  t h e r e  a r e  a t  l e a s t  f o u r  elements of d i f f u s i o n :  (1) t h e r e  

i s  an idea ,  innovat ion o r  concept,  (2) t h e  i d e a  i s  communicated from one 

i n d i v i d u a l  t o  another ,  ( 3 )  t h i s  a c t i v i t y  occurs  i n  a  s o c i a l  system, and 

( 4 )  i t  occurs  over rime, 

Diffus ion  i s  b a s i c a l l y  t h e  process  i n  which new ideas ,  messages o r  

innovat ions  spread from person t o  person o r  system t o  system, 



It i s  one t h i n g  f o r  r e s e a r c h  i n f o r m a t i o n  t o  s p r e a d ,  and i t  i s  q u i t e  

a n o t h e r  t h a t  i t  f a  a c t u a l l y  used,  There  i s  a p r o c e s s  by which t h e  new 

fnformacion i s  a c t u a l l y  p e r c e i v e d ,  i n t e r n a l i z e d ?  and used  by t h e  

c l i e n t e l e ,  Rogers (1969, p ,  75) r e f e r s  t o  t h i s  as t h e  a d o p t i v e  p r o c e s s  

invoSvBng f i v e  s t a g e s :  ( I )  awareness ,  (2 )  i n t e r e s t ,  (3 )  e v a l u a t i o n ,  

( 4 )  t r i a l ,  and (5) a d o p t i o n ,  F i g u r e  2 i n d i c a t e s  t h e  involvement o f  

i n d i v i d u a l s  a t  t h e s e  v a r i o u s  s t a g e s  i n  t h e  a d o p t i v e  p r o c e s s ,  

Durfng t h e  awareness  s t a g e  t h e  c l i e n t e l e  may h e a r  abou t  some new 

r e s e a r c h  f i n d i n g  b u t  may n o t  be  mot iva ted  t o  t a k e  f u r t h e r  a c t i o n ,  

L ionberger  (1969, p, 43) i n d i c a t e s  t h a t  mass media s o u r c e s  a r e  u s e f u l  

i n  t h f s  e a r l y  s t a g e o  The o r g a n i z a t i o n  could  u t i l i z e  TV, newspapersD and 

p u b l i c a t i o n s  i n  g e t t i n g  r e s e a r c h  i n f o r m a t i o n  t o  l a r g e  groups  of poten-  

t i a l  u s e r s  w i t h  t h e  r e a l i z a t i o n  t h a t  t h i s  r e p r e s e n t s  o n l y  a n  i n i t i a l  

s t ep0  

It i s  i n  t h e  n e x t  phase  t h a t  i n d i v i d u a l s  become i n t e r e s t e d  enough 

i n  t h e  new r e s e a r c h  i n n o v a t i o n  t h a t  t h e y  s e e k  i n f o r m a t i o n  abou t  i t ,  

The person  h a s  heard  something abou t  t h e  i n n o v a t i o n  and now is  a c t i v e l y  

invo lved  i n  o b t a i n i n g  more i n f o r m a t i o n ,  

It i s  i n  t h e  n e x t  s t a g e  o r  e v a l u a t i o n  s t a g e  t h a t  t h e  i n d i v i d u a l  

d e c i d e s  whether  o r  n o t  t o  t r y  t h e  i n n o v a t i o n ,  and d u r i n g  t h f s  s t a g e  

c l o s e  o r  i n t e n s i v e  communication i s  i m p o r t a n t ,  A l a r g e  number of 

r e s e a r c h e r s  r e p o r t  t h e  importance o f  p e r s o n a l  s o u r c e s  of communicatfon 

i n  t h f s  e v a l u a t i o n  s t a g e  (Rogers,  1969, p ,  9 9 ) ,  It i s  through p e r s o n a l  

c o n m c r  a t  t h i s  p o f n t  t h a t  c r u s t  can be  developed between t h e  change 

a g e n t  and t h e  r e s e a r c h  u s e r ,  and g r e a t e r  amounts o f  i n f o r m a t i o n  and 

i d e a s  can b e  exchanged, During t h i s  t ime  t h e  change i s  more d i r e c t l y  

invo lved  w i t h  t h e  s o c i a l  sys tem of t h e  u s e r s ,  



Ff gure 2 .  Involvement of an Individual at Stages of the Adoption 
Process 

Time 

Adopted from Everett M. ~ogers'Diffusion of Innovation. The Free Press, 
New Pork 1969.  



A f o u r t h  s t a g e  which occurs  i n  adoption process  i s  the  " t r i a l  

s t a g e B s e  and i t  i s  h e r e  t h a t  t h e  innovat ion  i s  a c t u a l l y  t r i e d  on a  

l i m i t e d  s c a l e ,  W new monitor ing system which has  promise f o r  s t a t ewide  

a p p l i c a t i o n  may only be  used on one r i v e r  bas in  dur ing  t h i s  s t a g e  of 

adoption,  The change agent must work extremely c l o s e  and c a r e f u l l y  

during t h i s  s t a g e  so t h a t  t h e  u s e r  can s e e  t h e  va lue  of t h e  innovat ion 

and no t  i ncu r  e r r o r s  o r  problems of such magnitude t h a t  i t  would be 

r e j e c t e d ,  Here, the  dec i s ion  i s  made t o  move ahead o r  r e j e c t  t h e  innova- 

t i o n ,  Many elements w i th in  the  s o c i a l  system can have an e f f e c t  on 

t h i s  dec i s ion ,  The innovat ion may be r e j e c t e d  a s  being too complicated, 

too  c o s t l y ,  and undes i r ab le  o f t e n  because of va lue  judgments, 

During the  adoption s t age ,  t h e  use r s  move from t r i a l  t o  f u l l  use  

of t h e  innovat ion ,  Change agents  would have t o  work c l o s e l y  wi th  u s e r s  

t o  supply enough information t o  he lp  wi th  t h i s  t r a n s i t i o n  and enough 

follow-through t o ,  i n  f a c t ,  s e e  t h a t  adopt ion and n o t  r e j e c t i o n  occurs ,  

F u l l  d i sseminat ion  and u t i l i z a t i o n  of r e sea rch  a l s o  r e q u i r e s  an 

understanding of s o c i a l  systems, An understanding of s o c i a l  systems i s  

a  v i t a l  p a r t  of t h e  cogn i t i ve  framework of change agents  and t h e  

prospee t lve  u s e r s  and necessary before e f f e c t i v e  communications of new 

re sea rch  and innovat ions  can occur ,  

9 @  If  we know what a  s o c i e t y ' s  c u l t u r e  is ,  inc lud ing  i t s  
p a r t i c u l a r  system of va lues  and a t t i t u d e s ,  we can p r e d i c t  
wi th  a f a i r l y  high degree of p r o b a b i l i t y  whether t h e  bulk  
of i t s  members w i l l  welcome o r  r e s i s t  a  p a r t i c u l a r  innova- 

1 8  t i o n ,  (Linton, 1952, p, 74) 

The c l i e n t e l e  o r  u s e r s  of r e sea rch  information ope ra t e  w i t h i n  a  

framework o r  s o c i a l  system, and p ro fe s s iona l  change agents  a r e  a l s o  

operarfng w i t h i n  t h e i r  s o c i a l  system, Univers i ty  r e sea rche r s ,  



pro fes s iona l  water  resources  s p e c i a l i s t s  and t h e  u s e r s  of research  

information a l l  o p e r a t e  w i t h i n  s e p a r a t e  frameworks o r  s o c i a l  systems, 

Researchers Water Resources C l i e n t e l e  o r  Research 
S p e c i a l i s t  Users 

S o c i a l  System S o c i a l  System Soc ia l  System 

Ul t imate ly ,  l i nkage  and i n t e g r a t i o n  of t h e  s o c i a l  systems of t he  c l i en -  

t e l e  o r  u s e r s  and t h e  s o c i a l  system of water  resources  r e sea rch  person- 

ne l  becomes im'~portant, The degree of i n t e g r a t i o n  of t h e  two systems Is 

s i g n i f i c a n t ,  Ryan (1969, p ,  11) i n d i c a t e s  t h a t :  

' l ~ h e  g r e a t e r  t he  i n t e g r a t i o n  of t h e  system, the  g r e a t e r  t h e  
p o s s i b i l i t i e s  a r e  of maximum opt imiza t fon  of t h e  system, 

1 8  The g r e a t e r  t h e  opt imiza t ion  t h e  more e f f e c t i v e  i t  w i l l  be ,  

S imi l a r ly ,  Havelock, -- e t  a l  (1969, pp, 11-21) use the  term l inkage  

which he s t a t e s :  

$ D  simply s i g n i f i e s  t he  degree of i n t e r p e r s o n a l  o r  i n t e rg roup  
connection; the  ex t en t  t o  which mutual communicative r e l a -  
t i o n s  e x i s t  among two o r  more p a r t i e s ,  The more l i nkages  
t h e r e  a r e ,  t he  more e  f e c t i v e  w i l l  be  t h e  day-to-day con- 
t a c t  and exchange of information;  hence, t h e  g r e a t e r  w i l l  
b e  the  mutual u t i l i z a t i o n  of knowledge, Most impor tan t ly ,  
t he  g r e a t e r  t h e  number of overlapping l i nkages  throughout 
the  macrosystem of knowledge product ion and d isseminat ion ,  
the  more f requent  and t h e  more e f f e c t i v e  w i l l  b e  t he  
knowledge u t i l i z a t i o n  by a l l o "  

9be change agent  i n  water  resources  w i l l  f i n d  i t  necessary  t o  

e s t a b l f s h  a f u n c t i o n a l  r e l a t i o n s h i p  wi th  the  r e sea rche r s  a s  w e l l  a s  

with the  c l i e n t e l e ,  The degree of integration of t he  change agent and 

t h e  r e sea rche r s  w i l l  be a  measure of t h e  e f f e c t i v e n e s s  of each,  atly 

t e c h n i c a l  r e p o r t  o r  r e sea rch  f ind ing ,  r e g a r d l e s s  o f  how w e l l  w r i t t e n  and 

prepared,  has  l i m i t e d  va lue  wichout Its u l t ima te  a p p l i c a t i o n ,  Berlo 

(1960, p, 13) expresses  t h e  opinion t h a t  ""to o f t e n  w r i t e r s  t h i n k  t h a t  

t h e i r  job i s  t o  w r i t e  t e c h n i c a l  r e p o r t s  r a t h e r  than t o  a f f e c t  the  



behavior of t h e i r  r e a d e r , "  The change agent  must become i n t e g r a t e d  i n t o  

t h e  c l i e n t e l e  system f o r  e f f e c t i v e  u t i l i z a t i o n  t o  occur ,  The change 

agent  p l ays  an important r o l e  of l i nkage  between r e sea rche r  and r e sea rch  

Usersa 

Loomis (1960, pp, 4-5) says  t h a t  a  s o c i a l  system i s  composed of t he  

pa t t e rned  i n t e r a c t i o n  of i t s  members, and t h e  s t r u c t u r e  of t h e  s o c i a l  

system may be descr ibed  a t  any given po in t  by ana lyz ing  a number of 

elements,  These elements a r e :  (1) b e l i e f  (knowledge), (2 )  sent iment ,  

( 3 )  end, goa l ,  o r  o b j e c t i v e ,  (4) norm, (5) s t a t u s  r o l e  ( p o s i t i o n ) ,  

(6) rank, ( 7 )  power, (8) sanc t ion ,  and (9) f a c i l i t y ,  A knowledge of a l l  

of t hese  elements and some s k i l l  i n  u t i l i z i n g  them becomes important  t o  

the  u l t ima te  e f f e c t i v e n e s s  of t h e  change agent ,  Some of t he  elements 

which a r e  c r i t i c a l  he re  and w i l l  be considered i n  some d e t a i l  i n  t h i s  

r e sea rch  a r e  norms and r o l e ,  

Norms of t h e  s o c i a l  system become important  t o  t hose  who a t tempt  

t o  improve t h e  process  of t r a n s f e r r i n g  knowledge between systems, Norms 

a r e  p r i n c f p l e s  of r i g h t  a c t i o n  binding upon members of a  group o r  s o c i a l  

system which guide o r  r e g u l a t e  proper  o r  accep tab le  behavior ,  Loomis 

(1960, p ,  16) s t a t e s  t h a t  norms a r e  a l l  t h e  c r i t e r f a  f o r  judging 

cha rac t e r  o r  conduct of i n d i v i d u a l s  and group a c t i o n ,  He sugges ts  t h a t  

norms in f luence  t h e  range of goa l  choices  and govern t h e  s e l e c t i o n  and 

app l f ca t ion  of f a c i l i t i e s  t o  reach c e r t a i n  ends and goals ,  Rogers 

(1969, p ,  56) def ined  norm a s  t he  most f r equen t ly  occurr ing  p a t t e r n  of 

ove r t  behavior f o r  t h e  members of a s o c i a l  system, He ind ica t ed  t h a t  

t he  s o c i a l  systems have norms which might be descr ibed  on a  continuum 

from the  t r a d i t i o n a l  which may discourage t h e  adoption of new re sea rch  

to the modern which would a c t i v e l y  seek ou t  new innovat ion,  Norms of 



both the individual and the social system can be measured on a con- 

tinuum 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." 

Havelock, et al (1969, pp. 5-6), stress the importance of norms 

to dissemination and utilization: 

"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 sf 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 

t h a t  individuals have multiple roles and tend to organize their behavior 

in terms sf 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 social system may be quite 

different. The change agent is influenced by the university, officials, 

administrators, peers or co-workers, personnel in other agencies, and 

the clientele or users of water research information. Each of these 

groups will develop different concepts of the change agent's role, I f  

these conflicting demands become too great, individuals may attempt to 

relieve the strain by deviation from institutions ized expectations 

(Bredemeier and Stephenson, 1962, p. 128).  In a new and expanding 



organ iza t ion  l i k e  the  WRRI, r o l e s  may n o t  be a s  c l e a r l y  e s t a b l i s h e d  and 

de l inea t ed ,  Under such condi t ions ,  some members of t h e  o rgan iza t ion  

may w e l l  exper ience  r o l e  ambiguity as they t r y  t o  a d j u s t  t o  t h e  new r o l e s ,  

A change agent  i n  a  new job assignment,  working wi th  a  d i v e r s e  and o f t e n  

unc lea r  c l i e n t e l e  group, may e a s i l y  f i n d  r o l e  ambiguity,  An important  

cons ide ra t ion  f o r  t h e  change agent  i s  t h a t  he have a hea l thy  understand- 

i ng  of h i s  r o l e  and r e a l i s t i c  expec ta t ions  regard ing  change, 

A s t r o n g  model f o r  water  r e sou rces  r e sea rch  d isseminat ion  and u t i l i -  

z a t i o n  should be  b u i l t  only a f t e r  a sys temat ic  s tudy  of t he  information 

a v a i l a b l e  from many d i s c i p l i n e s ,  Over one thousand s t u d i e s  r e l a t i n g  t o  

d isseminat ion  and u t i l i z a t i o n  of information were reviewed i n  ~ a v e l o c k ' s  

(1969) work on t h e  s u b j e c t ,  The i n t e g r a t i o n  of t h i s  information and t h a t  

from o t h e r  a r e a s  and d i s c i p l i n e s  w i l l  be  u s e f u l  and meaningful i n  bu i ld ing  

a  body of knowledge f o r  t h i s  s tudy ,  G u i l l i t o n  (1962, p ,  180) observes 

t h a t  space r e sea rch  and phys i ca l  s c i ences  a r e  f u r n i s h i n g  abundant evidence 

of t he  u n i t y  of knowledge, Achoff (1960, p,  6) emphasizes t h i s  when he  

s t a t e s . "  

"We must s t o p  a c t i n g  as though n a t u r e  were organized i n t o  
d i s c i p l i n e s  i n  t h e  same way t h a t  u n i v e r s i t i e s  a r e ,  The 
d i v i s i o n  of l a b o r  along d i s c i p l i n e  l i n e s  is no longer  an 
e f f i c i e n t  one, I n  f a c t ,  i t  h a s  become so  i n e f f i c i e n t  t h a t  
even some academic i n s t i t u t i o n s  have begun t o  acknowledge 
t h e  f a c t ,  '' 

The new program of d isseminat ion  and u t i l i z a t i o n  f o r  water  resources  

r e sea rch  should r e f l e e t  a s y n t h e s i s  of t he  b e s t  r e sea rch  f i n d i n g s  and 

supporeing theory,  





Related Models 

Havelock, -- e t  a l  (1969, pp, 11-4-14) i n d i c a t e  s e v e r a l  models used 

t o  desc r ibe  d isseminat ion  and u t i l i z a t i o n  o r  t h e  t r a n s f e r  of knowledge, 

A11 of t h e  models have a s  a b a s i c  s t a r t i n g  p o i n t  t h e  communication a c t  

o r  movement of information from person t o  person o r  system t o  system, 

Three gene ra l  c a t e g o r i e s  a r e  used by Havelock t o  c l a s s i f y  t h e  models: 

(1) t h e  Research, Development, and Dif fus ion  Perspec t ive ;  ( 2 )  t he  

S o c i a l  I n t e r a c t i o n  Perspec t ive ;  and (3 )  t h e  Problem Solver  Pe r spec t ive ,  

I n  many ways t h e  Research, Development, and Dif fus ion  Model, 

F igure  3 ,  i s  a f u r t h e r  e l abo ra t ion  of t h e  b a s i c  communicatfon a c t ,  

Pro to types  of t h i s  model a r e  used i n  i ndus t ry ,  defense ,  space and 

e s p e c i a l l y  a g r i c u l t u r e ,  

Havelock, -- e t  a l  (1969, p ,  11-5) e l a b o r a t e  on t h e  Research, Develop- 

ment and Dif fus ion  Model, F i r s t ,  t h e r e  i s  t h e  pe r spec t ive  of a r a t i o n a l  

sequence moving from re sea rch  and development t o  packaging be fo re  d i s -  

semination occurs ,  Second, t h e  model assumes t h e  importance of  l a rge -  

s c a l e  planning which may involve  l o g i c a l  events  t ak ing  yea r s  t o  produce 

a p a r t i c u l a r  message, Third i s  t h e  r ecogn i t i on  t h a t  t h e r e  must be  a 

d i v i s i o n  of l a b o r  and a sepa ra t ion  of i n d i v i d u a l  r o l e s  and func t ions ,  

Fourth,  t h e  model assumes a c l e a r l y  i d e n t i f i e d  s p e c i f i c  audience which 

w i l l  be  r e c e p t i v e  t o  innovat ion i f  i t  is  de l ive red  i n  t h e  proper  channels ,  

i n  the  c o r r e c t  way, and a t  t h e  r i g h t  t ime,  F i f t h ,  t h i s  model p o i n t s  t o  

the  f a c t  t h a t  h igh  i n i t i a l  development c o s t  w i l l  r e s u l t  i n  even h ighe r  

ga in  i n  long-run terms of e f f i c i e n c y ,  q u a l i t y  and capac i ty  t o  reach  t h e  

t a r g e t  audience, 



S o c i a l  I n t e r a c t i o n  Pe r spec t ive  - - 
This  model, F igure ,  4 ,  i s  concerned with d i f f u s i o n  of innovat ions  

which a r e  h ighly  v i s i b l e  and s p e c i f i c ;  f o r  example, new v a r i e t i e s  of 

corn o r  a  new drug, This  model, according t o  Havelock, e t  a l  (1969, -- 
p,  11-%),  i s  based upon ex tens ive  empi r i ca l  r e sea rch ,  and it: 

"assumes the  ex i s t ence  of a  d i f f u s a b l e  * innova t ionv  a s  a  pre- 
cond i t i on  f o r  any a n a l y s i s  of t h e  d i f f u s i o n  process ,  The 
innovat ions  which a r e  chosen appear i n  a concre te  ' d i f f u s a b l e P  
form, such as a  type of f e r t i l i z e r  o r  a  new p r e s c r i p t i o n  drug, 
The p re fe rence  stems from t h e  most ou ts tanding  c h a r a c t e r i s t i c  
of t h e  s o c i a l  i n t e r a c t i o n  pe r spec t ive  school ,  t h e i r  thoroughly 
empir ica l  r e sea rch  o r i e n t a t i o n :  i f  t h e  innovat ion i s  a  s t a b l e  
element which we can e a s i l y  i d e n t i f y  as a cons t an t ,  t h e  t a s k  
of measurfng i t s  f low through a  s o c f a l  system over t ime i s  
made cons iderably  e a s i e r ,  This  measurement of t he  flow i s  the  
primary concern of t he  s o c i a l  i n t e r a c t i o n  t h e o r i s t s ;  they 
s tudy t h e  p a t t e r n  of flow and the  e f f o r t s  of s o c i a l  s t r u c t u r e  
and s o c i a l  r e l a t i o n s h i p s  and groupings on the  f a t e  of innova- 
t i o n s , , , S i x  magor p o i n t s  can be der ived  from t h e  theory  and 
t h e  cons ide ra t ionab le  quan t i t y  of empir ica l  r e sea rch  i d e n t i -  
f i e d  wi th  t h i s  s o c i a l  i n t e r a c t i o n  t r a d i t i o n ,  These a re :  
(1) t he  importance of t h e  s o c i a l  r e l a t i o n s  network, (2)  t h e  
u s e r ' s  p o s i t i o n  i n  t h a t  network, (3 )  t h e  s i g n i f i c a n c e  of t he  
informal  pe r sona l  r e l a t i o n s h i p s  and c o n t a c t s ,  (4)  t h e  impor- 
tance of r e f e rence  group i d e n t i f i c a t i o n s ,  (5) t h e  e s s e n t i a l  
i r r e l e v a n c e  of s i z e  of t h e  adopting u n i t ,  and (6)  t h e  d f f -  
f e r e n t f a l  s i g n i f i c a n c e  of d i f f e r e n t  types of i n f luence  
s t r a t e g i e s  a t  d i f f e r e n t  s t a g e s  i n  che adoption process , ' '  

Thfs model p l aces  emphasis on t h e  importance of c l o s e  i n t e r p e r -  

sona l  r e l a t i o n s h i p s  necessary  f o r  innovat ions  t o  d i f f u s e  wi th in  t h e  

s o c i a l  system, Mer i t s  of t h e  innovat ions  a lone  w i l l  n o t  s u f f i c e ;  bu t  

r a t h e r ,  t h e r e  i s  the  need f o r  compPex s o c i a l  involvement and i n t e r -  

a c t i o n ,  This  model i s  concerned wi th  the  ind iv idua l  u s e r ' s  p o s i t i o n  i n  

t h e  s o c i a l  system and h i s  p r o b a b i l i t y  of adopt ing an innovat ion ,  

Figure 4 provides a view s f  t h e  o rde r  i n  which c e r t a i n  i n d i v i d u a l s  i n  

t h e  s o c i a l  system adopt  innovat ions ,  

The S o c i a l  I n t e r a c t i o n  Model r e v e a l s  t h e  importance of face-to- 

f a c e  i n t e r p e r s o n a l  c o n t a c t s  and personal  sources  of communication t o  
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adopt ion,  Reference group i d e n t i f i c a t i o n  is  seen  a s  important  i n  d i f -  

fu s ion  of t he  innovat ion ,  Havelock, e t  a1 (1969, p ,  11-9), i n d i c a t e  -- 
t h a t  "pesple tend t o  adopt and maintain a t t i t u d e s  and behaviors  which 

they pe rce ive  a s  nonnat ive f o r  t h e i r  psychological  r e f e rence  group,'" 

Rogers (1962, p, 102) stresses t h e  importance of eosmopolfteness o r  

degree t o  which t h e  ind iv idua l s  i n  t h e  system look t o  e x t e r n a l  sources  

of information as an important p a r t  05 adoption,  Cosmopolite infonna- 

t i o n  concerning innovat ions  i n d i c a t e s  t hese  a r e  coming from o u t s i d e  the  

system and a r e  important  f o r  e a r l y  adoption,  Innovators ,or  t h e  f i r s t  

t o  a d o p t , r e l y  most heav i ly  on these  o u t s i d e  sources and have a cosmo- 

p o l i t e  o r i e n t a t i o n  which a l lows  them t o  s e e  re levance  and v a l u e  t o  

innovat ions  t h a t  o t h e r s  i n  t he  s o c i a l  system would no t ,  Havelock, e t  a 1  -- 
(1969, p ,  11-9), perce ive  the  importance of t h i s  by i n d i c a t i n g  t h a t :  

B B  A s o c i e t y  which al lows l a r g e  numbers of i n d i v i d u a l s  t o  
maintain l a r g e  numbers of d i v e r s e  and overlapping r e f e r -  
ence group i d e n t i f i c a t i o n  w i l l  be  a very innovat ive  
s o c i e t y a  a 

' .: Problem Solver Pe- 

The Problem-Solver Model, F igure  5, i s  b u i l t  upon t h e  assumption 

t h a t  knowledge u t i l i z a t i o n  i s  a p a r t  of t h e  problem-solving process  of 

the  use r  and h i s  needs and need s a t i s f a c t i o n ,  The process  descr ibed  i n  

t h e  model i s  a c y c l i c  one which inc ludes  sens ing  and formula t ion  of 

needs, i d e n f i f y i n g  va r ious  resources ,  determining what knowledge can 

be used i n  t h e  s o l u t i o n  and a t tempts  a t  s o l u t i o n  of needs o r  need 

r educ t ion ,  The e y c l f c  e f f e c t  assumes continuous e f f o r t s  of problem 

s d v i n g  (Havelock, .et- al, 1969, p ,  El - l%) ,  

The problem-solver pe r spec t ive  has a r e l a t i v e l y  r ecen t  o r i g i n ,  bu t  

cons iderable  ene rg i e s  a r e  being given t o  i t  by such s p e c i a l i s t s  a s  
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TSppi t t  (19591, Miles (19661, and Watson (19691, From such e f f o r t s ,  t h e  

problem s o l v e r  t h e o r i s t ,  Havelock (1969, pp, 11-13), i n d i c a t e s  f i v e  major 

t h a t  t h e  u s e r ' s  world i s  t h e  only s e n s i b l e  p l ace  from 
which to begin t o  cons ider  u t i l i z a t i o n ;  

t h a t  knowledge u t f l f z a t f o n  must fnc lude  a  d i a g n o s t i c  
phase where use r  i s  considered and t r a n s l a t e d  i n t o  a  
problem s tatementi  

t h a t  t h e  r o l e  of t h e  o u t s i d e r  i s  p r imar i ly  t o  serve  
a s  c a t a l y s t ,  c o l l a b o r a t o r  o r  consul tan t  on how t o  
p lan  change and b r ing  about t h i s  so lu t ion ;  

thar i n t e r n a l  knowledge r e t r i e v a l  and t h e  marsha l l ing  
of  i n t e r n a l  resources  should be  given at l e a s t  equal  
emphasis wi th  e x t e r n a l  r e t r i e v a l ;  and 

t h a t  s e l f - i n i t f a t i o n  by t h e  u s e r  o r  c l i e n t  system 
c r e a t e s  t h e  b e s t  mo t iva t iona l  c l ima te  f o r  l a s t i n g  change, 

i s c u s s i o n  of Models 

I n  summary, t he  fo l lowing  t h r e e  pe r spec t ives  provided t h e  conceptual  

b a s i s  f o r  t h i s  study: 

The r e sea rch ,  development, anddff fus i  o m  t akes  a broad --- 

approach t o  d isseminat ion  and u t i l i z a t i o n  from t h e  i n i t i a t i o n  of an 

innovat ion and c a r r i e s  i t  a l l  t h e  way to adoption on a  broad s c a l e ,  It 

i s  exemplif ied b e s t  i n  t he  a g r i c u l t u r a l  r e sea rch  and extensfon system, 

W v a r i e t y  of d i sseminat ion  methods are used t o  o b t a i n  adoption of a  

r e a d i l y  i d e n t i f i a b l e  Pnnovatfon, 

The s o c i a l  i n t e r a c t i o n  pe r spec t ive  focuses  upon the  processes  of - - - 

adoption once an innovat ion has  become known by t h e  s o c i a l  system, 

Interpersonnel.  r e l a t i o n s  a r e  considered important  and d i r e c t l y  i n f l u e n c e  

t h e  r a t e  of adopt ion,  The s t a g e  of adopt ion and the  media a s s o c i a t e d  

with each have been previous ly  d iscussed  under t h e  concepts of d i f f u -  

s i o n  and adopt ion ,  



i s  concerned wi th  t h e  e f f o r t s  on 

t h e  p a r t  of u s e r s  o r  r e c e i v e r s  t o  s a t i s f y  t h e i r  own problems o r  needs,  

Phases included i n  t h i s  pe r spec t ive  a r e  problem awareness, d i agnos i s ,  

search  f o r  and s e l e c t i o n  of a  s o l u t i o n ,  planning f o r  implementation, 

i n s t a l l a t i o n  and eva lua t ion ,  s t a b i l i z a t i o n  and poss ib l e  d i f f u s i o n  t o  o t h e r  

groups (Havelock, e t  a l ,  1969, pp, 10-69-70), 

It i s  c l e a r  t h a t  information a lone  i s  not  s u f f i c i e n t  f o r  r e sea rch  

d isseminat ion  and u t i l i z a t i o n ,  The s u c c e s s f u l  communication of water  

resources  r e sea rch  i s  a e ~ m p l e x ~ i n t e r r e l a t e d  process  deeply involv ing  

r e sea rche r s ,  Sinking systems,  and u s e r s .  

A s y n t h e s i s  of the  t h r e e  pe r spec t ives  provides  t h e  b a s i s  f o r  a  model 

t h a t  i s  d i r e c t l y  app l i cab le  t o  water  resources  r e sea rch  information a t  

t h e  s t a t e  l e v e l ,  Each pe r spec t ive  i s  e s s e n t i a l l y  an ex tens ion  of t h e  

o t h e r ,  Each p l aces  emphasis upon c e r t a i n  a s p e c t s  of t he  t o t a l  p rocess  

and views research  u t i l i z a t i o n  f r o m d i f f e r i n g  vantage  po in t s ,  Together 

they p r e s e n t  a comprehensive view of a  t o t a l  water  resources  research  

genera t ion  and u t i l i z a t i o n  model dep ic t ed  i n  F igure  6 ,  The major focus 

of t h e  model is communication and t h e  two-way exchange of information 

which inc lude  d isseminat ion  of r e sea rch  f i n d i n g s  and t h e  feedback of 

u s e r  r e sea rch  needs,  

Research development and d i f f u s i o n  can be viewed a s  a  j o i n t  respon- 

s i b i l i t y  of u n i v e r s i t y  r e sea rche r s  and t h e  Water Resources Research 

I n s t i t u t e ,  However, t h e  I n s t i t u t e  has  g r e a t e r  r e s p o n s i b i l i t y  f o r  

packaging and d i f f u s i o n ,  The I n s t i t u t e  f u r t h e r  func t ions  a s  a  c a t a l y s t  

a s  it encourages and a s s i s t s  groups t o  i d e n t i f y  needs and f u r n i s h e s  

research  informat ion ,  Development and d i f f u s i o n  can a l s o  se rve  t h e  

r o l e  of  Pinking agen t s  and u s e r s ,  depending upon t h e  problem under 
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cons ide ra t ion  and the  u l t i m a t e  r e c i p i e n t  of in format ion  i n  t he  communica- 

t i o n  chain,  

I n t e r a c t i o n  occurs  a t  any s t a g e  o r  with any of t h e  groups i n  t h e  

model and i s  a continuous and c y c l i c  process ,  Formal and informal  i n t e r -  

a c t i o n  a r e  v i t a l  f o r  r e sea rch  f i n d i n g s  t o  move t o  t h e  u s e r s  and t o  enhance 

the  adoption of new re sea rch ,  I n t e r a c t i o n  and r e s u l t i n g  feedback of 

research  needs a r e  important  throughout t h e  model as a r e c i p r o c a l  r e l a -  

t i onsh ip  o r  two-way f low of information,  The u s e r  must understand t h e  

processes  a t  work i n  t h e  s c i e n t i f i c  community; and s i m i l a r l y ,  t h e  sc ien-  

t i f i c  community must have empathy w i t h  t h e  u s e r s '  systems, 

Problem-solving occurs  w i th in  each group presented  i n  t h e  model, 

Steps involved i n  problem so lv ing  inc lude  awareness, d i agnos i s ,  seareh- 

fng  f o r  and s e l e c t i n g  a so lu t ion ,  planning f o r  implementation and p o s s i b l e  

d i f f u s i o n  t o  o t h e r  groups (Havelock, - e t  9 a 1  19691, Each group o r  organi-  

z a t i o n  must make t h e  e f f o r t  t o  i d e n t i f y  and s o l v e  i t s  problems us ing  

i t s  own re sources ,  I f  i n  t he  problem-solving process  r e sou rces  a r e  no t  

adequate,  t h e  group i s  encouraged t o  seek o u t s i d e  resources ,  The l i nkage  

agent  performs an important  func t ion  by s t i m u l a t i n g  and a s s i s t i n g  each 

system t o  move through the  va r ious  s t a g e s  of problem so lv ing ,  Linking 

agents  can a l s o  a s s i s t  each system t o  he lp  d e l i n e a t e  t he  o u t s i d e  resources  

and a s s i s t a n c e  a v a i l a b l e  f o r  t h e  s p e c i f i c  problems, 

A l l  systems i n  t h e  model need t o  be mutual ly f a m i l i a r .  wi th  o t h e r  

problem-solving processes  and exchange messages concerning needs, problems 

and s o l u t i o n s ,  Research u t i l i z a t i o n  i s  a p a r t ,  and only  a p a r t ,  of t he  

problem-solving process  which begins w i th  a need and ends wi th  t h e  s a t i s -  

f a c t i o n  s f  t h a t  need, 
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In summary, t he  model i nco rpora t e s  t h e  major f e a t u r e s  of t h e  t h r e e  

t h e o r e t i c a l  pe r spec t ives ,  It provides f o r  t h e  flow of r e s e a r c h  in fo r -  

mation from t h e  major sources  of r e s e a r c h  through t h e  l i n k i n g  s t r u c t u r e s  

t o  t h e  u s e r s  and subsequent feedback of needs, 

Drawing upon the foregoing  d i scuss ion  of t h e  d isseminat ion  and 

u t i l i z a t i o n  process ,  t he  o b j e c t i v e s  of t h e  s tudy and t h e  communication 

model f o r  water  resources  r e sea rch ,  t h e  fo l lowing  major a r e a s  were 

inves t iga t ed :  

(1) I n s t i t u t e  Communfcation wi th  Research-User Groups 

(2) Percept ion  of t h e  I n s t i t u t e  by Research-User Groups 

(3)  Percept ion  of Research-User Group Roles 

(4 )  Research-User Group I n t e r a c t i o n  

(5) Research Dissemination and U t i l i z a t i o n  

(6) P u b l i c  Understanding and Education Needs 



Chapter 3 

REVIEW OF EXISTING WATER RESOURCES 
INFORMATION EXCHANGE PROGRAMS 

I n v e s t i g a t i o n s  r e l a t i n g  t o  communication of water  r e sou rces  i n f o r -  

mation a t  t h e  s t a t e  l e v e l  have been s c a n t ,  Most of t he  i n v e s t i g a t i o n s  

conducted w i t h i n  the  framework of communication have been r e l a t e d  t o  

information exchange programs a t  t h e  n a t i o n a l  l e v e l  o r  na t iona l - to-  

s t a t e  l e v e l o  

Bas i ca l ly ,  t he  s t u d i e s  on information flows have given a t t e n t i o n  

t o  t h e  phys i ca l  a s p e c t s  of what t e c h n i c a l  information i s  t r ansmi t t ed  

t o  what groups and i n  what q u a n t i t i e s ,  Only minimal a t t e n t i o n  has  been 

devoted ro  the  needs and problems a s s o c i a t e d  wi th  the  communication of 

water  resources informat ion ,  The l a t t e r  ques t ion  i s  a c e n t r a l  concern 

i n  t h i s  i n v e s t i g a t i o n ,  

Any program which i s  used t o  extend water  resources  information 

from the s ta re- to-user  l e v e l  must u t i l i z e  t h e  v a l u a b l e  information 

exchange programs, This  i s  e s s e n t i a l  i f  previous research  i s  t o  be 

brought t o  bea r  on cu r ren t  needs and problems, 

Information Dissemination Se rv i ces  

There a r e  a number of information exchange and d isseminat ion  serv-  

i c e s  and systems wi th  major r e s p o n s i b i l i t i e s  f o r  water  resources  r e sea rch  

a t  the  n a t i o n a l  l e v e l ,  Important  in format ion  s e r v i c e s  i nc lude  t h e  

Clear ing  Housefor Federa l  S c i e n t i f i c  and Technical  Information, t he  

Science Information Exchange of t h e  Smithsonian I n s t i t u t i o n ,  t h e  

National  R e f e r r a l  Center f o r  Science and Technology i n  the  Library  of 

Congress, and t h e  Water Resources S c i e n t i f i c  Information Center  (WRSIC) 

of the  Of f i ce  of Water Resources Research, U,S, Department of t h e  



I n t e r i o r ,  WRSIC publ i shes  Se lec ted  Water Resouvces Abs t r ac t s ,  main ta ins  a  

c u r r e n t  l i s t i n g  of water resources  a b s t r a c t s ,  and publ i shes  an annual  

Water Resources Research Catalog,  I n  i t s  semi-monthly jou rna l ,  a b s t r a c t s  -- 
of c u r r e n t  and e a r l i e r  p e r t i n e n t  monographs, j ou rna l  a r t i c l e s ,  r e p o r t s  and 

o t h e r  pub l i ca t ion  formats  a r e  inc luded ,  Included i n  t hese  documents a r e  

the  water - re la ted  a s p e c t s  of t h e  l i f e ,  phys ica l ,  and s o c i a l  s c i ences  a s  

we l l  a s  r e l a t e d  engineering and Legal a s p e c t s  of t he  c h a r a c t e r i s t i c s ,  con- 

s e rva t ion ,  c o n t r o l ,  u s e ,  and management of water.  Se lec ted  Water Resources 

Abs t r ac t s  i s  designed t o  s e rve  the  s c i e n t i f i c  and t e c h n i c a l  information 
P 

needs of s c i e n t i s t s ,  engineers  and managers a s  one of s e v e r a l  planned 

s e r v i c e s  of t h e  Water Resources S c i e n t i f i c  Information Center ,  The c a t a l o g  

is  developed under c o n t r a c t  wi th  the  Science Information Exchange, 

Smithsonfan I n s t i t u t i o n ,  It provides  summary d e s c r i p t i o n s  o f  c u r r e n t  

r e sea rch  on water problems, 

The Science Information Exchange r ece ives  approximately 100,000 

unpublished summaries each year  which i d e n t i f y  who i s  planning what 

r e sea rch ,  where, and how supported by f e d e r a l  departments and agenc ie s  

and many from s t a t e ,  u n i v e r s i t y ,  p r i v a t e  g ran t ing  and commercial organi-  

za t ions ,  I n q u i r i e s  a r e  answered regard ing  information about r e s e a r c h  

planned o r  i n  progress ,  I t  i s  designed t o  br idge  t h e  gap between s t a r t  

of r e s e a r c h  p r o j e c t s  and t h e i r  subsequent pub l i ca t ion  s e v e r a l  years  

l a t e r ,  t hus  eomplemenrfng the  work of l i b r a r i e s  and documentation c e n t e r s  

t h a t  d e a l  wi th  the  publ ished r e s u l t s  of r e sea rch ,  

The Nat iona l  R e f e r r a l  Center f o r  Science and Technology main ta ins  a 

l i s t i n g  of t h e  o rgan iza t ions  and i n s t i t u t i o n s  which a r e  doing r e s e a r c h  o r  

cof8eetfng d a t a  on waeer and water - re la ted  s u b j e c t s ,  The c e n t e r ,  as t h e  

name impl ies ,  provides a  l i s t i n g  of o rgan iza t ions  which can supply 

information on a  s p e c i f i c  ques t ion ,  The cen te r  does n o t  a t tempt  t o  supply 
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t e c h n i c a l  information,  The Direc tory  of Information Resources i n  1966 

l i s ts  b e t t e r  than 750 o rgan iza t ions  involved wi th  r e s e a r c h  and c o l l e c t i n g  

d a t a  on water and water - re la ted  s u b j e c t s ,  

The Of f i ce  of Water Resources Research of t h e  United S t a t e s  Depart- 

ment of t h e  I n t e r i o r  i s  t h e  f e d e r a l  o f f i c e  which admin i s t e r s  f e d e r a l  funds 

f o r  t he  f  i f  ty-one s t a t e  I n s t i t u t e s ,  OWRR'S primary information dissemfna- 

t i o n  i n  a d d i t i o n  t o  t he  s e r v i c e s  of WRSIC inc lude  t h e  development of t h e  

Annual =, Research and s t a t e - o f - t h e - a r t  r e p o r t s ,  The pub- - 

l i e a t i o n ,  Research Reports,  i s  i ssued  q u a r r e r l y  and l i s ts  a l l  r e s e a r c h  

r e p o r t s  submitted by I n s t i t u t e s  and o the r  p a r t i c i p a n t s  i n  t h e  OWRR program, 

The North Caro l ina  Water Resources Research I n s t i t u t e  
-ram 

The needs f o r  r e sea rch  information i n  North Caro l ina  a r e  p r e s e n t l y  

befng addressed wi th  workshops, conferences,  seminars,  a n e w s l e t t e r ,  

pub l i c  appearances,  publ i sh ing  of r e sea rch  r e p o r t s  and answering informa- 

t i o n  r e q u e s t s ,  Curren t ly ,  t he  I n s t i t u t e  ma i l s  1150 monthly n e w s l e t t e r s  

conta in ing  information on water  r e sou rces  r e sea rch ,  planning and manage- 

ment, Segfs la&fve  developments, and a  l i s t i n g  of pub l i ca t ions  and r e p o r t s  

rece ived  a t  t h e  I n s t i t u t e  dur ing  the  month, Rec ip i en t s  of t h e  n e w s l e t t e r  

a r e  f e d e r a l ,  s t a t e ,  and l o c a l  agencies ,  u n i v e r s i t y  personnel ,  consu l t i ng  

engineers ,  s p e c i a l  i n t e r e s t  groups, county ex tens ion  chairmen and o t h e r s  

who have an i n t e r e s t  i n  water - re la ted  r e sea rch ,  A t o t a l  of f i f ty - two 

r e sea rch  r e p o r t s  (1991) have been publ i shed ,  Mass media a r e  used t o  

e a f l  a t t e n t i o n  t o  on-going r e sea rch  and p r o j e c t  completion r e p o r t s  deemed 

t o  be s f  f n t e r e s t  t o  rhe  pub l i c ,  

Figure 9 i l l u s t r a t e s  t he  I n s t i t u t e ' s  communication p a t t e r n s  which 

in f luence  its d i r e c t o r a t e ,  P a r t  of t h i s  s tudy w i l l  determine the  q u a l i t y  
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and q u a n t i t y  of comanunication f low from t h e  I n s t i t u t e  a s  perce ived  by 

u n i v e r s i t y  r e sea rche r s  and p r a c t i t i o n e r s ,  

Evaluat ion of OWRR Study 

A search  of t h e  WRSPC Selec ted  Water Resources Abs t r ac t s  i nd ica t ed  

only one e n t r y  r e l a t i n g  t o  communication of water  resources  r e sea rch  

information t o  p o t e n t i a l  u se r s ,  This  w a s  a s tudy  undertaken by Banks and 

Wolfe (1969) i n  which an  a n a l y s i s  was made of t h e  information exchange 

programs of OWRR, This  s tudy ,  "A Plan f o r  a Comprehensive Water Resources 

Research Information Exchange System," involved an  a n a l y s i s  of  t h e  

e f f e c t i v e n e s s  of t h e  OWRR and f i f t y -one  s t a t e  Water Resources Research 

I n s t i t u t e s  i n  ob ta in ing  information on water  r e sou rce  problems and d i s -  

seminating the  r e s u l t s  of t h e i r  r e sea rch  p r o j e c t s ,  

Included i n  t h e  s tudy  was a u se r  awareness survey t o  which 113 ind i -  

v i d u a l s  i n  s t a t e  and i n t e r - s t a t e  agencies ,  c i t y  water  departments ,  and 

consu l t i ng  engineers  i n  f o r t y - s i x  s t a t e s  and Puerto Rico responded, A 

summary of t hese  113 respondents  revea led  t h a t  t h e  OWRR and s t a t e  

I n s t i t u t e s  had not  been e f f e c t i v e  i n  t h e i r  r e s e a r c h  information exchange 

e f f o r t s ,  According t o  Banks and Wolfe (1969, p,  106) : 

"Among a l l  chese p o t e n t i a l  u se r  groups, 40 pe rcen t  had had no 
con tac t  whatsoever wfth OWRR, Only 49 percent  of t hese  poten- 
t f a l  u s e r s  were a b l e  t o  name a water r e sou rce  p r o j e c t  sponsored 
by OWRR i n  t h e i r  home s t a t e ,  Only 21  percent  were a b l e  t o  name 
an OW-sponsored p r o j e c t  i n  some o t h e r  s t a t e ,  and only 1 4  per- 
cent  were a b l e  t o  name an OWRR research  p r o j e c t  t he  r e s u l t s  of 
which they had used i n  t h e i r  work, More than h a l f ,  53 pe rcen t ,  
of t h e  p o t e n t i a l  u s e r s  f e l t  t h a t  t h e r e  were problems which 
r equ i r ed  s tudy  which were no t  being inves t iga t ed , ' '  

The Banks and Wolfe s tudy was heav i ly  weighted toward engineers  and 

p u b l i e  works and w a s  b a s i c a l l y  concerned wfth awareness,  I t  f a i l e d  t o  

dea l  adequate ly  wi th  t h e  eommunieation problems between s t a t e  I n s t i t u t e s  

and p o t e n t i a l  u s e r s  , 



According t o  Banks and Wolfe (1969,  p ,  23)  t h e  User Awareness Survey 

revea led  t h a t  t h e r e  i s  b e t t e r  communieation between s t a t e  I n s t i t u t e s  and 

p o t e n t i a l  u s e r s  than between O W  and p o t e n t i a l  u se r s ,  However, communi- 

c a t i o n  a t  the  s t a t e  l e v e l  was no t  found t o  be adequate  t o  keep a l l  u se r  

groups aware of cu r r en t  f i n d i n g s ,  

Federa l  Agency Sources of Water Resources Information 

The p r i n c i p a l  f e d e r a l  agencies  which make s i g n i f i c a n t  c o n t r i b u t i o n s  

t o  d isseminat ion  of water resources  r e l a t e d  information i n  North Caro l ina  

a r e  t he  Environmental P ro t ec t ion  Agency, Geological  Survey, t he  Corps of 

Engineers,  S o i l  Conservation Serv ice ,  Tennessee Valley Author i ty ,  and t h e  

Of f i ce  of Water Resources Research, 

The Environmental P ro t ec t ion  Agency i s  an independent f e d e r a l  agency 

wi th  r e s p o n s i b i l i t y  i n  t h e  f i e l d s  of a i r  and water p o l l u t i o n  c o n t r o l ,  

s o l i d  wastes,  r a d i o l o g i c a l  e f f e c t s ,  and p e s t i c i d e s ,  It provides wide 

d i s t r i b u t i o n  of r e sea rch  and demonstration p r o j e c t  completion r e p o r t s ;  

has  r e c e n t l y  f n f t f a t e d  a  technology t r a n s f e r  program; main ta ins  a water  

q u a l i t y  d a t a  s t o r a g e  and r e t r i e v a l  system (STORET); provides many t r a i n -  

i ng  o p p o r t u n i t i e s  a t  i ts  regional .  l a b o r a t o r i e s ;  and u t i l i z e s  a l l  forms 

of mass and s p e c i a l i z e d  @ommunicat%on media i n  support  of i t s  nat ionwide 

program, 

The Geological  Survey i s  a branch of t h e  Department of t h e  I n t e r i o r ,  

USGS has major r e s p o n s i b i l i t i e s  f o r  d a t a  c o l l e c t i o n  and computation of 

streamflows, s u r f a c e  water and ground water  supp l i e s ,  water  q u a l i t y  

records ,  major f l ood  and drought and o t h e r  hydrologic  s t u d i e s ,  Pub- 

l i s h e d  r e p o r t s  from USGS a r e  d i s t r i b u t e d  t o  major s t a t e  agencies ,  

l i b r a r i e s ,  p l anne r s  and o t h e r s  who have i n t e r e s t  i n  water  r e sou rces  d a t a  

of North Caro l ina ,  
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The Corps of Engineers has  r e s p o n s i b i l i t i e s  f o r  planning,  d i r e c t i n g  

and cons t ruc t ing  many s i n g l e  and multiple-purpose works f o r  t h e  f e d e r a l  

government, The Corps main ta ins  t he  na t ion"  navigable  waterways and is  

heav i ly  committed t o  water  development and nav iga t ion ,  It  has an exten- 

s i v e  research  and development component, A t  t h e  r eques t  of l o c a l  l e a d e r s ,  

comprehensive s t u d i e s  a r e  made of r i v e r  bas ins  f o r  f lood  c o n t r o l  and o t h e r  

water  resources  needs,  The r e s u l t s  of t hese  s t u d i e s  a r e  d i s t r i b u t e d  t o  

major water  resources  agencies ,  and pub l i c  meetings a r e  he ld  t o  p re sen t  

major f i n d i n g s  and suggested a c t i o n ,  Access t o  t h e  Corps' pub l i ca t ions  

can be gained through i t s  d i s t r i c t  o f f i c e s ,  

The S o i l  Conservation Serv ice ,  an agency i n  t h e  United S t a t e s  Depart- 

ment of Agr i cu l tu re ,  provides both t e c h n i c a l  s e r v i c e s  and information on 

s o i l  and water - re la ted  problems i n  r u r a l  and urban a r e a s ,  S o i l  maps, s o i l  

t reatment ,  land runof f ,  s tudy  r e s u l t s ,  and o t h e r  t e c h n i c a l  information 

important  t o  water management and use  are prepared and d i s t r i b u t e d  by 

t h e  S o i l  Conservation Serv ice ,  Under p rov i s ions  of Pub l i c  Law 566, t h e  

Watershed P r o t e c t i o n  and Flood Prevent ion Act of 1954,  t h e  S o i l  Conserva- 

t i o n  Serv ice  provides  t e c h n i c a l  and f i n a n c i a l  a s s i s t a n c e  t o  watershed a r e a s ,  

Flood prevent ion ,  water  supply,  r e c r e a t i o n  development, w i l d l i f e  p r o t e c t i o n  

and r educ t ion  i n  p o l l u t i o n  a r e  considered i n  watershed s t u d i e s ,  Resu l t s  

of these  s t u d i e s  a r e  r e a d i l y  a v a i l a b l e  from t h e  S o i l  Conservation Se rv i ce ,  

The Tennessee Valley Author i ty  i s  engaged i n  a wide range of r e s e a r c h  

e f f o r t s  d i r e c t e d  toward conserva t ion  and development of resources ,  

Research r e s u l t s  a r e  df sseminated i n  t h e  Tennessee Valley a r e a s  and t o  t h e  

major water  r e sou rces  agencies  i n  t h e  s t a t e s  where TVA has r e s p o n s f b l i t i e s ,  

The Of f i ce  of Water Resources Research, an extramural  r e sea rch  agency 

of the  U, S, Department of t he  I n t e r i o r ,  sponsors  a wide range of 



research  Chrongh s t a t e  P n s t i t u t e s ,  u n i v e r s i t i e s  a t  l a r g e ,  p u b l i c  agencies ,  

and p r ivace  f fmspns ,  I ts p r i n c i p a l  i n f o m a t i o n  arm is t h e  Water Resources 

S c i e n t i f i c  Information Center  which w a s  covered e a r l i e r  i n  t h i s  r e p o r t ,  

Inventory of Published and Unpublished Pnformacion on Water -- 
=DTtGZINOX: t h ~ a G o E i i Y - - -  
--. ---- --. - -- -. 

The McYunkin r e p o r t  con ta ins  a very ex tens ive  and eomprehensfve 

l i s t i n g  of publ ished and unpublished information r e l a t i n g  t o  t he  broad 

s u b j e c t s  of "water resourcesuP and "North Carol ina,  '' The major impetus 

f o r  t h i s  p u b l i c a t i o n  was the  e f f o r t  " to  compile and assemble, i n  a 

s i n g l e  pub l i ea t ion ,  a comprehensive inventory  and index t o  a l l  s f g n i f i -  

can t  p r i n t e d  information and d a t a  r e l e v a n t  t o  North c a r o l i n a B s  water  

resources" (McJunkin, p ,  v ) ,  This r e p o r t  i nc ludes  those  p u b l i c a t i o n s  

and o t h e r  m a t e r i a l s  from f e d e r a l ,  s t a t e ,  and o t h e r  sources  which a r e  

o r i e n t e d  to North Caro l ina  problems, Approximately one thousand copies  

of t h i s  r e p o r t  were distributed t o  l i b r a r i e s ,  s t a t e  agencfes ,  unfver- 

s f t i e s ,  departments ,  consu l t i ng  engineers ,  and p lanners ,  This  publ ica-  

t i o n  should be  esns idered  an e s s e n t i a l  r e f e rence  f o r  those who a r e  

engaged i n  any a s p e c t s  of r e sea rch ,  planning,  design and cons t ruc t ion ,  

management o r  educat ion i n  water  resources  i n  t h i s  s t a t e ,  



Chapter 4 

METHODS AND PROCEDURES 

Data for this study were generated from questionnaires admin- 

istered during 

research users 

the summer of 1970 to university researchers and 

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: 

I. 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 & the Colleges 
-. 

and - 
Universities of North Carolina. 
























































































































