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1. PREFACE

For years, the cooperative water resources research program of the
Office of Water Research and Technology and the water resources research
institutes in the respective states has been experiencing considerable
difficulty in generating agency, congressional, and user support of a
sort that attracts sufficient funding to maintain a dynamic research
program. Efforts to increase support have included recruiting greater
interaction with research user groups, expansion of the technology trans-
fer program, cultivation of interaction of center directors and research
users with congress, shifting requests for added funding within the re-
search program from the allotment funding given the respective states
to matching grant and federally funded projects focusing on national
priorities, and integrating the OWRT effort into a coordinated five-year
research and development program. The results have improved the program
and increased user support, but funding difficulties continue unabated.
The highlight of the 1979 Annual NAWID meeting was Bill Walker's presen-
tation of the préblem and plea to all to get together and solve it.

The problem and its solution have been subjected to considerable
debate for the last few years within both NAWID and OWRT. Each time,
the effort to build a strong case has been forced into the corner of
recognizing that OWRT files simply do not contain sufficient documentation
to present program achievements.

The series of papers, committee reports, and summaries of workshop
deliberations reproduced here for ready reference in the continuing

effort to improve documentation of program effectiveness argue toward a

concept of documentation that departs significantly from the emphasis




in the efforts to increase support referenced in the previous paragraph.
The concept here is to document program content and application rather
than to work for improvement through refinement of program administration.
The new thrust would demonstrate research achievements with carefully pre-
pared sets of research results that develop and maintain for each techni-
cal topic coming within the scope of the total OWRT program, a running
summary of the current state of knowledge and of how it is being applied
in problem solving. The running documentation would provide bases for

1) judging new proposals, 2) judging the contribution of completed re-
search, 3) identifying OWRT contribution to the total state of the art,

4) abstracting technical knowhow for solving user problems and technology
transfer and information dissemination programs, and 5) preparing testi-
mony and answering questions in program presentations.

Key documents in the evolution of the concept comprise the body of
this report. 1Its compiler entered the effort with an analysis of the
effectiveness of the Utah allotment program presented at the technology
transfer program at Fort Collins, Colorado, in June 1977. That paper
provided the sta;ting point for further development of the concept at a
workshop chaired by Neil Grigg at the Arlington NAWID meeting in April
1978. The workshop discussions led to a NAWID resolution that OWRT and
NAWID establish a joint ad hoc committee on documenting research effective-
ness and that committee recommended a strategy beginning with a Phase I
study to select promising topics for pilot efforts and a methodology for
implementing those efforts. The Phase I study was awarded to David
Howells. Phase II would begin to implement the actual documentation
through pilot topical assessments beginning as a trial effort and contin-
uing through interactive feedback with documentation successes and failures

toward establishment of an effective system.




The purpose of this compilation is to set forth the thinking that

led to the effort. The intent is to provide background for constructive
discussion as obviously the system is described here in nowhere sufficient

detail. The point is rather that thoughtful consideration of research

management strategies is sorely needed.

L. Douglas James




2. DESIGN OF OWRT ANNUAL ALLOTMENT RESEARCH
FOR MORE EFFECTIVE TECHNOLOGY TRANSFER *

By L. Douglas James, Donna H. Falkenborg, C. Earl Israelsen,
Frank W. Haws and Mardyne Matthews

ABSTRACT

A review of the 29 research projects completed in Utah over the
last twelve years under the OWRT Annual Allotment program revealed a
great deal of variety in the success achieved. Some projects produced
results that have received wide application. Other results seemed to
promise considerable contribution to more effective water management
but were never really accepted. Still other projects were never able to
deliver more than the most general contribution to knowledge.

From statistics collected on proposal characteristics and on the
efforts in disseminating findings and from interviews with principal
investigators on these projects, the obstacles to achieving promised |
objectives or to others using the results were listed and analyzed.

Data on the quality of the research results and the effort made to dis-
seminate them Qere then analyzed for significant associations. The
results generaéed suggestions for improving project selection and study
design so as to enhance the probability of usable results. The conclu-
sions provide help that program administrators can use to help principal
investigators from the time of proposal inception, to enhance productive
researcher—-user contacts, and to provide follow-through after report

completion.

*Presented at the Second International Conference on Transfer of Wate:
Resources Knowledge, Colorado State University, Fort Collins, Colorado,
June 29-July 2, 1977.




DESIGN OF OWRT ANNUAL ALLOTMENT RESEARCH
FOR MORE EFFECTIVE TECHNOLOGY TRANSFER

By L. Douglas Jamesl, Donna H. Falkenborgz, C.VEarl Israelsen3,
Frank W. HawsA, and Mardyne Matthews?

Introduction

The general public and elected public officials frequently express

dissatisfaction over the money and effort going into research projects

only to produce reports that few can understand and whose limited copies

largely gather dust in scattered personal libraries. The results, in
their view, are not solving the problems that generated the political
support required and promised to get the research program authorized and
funded. Elected officials see regular requests for continuing funding,
few solutions, and little public support.

Part of the problem is that research findings are not being applied.
The ready recommendation is to do a better job of getting the findings
to potential users through technology transfer or information dissemin-
ation programs. Simply adding this worthwhile component to the research
program, howevér, fails to address the total problem. Research perform-

ance and the dissemination of the results should be highly interrelated

1. Director, Utah Water Research Laboratory and Center for Water Re-
sources Research, Utah State University, Logan, Utah.

2. Editor, Utah Water Research Laboratory, Utah State University, Logan,
Utah.

3. Research Associate Professor, Utah Water Research Laboratory, Utah
State University, Logan, Utah.

4. Research Engineer, Utah Water Research Laboratory, Utah State Uni-
versity, Logan, Utah.

5. Administrative Coordinator, Utah Center for Water Resources Research,
Utah State University, Logan, Utah.




components of the total research program. Researchers need to plan and
conduct their studies to produce results that will, when disseminated,
help solve problems. They need to organize their presentations to over-
come the obstacles to effectively communicating the results. Technology
transfer agents need to organize to communicate not only research content
but also related concepts in the total state of applicable knowledge.

Few are likely to quarrel with the potential value of integrating
research performance with technology transfer. Objectors are more likely
to note its idealism. Practically speaking, how can a research adminis-
trator know in advance which candidate projects will produce readily
transferable results? How can he guide principal investigators of selec-
ted projects toward producing such results? The skeptic may doubt
whether it is really possible to do either, but the possibility that
that viewpoint may be right is no reason not to try. The purpose of this ‘
exercise is to search for empirical relationships that water research
program administrators can use to 1) select projects with a higher prob-
ability of generating operational technology transfer to problem solvers
and 2) help wouid-be principal investigators toward that end from the
time of proposal inception. The data base is the set of 29 research
projects completed under the OWRT Annual Allotment program in Utah over

the last twelve years.

The Total Research Program

A user-oriented research program needs to 1) identify water manage-
ment problems people believe important, 2) determine if deficiencies in

knowledge on how to deal with that problem mean that research is required,

3) perform needed research, &) express research results in a form that




can be used to solve the problem, 5) disseminate the results to those who
need to apply them to get the problem solved, 6) monitor remaining prob-
lems, and 7) followup as needed. Water management problems may exist for
the non-technical water user (particularly in an era of the nonstructural
measure) uncertain as to how to cope with a water supply, storm water,

or water quality problem; for the engineer or other professional who finds
that he cannot provide his clients reliable advice for a resonable cost;
or for the scientist unable to pursue his research objectives further

when he encounters a deficiency in his tools or knowledge. Water research

thus has popular, professional, and scientific audiences; and it would
be unwise to say that research directed toward one is any more important
than research directed toward the others without empirical evidence on
what is most needed to solve the problems at hand. Each direction has
times when it is more important than the others. |
Once the water management problem is identified, the research program
administrator must determine whether the information is available and only
needs to be collected, organized, and distributed (perhaps because pre-
vious researchers did an inadequate job of information dissemination) or
whether research is needed to probe the unknown.
Where research is needed and the problems have sufficiently high
priority, studies should be performed as funds and personnel permit.
Seldom, however, would a research report be sufficient for problem solving.
It more properly presents previously ﬁnknown information contributing to
the solution. The next step is to integrate the research findings with
what was previously known into a form that can be applied, and the fol-

lowing step is to distribute the results. The appropriate process for

organizing and disseminating the results depends on the audience who must




apply them. The greatest effort is needed where the results must be ex-
pressed in popular form for lay users for their personal implementation
(e.g., flood proofing or irrigation practices) or to increase their know-
ledge for group decision making when water management problems reach the
political arena. The effort of technology transfer to professionals is
of a different sort involving such instruments as user manuals, short
courses, and, to really be effective, direct personal contact for train-
ing. Information dissemination to scientific audiences usually requires
little more than spreading awareness of research reports and making them
more readily available. The important point to be made here is the gross
inefficiency of attempting to disseminate all three kinds of products to
all three audiences. A well-managed research program will match the
technology transfer effort for a given body of research results to the
audience that must apply those results for the problem to be solved. A
very well-managed program will construct the total research effort from

inception to dissemination to best meet the needs of the user.

Transfer Scenarios

7

The people who need to interact within a total research program may
be classified as users (general public, professionals, or other re-
searchers), transfer agents or researchers. They interact in six patterns:

1. U-T-R-T-U The user (U) may perceive a water management problem
on which he feels a need for advice and communicate that fact to a trans-
fer agent (T) who, if he determines that research is required, communi-
cates the problem to a researcher (R). The researcher completes his

Study and communicates the results to the transfer agents to pass on to

the universe of potential users. This model is most applicable to cases




where large numbers of users, particularly in the general public, and
differences in technical background make direct communication between
researchers and users difficult. The best example is the agricultural
extension system.

2. U=T-U Some of the needs may be answerable through expertise
already available to the transfer agent. He can then respond directly
without needing to involve the researcher. One of the most valuable con-
tributions the transfer agent makes within the total research program is
this type of response which frees the researcher for his primary
responsibility.

3. U-T-R-U On some occasions, the need the users communicate to

a transfer agent and the transfer agent passes on to a researcher may be
either so technical or involve so few people that the best approach is
for the researchers to work directly with the users. Certainly, it would ‘
be a mistake for anyone to rate research of interest to only a few users
with a specialized problem as automatically less important than a study
whose results are distributed to many users. A few users can make re-
search applications (e.g., a new treatment for a problem industrial waste)
with many beneficiaries (all those downstream whose water becomes cleaner).
4. U-R-T-U On other occasions, the users may communicate their
special problem to a researcher who when he solves it finds that, either
because of the large numbers of people who can benefit or because of
difficulty experienced in conveying the meaning of the results, he can
best disseminate his findings through a transfer agent.
5. R-T-U Many projects originate in the mind of a researcher who

perceives a problem or an opportunity that the users never realized or

at least never vocalized and performs a study of general value. The




10

results may then be disseminated by transfer agents among users. Some
may feel this model to be less satisfactory than those originating with
user—-expressed needs, but the probable fact is that much more has been
accomplished on researcher than on user initiative.

6. R-R The researcher originator may produce results that fol-
lowing researchers can use but that is not really directly applicable
by users. This model is made more frequent by research funding in units
too small to really address basic user problems. It is aggravated when
funding agencies become disillusioned when their limited funds fail to
solve one problem and then turn to the next topic to become politically
popular. Any research program must contain some basic studies that only
build information for other researchers; however, too many studies of
this type means too much money going into a program from which the public

sees too few results. |

Role of the Technology Transfer Agent

These six scenarios show that the transfer agent has a dual role of
communicating problems to researchers and communicating solutions to
users. The first role is to ascertain user needs, respond directly to
those that can be solved within the current state-of-the-art in order
to conserve researcher time, and communicate defined research problems
for further study. The second role is to integrate research findings
into the body of applicable knowledge and convey the results to users
in a way that will lead to their applying the results to solve the ori-
ginal problems.

The transfer agent role is critical for dealing with the general

Public, can significantly contribute to helping professionals, and may

well even detract in communicating to other researchers. Conversely, a
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research program without a capable transfer agent can be expected to do
quite well in adding to the body of knowledge available to other re-
searchers, achieve moderate success in helping professionals, but do
little to solve problems perceived by the general public, or more import-
antly, to develop a broad base of popular support. The logical hypothesis
stemming from this line of reasoning is that the current nationwide water
research program funded by OWRT is, through some combination of Federal
expectations and university rewards that favor research over extension,
directed into a prevailing R-R scenario. The concept so often expressed
on university campuses of using the OWRT Allotment program as seed money

to help researchers get large projects is essentially an R-R approach.

Program Management Implications

If the logic of the above analysis is correct, a program without an
effective technology-transfer component will only be successful at the
more scientifically oriented end of the user spectrum. A program that
cannot afford technology transfer should address research problems of the
more scientific sort because those are the only kind that it is likely
to solve. 1If tﬁis research direction does not promise to solve the more
critical water problems to those providing the funding, greater effort
needs to be spent to technology transfer.

Second, the choice among the six scenarios listed depends on the
nature of the problem, but the success of a given project within its

Optimal scenario depends on the quality of the research performed. Fur-

thermore, quality should be judged on the bases of both scientific and

transferability components.
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Empirical Data

In order to examine the above hypothesis and to probe relationships
to guide research program administrators toward selection of more success-
ful projects, data were sought on each of the 29 OWRT Annual Allotment
projects that have been completed in Utah. As it turned out, only the
most recent 24 of the 29 projects provided useful information because
the larger scope and longer duration of the earlier projects made their
statistics quite different. The five early projects had a much less for-
mal proposal development, review, and selection process and averaged
many more reports and publications. The trend toward formalization of
proposal review common to OWRT Allotment programs in nearly every state
has undoubtedly improved the scientific quality of the selected projects
(improved performance under the R-R scenario), but that does not mean ‘
that it has added to program responsiveness to non-research users. |

The results of each project were reviewed first by the senior author
of this paper and second independently by three of the other authors with
respect to the degree to which the results would help Utah water mana-
gers. In addition, each principal investigator was asked whether he
achieved the target objectives of his proposal. The three ratings are
tabulated on the left side of Table 1. The projects were only rated
with respect to these indices according to whether they were among the
top third, the middle third, or the bottom third on the basis of reason-
ing that the method of rating does not justify greater precision. A
higher number is a more favorable rating. Occasional rating ties cause

variations from exactly eight projects in each rating third. Also, an

overall rating was computed as the sum of these individual ratings.




Table 1. Summary of allotment project research results.

Result Ratings Result Communication
Project Author Reviewer Researcher Reports Papers Presentations Purchases Contacts
1 2 5, 2 3 2 1 2 3
2 2 2 3 3 2 1 3 1|
3 2 3 3 2 1 3 2 2
4 1 3 3 2 1 2 1 3
5 3 3 3 3 2 1 1 2
6 1 3 3 2 1 2 2 2
7 1 2 2 1 1 1 1 1
8 2 1 1 1 i 2 2 3
9 3 3 3 3 <) 3 3 3
10 2 1 3 1 1 2 3 1
11 5. 3 3 2 1 2 2 3
12 2 3 3 2 2 1 A 3
13 1 2 3 2 2 3 3 2
14 5 1l 1 2 1 3 3 2
15 3 3 3 1 1 1 2 1
16 2 3 2 3 3 3 1 3
17 1 1 3 1! 1 3 2 2
18 3 2 3 3 S| 3 1 1
19 2 2 3 2 1 3 i 2
20 1 2 2 1 | 2 2 1
21 3 1 3 3 3 1 3 2
22 1 2 3 2 1 3 3 1
23 2 2 2 3 3 2 2 1
24 3 3 3 3 1 2 3 1

Legend: 1 = lowest third
middle third
highest third

w N
nn
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Statistics on communicating research results to users were then
compiled under the headings:

1. Number of resulting reports and papers other than those appear-
ing in refereed journals as an index of the quantity of output.
Actual numbers ranged from one to seven.

2. Number of resulting papers published in refereed journals as an
index of the amount of high quality material produced and its
reception by the scientific community. Actual numbers ranged

from zero to four.

3. Number of presentations to user groups as an index of the effort
spent in transferring results to potential users. Presentations
ranged from zero to 40.
4. Number of orders to purchase completion reports as an index of
interest in learning the results. Numbers ranged from zero to
125
5. Number of contacts made with the principal investigator for in-
formation on project findings as an index of interest in apply-
ing the results. The range was from zero to 500.
Again the ratings were divided among thirds (right side of Table 1) and
the five numbers were totaled as an overall rating.

These two overall ratings, one indexing quality of the research per-
formed and the other indexing effort to communicate results to others,
were then compared with the following attributes of the proposals and
of how the results were used:

1. Length of the proposal as an index of the work put into de-

veloping a sound project.
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2. Number of citations in the literature review as an index of the
care taken to search out and build on the work of others.

3. Specificity of the proposed research procedure as an index of
the effort put into developing a meaningful research strategy.

4. Ranking of the proposal given by the review committee at the
time of project selection.

5. The predominate user group as judged by the nature of the find-
ings: U = public, P = professionals, and S = other researchers
or the écientific community.

6. Whether (scored 2) or not (scored 1) the research results were
used to stimulate followup funding to continue the work.

These six items and the two overall ratings for each project are shown

on Table 2.

Analysis of Data for Significant Relationships

Table 3 shows how average proposal characteristics, use of the re-
search to get followon funding, and research audience vary among pro-
posals with di%ferent ratings. The only statistically significant re-
lationship proved to be that the fewer literature citations quoted in
the proposal, the more successful the project was likely to be. This
may be an indication that the researcher already well versed in his field
references only selected key articles and then goes on to do a good job
while a researcher breaking new ground cites many references but has
greater trouble producing. If this interpretation is correct, these
results reinforce the expectation that experience generates superior

performance. While the relationships did not prove significant with a

linear regression model, the numbers on Table 3 also indicate slight




Table 2.

Comparison of proposal characteristics with research results.

Proposal Characteristics Rating Communica-
Project Length Citations Specificity Ranking Audience Followon Sum tions Sum
1 1 1 3 5 S i 7 12l
2 1 2 2 2 P2 1 7 10
3 I 1 2 2 S 2 8 10
4 3 1 1 1 P 2 7 9
5 2 1 - 3 3 U 2 9 9
6 2 2 1 2 S 1 7 9
7 1 3 1 1 S 1 5 5
8 2 3 il 1 S 2 4 9
9 i ! 3 1 1 P 2 9 15
10 3 2 2 2 B 2 6 8
11 2 2 3 3 U 1 9 10
12 1 1 2 1 U 2 8 10
13 3 3 1 1 B 2 6 12
14 3 3 3 1 P 2 5 11
15 2 1 1 1 U 2 9 6
16 3 2 3 2 S 2 74 13
17 5 3 3 3 S 1 5 9
18 2 3 2 3 S 2 8 11
19 3 3 1 3 S 2 i 9
20 1 2 2 2 S 1 5 7
24 1 1 3 3 P 1 7 12
22 2 2 2 2 S 2 6 10
23 2 2 2 1 S 1 6 14
24 3 1 3 1 P 1 9 10
Legend: 1 = lowest third Note: Rating and communications sums are added
2 = middle third from corresponding columns on Table 1.
3 = highest third
U = public
P = professionals
S = other researchers or scientists

91
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trends toward better results from projects initially receiving a higher
rating and toward the more productive projects being aimed at public or
professional applications rather than other scientists. The lack of
correlation of administrative proposal ranking at the time of research
funding with research results emphasizes the difficulty the review pro-
cess has in selecting the best projects (a situation that may or may not
be possible to remedy by upgrading proposal review). A higher correla-
tion, however, would hopefully have resulted if the data had included all
proposals and not just relative rankings for those funded.

Table 4 shows how the same six variables vary with the communication
score. The only statistically significant relationship here proved to
a tendency for researchers who are more specific in expressing their
methodology in their proposals to also do a better job (perhaps because
of being more specific) in communicating their results to users.

The analyses in Tables 3 and 4 are based on grouped scores, and the
possibility also exists of using individual scores or at least groups of
fewer items. The data were inspected for this possibility without find-
ing any trends’adding important information. One could also argue that
individual items are too subjective to be as good a measure as a composite
scale.

Table 5 shows an absence of significant correlation between the
quality of research performed and the effort to communicate results to
o;hers. This absence suggests a need to devote greater technology trans—
fer effort to those projects producing important but undisseminated
results and to reduce the effort in disseminating less important

information. Such a shift can be accomplished by assigning priority

items to a technology transfer agent but more difficult to administer
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Table 3. Proposal characteristics by ranked ratings.
Average Proposal Characteristics
Result  Num- Cita- Specifi- Follow-
Rating ber Length tions* city Ranking on Audience
9 5 220 156 200 158 1.6 2P5 ‘30
8 3 1558 1237 2.0 2.0 280 28, 10
7 7 250 1L, 7 2.0 2.3 1.4 4S, 3P
6 4 295 293 1.8 155 1.8 28 828
4 & 5 5 2. 228 2.0 1.6 1.4 4S, 1P
*RZ2 = 0.27, significant at 99.5 percent level. No other relationships
statistically significant.
Table 4. Proposal characteristics by result communication score.
Communi- Average Proposal Characteristics
cation Num-— Cita- Specifi- Follow-
Score ber Length tions city* Ranking on Audience
12-15 4 250 2.0 2.0 1.8 1.8 18,: 3B
gl 4 2.0 253 250 2.0 155 35, P
10 6 1E55) 1.5 2 1.8 105 28 2P )1
9 6 2D 2552 il 7/ 242 L7 v aSTlE =il
5-8 4 1.8 2.0 1S 1S5 o AT 1 R L B

*R% = 0.07, significant at 90 percent level. No other relationships
statistically significant.

Table 5. Ranked rating/communication score matrix. |

‘\\\\\gsgzi\; Average
Rating 12-15 11 10 5-8 Score

9 -
<) 1 0 2 1 1 10.0
8 0 1 2 0 0 1053
7 P 1l 1 3 0 10.4
6 1 1 1 0 1 105,53
4&5 0 1 0 2 2 8.2
Average
Rating o3 6.5 7.8 6.5 6.3
2 2

X = 14.44 X725 = 19.37
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would be in a system relying primarily on the efforts of the researcher

to communicate his results. The priority technology transfer role would

be in assisting researchers who are better at producing than communicating.
Table 6 lists the items checked by the researchers as making their

job more difficult or preventing achievement of their research objectives.

The primary difficulty proved to be failures to anticipate and consequent

inability to overcome problems in obtaining necessary data, executing the

proposed methodology, and securing inputs from others on an interdisciplin-

ary team. These factors reinforce the significant relationship in Table

3 in that a more specific proposal suggests more careful research plan-

ning and a reduced chance of becoming hurt by unforeseen difficulties.
Table 7 lists the items those who reviewed the project completion

reports checked as likely to inhibit users from applying the results.

Here, the primary problem, that the explanation was insufficient for the

reader to make direct application, suggests a role for a technology trans-

fer specialist in reviewing and helping improve completion reports before

they are printed.

7

Conclusion

The qualitative analysis of the role of technology transfer in the
total water resources research program in the first part of this paper
concluded that the current system of providing minimal technology trans-
fer funding is biasing program content toward research of primary in-
terest to other researchers and eroding the program political supporﬁ
base.

The data collected on 24 Utah projects showed a definite time

trend toward the more recent projects being more oriented toward other

researchers,

The analysis suggested that program administrators can
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Table 6. Items which researcher felt made more difficult or prevented
achieving objectives.

Not able to obtain needed data 8

Unforeseen difficulties could not be overcome with avail-
able time and money

Objectives proved unrealistic after getting into study 4
Difficulty in obtaining necessary support from USU and

UWRL colleagues 3
Other work assignments became too demanding 2
Not able to obtain sufficient cooperation from people

outside USU 1
Could not find necessary student help 1
Needed equipment was not available 1

Table 7. Items which reviewer felt would inhibit potential users from
applying research.

Research application requires supplemental explanation 14
not easily acquired from report

Research application is so complicated that a busy user
would not normally have time to develop an understanding
of the results sufficient for application 7

Project did not really accomplish anything sufficiently
worthwhile for application 5

Research of a theoretical nature and not of much value in
solving real problems 4

Research of value in solving real problems but presented
too abstractly to communicate to users 1




use researcher experience as the key to good results and performance in
organizing a specific research methodology in the proposal as the key to
success in passing results on to others. The logical conclusion is that
the greatest need for additional technology transfer effort is in helping
experienced researchers who do not propose a well-organized research
methodology and consequently are unlikely to present well-organized
results. The consequence would be a movement of research effort back

toward greater concentration on problems of interest to professionals

and the public.




3%

DEVELOPMENT OF PROGRAMS TO EVALUATE AND DEMONSTRATE
THE EFFECTIVENESS OF OWRT RESEARCH INVESTMENT

At NAWID Meeting, Arlington, Virginia
April 1978

22




23

COMMENTS BY L. DOUGLAS JAMES
Utah State University

Problem Statement

Many water officials do not perceive water resources research and
specifically donot perceive the OWRT research program as helpful to them
in making water use or management decisions. Some even perceive certain
projects as threatening their effectiveness in serving the public. Such
officials provide responses that range from apathetic to strongly negative
when they are asked for comments on research effectiveness. As these
opinions are communicated to people in the legislature and administrative
budgeting processes, they generate reactions that are highly unfavorable

to water research funding.

Problem Solving Approach

Alternatives for dealing with this situation in which potential users
are not finding water research results useful and are complaining to
budget makers that they are not being helped include 1) offsetting these
negative comments with support from satisfied users, 2) getting users who
are now dissatisfied to change their minds and become supportive, 3) pro-
viding research results directly useful to the budget makers. While an
effective program to demonstrate the importance of research investment
should combine all three elements, one can reasonably predict the second
alternative to be more effective than the first and the third to be more
effective than either of the first two. New converts tend to be more
effective witnesses than are long time supporters, and personal experiences
are more convincing than are second hand testimonials.

Two strategies can be considered for generating support for any or all
of the three alternatives. One is to provide the new supporters, formerly
dissatisfied, or decision makers research results that they personally
recognize as helpful. The second is to perform a more elaborate analysis
of the research produced, the uses people make of the results, and the
benefits that result from those uses. Such research cost effectiveness
Studies are very hard to conduct because of a variety of theoretical and
empirical difficulties. Even if these difficulties are overcome, one can
wonder whether the results would be credible and effective in obtaining

more f i : . s
unding. Theoretically, benefit-cost analysis is a much better tool

for co 3
Mparing alternatives whose results are similar in nature (water
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resources projects) than for comparing alternatives whose results are
diverse in nature (water projects v. educational programs), and different
research projects produce results that vary greatly in nature. Practically,
benefit-cost information has not proved to be as effective in gathering
budget making support as have arguments based on descriptions of specific
contributions to public welfare. The first strategy of expanding the
clientel of satisfied users thus deserves special attention.

A logical way to gain satisfied users would be to document the com-
plaints of the officials now expressing apathy or dissatisfaction, analyze
the statements to determine the real causes of the problem, and synthesize
plans of action for dealing with those causes. The goal would be to con-
struct an action plan that will convert people who formerly could not see
the relevance of the research into satisfied users. Those who themselves

are not users should be convinced that those who are users are benefitting.

A Taxonomy of Probable Complaints

1. Policy Conflicts: The user is committed to or otherwise convinced

of the correctness of a technical procedure or an agency mission.
Such people are not going to be supportive of research that might
bring that procedure or mission into question and are going to be
critical of completed projects that have done so.

2. Validity: The user does not find the theoretical or empirical
work to be valid or at least does not find the research results
to be realistic for application to solving the problems he faces.

3. Completeness: The state of the science as developed in the

research may be regarded as still at a highly theoretical level
that is not yet applicable to real world situations. Followup
research and development and demonstration efforts may be needed
before the user can really be helped. The results of seve.al
related studies may need to be integrated into a state-of-the-
art framework so that users won't have to synthesize applicable
information from a number of research reports and technical

articles.

4, Understandability: The level of sophistication of the study or

the jargon in its exposition may prevent users, who could greatly

benefit, from comprehending the implications of the results and

the help that could be gained by applying them.




Procedural: An interested user may try to apply the research,

find himself blocked by some complexity in making the application,
be unable to obtain expert help to overcome these difficulties,
and finally give up. The pressures of other work assignments

often hasten the surrender.

Policy Conflict Complaints: Complaints of this sort can originate

from a) a feeling that past studies on the topic are so complete
and definitive that further work would be wasted effort, b) a
fear that additional study would generate controversy that would
make the public uncomfortable with existing institutional arrange-
ments considered desirable by the officials in question, or c) a
strong commitment to a cause such as environmentalism or project
development on the part of an official who sees the project as
providing ammunition on the other side. Since it is highly unlikely
that such officials are possible to convince that the research
they question should be supported, the issue in research adminis-
tration is the degree to which it is proper to avoid research
objectionable to influential figures in order to enhance the
fundability of the total program. Should certain productive
research areas be sacrificed for the good of the total program?

Validity Complaints: Complaints of this sort can originate from

a) research results seeming incompatible with the experience of

or first-hand information available to the complainer, b) bad user
experiences on previous attempts to use the results of similar
research, c) statements of assumptions made in the research that
do not seem reasonable. The basic problem here would seem to be
either that the researchers do not understand the real world
problem sufficiently well to organize their study properly or

that the methodology which researchers find interesting for
theoretical reasons is not very useful in practical applications.

The use of linear equations to represent a nonlinear world would

5.
Analysis of Complaints
e
2
be an example.
i

Completeness Complaints: Complaints of this sort originate

Primarily from the fragmentation of research programs into small

Projects which individually are not very useful to water officials.
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Individual projects may have to be followed by further studies

or be integrated with prior or parallel studies before the com-
bined results are ready for application. A related complaint is
that research reports end with recommendations for more research
rather than with the answers users need. The issue in reseatch
administration is what criteria should be used to decide which
research findings to release for user application and which should
be held for further analysis in a world where studies never reach
complete truth with certainty. Also, what criteria should be used
for deciding when and what sort of effort to combine individual
project findings into an integrated, user-oriented packet is
warranted? Incompleteness in research needs to be distinguished
from need for organized technology transfer.

Understandability Complaints: Complaints of this sort originate

in communication barriers between the scientific community and
practicing water officials. The former may not be able to describe
their work in a language understandable to users, and the latter
may not understand what they are being told well enough to ask the
questions necessary to overcoming the difficulty. Basic communi-
cation problems exist in the human tendency to avoid subjects
rather than be embarrassed by a reputation of asking foolish
questions.

Procedural Complaints: Water officials are very busy people and

have little time to read research reports and develop their con-
tents into usable form. Water researchers are very busy people
whose efforts shift to the new projects that pick up their salaries
after old projects are completed. The water officials usually
need some help to get started inmaking an application and become
frustrated in an inability to get that help from the researchers
best able to provide it. Many researchers become so familiar with
the topics they study that they overlook documentation and dis-
cussion of aspects of their study that can be important barricrs

to the understanding of others. The issue for research program

administrators is what can be done to establish and fund an

effective continuing research communication effort.
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Program Management for More Effective

Researcher-User Interaction

Recommended Actions

1

Policy Conflict Recommendations

a.

Make sure that proposed research into controversial technical
or institutional topics is well conceived. Objectives should
be precisely defined to minimize false impressions, and
methodology should be carefully defined to demonstrate
scientific soundness.

Conduct research from a detached point of scientific objec-
tivity that clearly takes account of various points of view
and minimizes interpretations of researcher bias.

Analyze controversial research areas ahead of time, and
proceed only when convinced that the project indeed holds
high promise of improving water resources management prac-
tice. Unnecessary controversy stirred by poorly done work

is extremely counterproductive.

Perform special studies or reports directly for policy makers
on topics of political interest. The help these can give to
legislators can generate good feelings from key people in the
legislative or administrative processes that can make these
people strong supporters of water research programs. The
researcher, however, should be ready for the counter argu-
ments that will be presented by opponents of the advocated
position in the political arena. Such studies are best

bégun with a request from an interested public official

(congressman, governor, legislator, etc.).

Validity Recommendations

a.

Recruit users into the research team or at least into an

advisory board monitoring research progress. Such users

will be able to steer theoriticians into practical areas

and become counted as defenders of the research results.

Provide regular peer review of completed projects so that
researchers can catch the embarrassing mistakes of one

another.

Completeness Recommendations

a.

Require each research report to conclude with results for im-

mediate practical application as well as with recommendations
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on effective paths for continuing study.

b. Fund more research in continuing programs that provide re-
searchers sufficient support to continue studies to the point
of producing applicable results. The emphasis on using OWRT
allotment funds as '"seed money'" in many universities biases
the researcher toward producing results that will be inter-
esting to other funding agencies and against producing re-
sults that will directly profit the user. If the work is
done, why should anyone provide support for more research.

c. In many cases, tentative or approximate methods can be put
to good use before the final results are in, particularly
for long run planning applications.

d. Special effort and additional funds are needed for develop-
ment research and technology transfer efforts to follow
through on studies and research programs in a way that will
communicate to users.

4. Understandability Recommendations

a. Require a generalist or a user prepublication review of each
research report to make sure that the presentation is
comprehensive, and to style a suitable technology transfer
program.

b. Require workshops or other oral presentations in which re-
searchers present the results of completed or in-progress
projects to selected users.

c. Hire people who combine solid technical background with good
writing capability to edit research reports.

5. Procedural Recommendations

a. Establish continuing technology transfer funding so researchers
can spend short periods with users and provide computer pro-
grams, etc., to those who need them.

D' Periodically poll research users to uncover problems experi-
enced in attempted research application.

Conclusion
The difficulties in demonstrating research effectiveness cannot be

separ teeh ; : :
Parated from the difficulties in making the research effective in the
first place.

This presentation combines the two problems in an holistic
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analysis that may exceed the assigned scope of work but that is believed

necessary for good results.




COMMENTS BY PAUL UTTORMARK
University of Maine

Program effectiveness and the ability to demonstrate effectiveness are
linked to many aspects of the overall program, including problem identification,
establishment of research priorities, project selection, user identification,
and information disseminatian/technology transfer. Success or failure in any
of these activities contributes directly to the perceived benefits of the pro-

gram. The items listed below describe some of the difficulties associated with

demonstrating the effectiveness of the OWRT research program, with the intent .

that ways of offsetting these difficulties might be developed in the workshop.

- Much of the criticism leveled at the OWRT research program appears
to be aimed at the Allotment Program. Whereas some of this criticism may
be offset by improved documentation of non-federal fiscal contributions, there
remain those aspects which relate to project relevancy and usefulness. Almost
without exception, Allotment projects are small, with annual budgets typically
in the $5,000-10,000 range. For the most part, only small-scale, highly local-
ized problems can be "solved" with investments of this magnitude; and it is
difficult to communicate the value of these contributions to the satisfaction
of congressional committees concerned with broadscale national problems. On
the other hand, if project results are focused on only one aspect of a more
complicated problem, then the value of the findings may not be apparent until
they are integrated with other results developed elsewhere and/or developed

at another time. Should more effort be directed toward combining the results
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Comments for Discussion .
NAWID Research Program Commi ttee

Subgroup 3

of similar projects so that their composite impact would be more apparent?
Should Institutes identify restricted topics for research emphasis and con-
centrate on these topics for a number of years, so that a larger-- and presum-
ably more impressive-- "mass' of results could be attributed to the program?

Does the effectiveness of the present program suffer fromundue fragmentation?

- A "seed grant" philosophy has apparently guided the allotment program
in many Institutes. Is this approach self-defeating, with the successful
Qentures being developed and expanded with funds from other sources (which
presumably are "credited with the accomplishments"), while the OWRT program
continues to be identified with the "losers"? Perhaps the philosophy should
be reversed, with allotment funds used to augment larger projects funded by
OWRT or from other sources. In this way projects could be restricted in scope,
but the usefulness of the results would be more obvious because they could

be portrayed in the,contekt of a larger effort.

= One of the advantages of the OWRT research effort lies in the fact
that OWRT is not a mission-agency, and therefore it is theoretically possivle
to conduct broader, more objective programs. However, the research topics
of highest national Priority would be expected to fall within the purview

f mission- : : s :
OT mission-agencies-- €.9. water availability for energy development in D.0.E.--

which : e . Bt : i
places OWRT in the position of either avoiding these high-priority research
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Comments for Discussion ‘
NAWID Research Program Committee

Subgroup 3

topics or increasing the probability of funding projects which duplicate
efforts elsewhere. Avoidance appears to be the choice. Will this exacerbate
the relevancy problem by keeping the program out of the mainstream of national
concern? Are there steps which can be taken to develop a "program identity"

whi]e.at the same time avoiding undue duplication of effort with the mission-

agencies?

- Many, if not most (percentage?), research projects are designed to
develop methodology or to provide information that contributes to improved
decisions. Doéumentation of the research contribution then requires two
assessments, 1.) were decisions improved? and 2.) did the improvement result
from research, or more specifically from OWRT-funded research? Other than
“testimonials from happy users," it would appear that research contributions
of this type are very difficult to quantify and document. If documentation
of accomplishmentslis essential, does this imply that funding should be re-

stricted to projects which yield more tangible benefits?

- The problem of documenting effectiveness is not unique to OWRT or to
the Institutes. How is “return on the research investment" measured else-
where? Both Cooperative Extension and Sea Grant are involved in federally-

f .
unded programs guided by locally-determined priorities. In many respects

the imi
Y are similar to the OWRT program, yet they appear to have less difficulty
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comments for Discussion .
NAWID Research Program Committee

Subgroup 3

in demonstrating their cost-effectiveness. Is this the case, and if so can
we learn from their efforts? In contrast, the RANN program in NSF has been
judged to be a dismal failure. On what basis did it fail, and can knowledge

of that experience be used to advantage in the OWRT program?

- The goal of conducting problem-oriented research responsive to state/
regional needs often takes on the connotation that projects should yield
results which are applicable immediately. (It is in this context that pro-
gram effectiveness is generally evaluated.) Attainment of this goal is com-
plicated because of the Tag-time between the date of project proposal and
the date of project completion. An assessment of "usefulness of resu]ts”‘is
made at the time of project selection. However, is this assessment based on
considerations of present need, or on the projection of needs which will exist
at the time of project completion? If the need for information is stable,
lag-time is not a serious factor. If the need is volatile, lag-time is criti-
cal. Over the past several years many serious water resource problems have
arisen, each with a host of research needs-- stream standards, phosphates in
detergents, mercury, best available treatment, PCBs, drought... The pericd
of waxing and waning for many of these topics is comparable to a typical pro-
Jject period. Are we providing information for yesterday's decisions? It is

said E
that one of the Principal reasons for the shift from research grants to
RFP

-con - i - | |
tracts within the federal mission-agencies was to reduce project periods




comments for Discussion
NAWID Research Program Committee

Subgroup 3

to @ minimum. "Quick and dirty" assessments are more compatible with crisis
management. Are rapidly-changing management problems affecting the actual
or perceived effectiveness of the OWRT program? If so, how do we properly

take this into account?

- Is there a real deficiency in our ability to evaluate and demonstrate
the effectiveness of the OWRT program, or have questions of program effective-
ness arisen because of different, and perhaps unrelated, concerns? In short,
is this the problem, or is it a symptom of a different problem? There seems

to be widespread recognition of the importance of water resources research,

and the present ]eve] of investment is not particularly 1argé. In addition,

the OWRT program accounts for only about 10% of the annual federal expendi-
ture. Yet the program seems to be attracting attention and criticism out of
proportion with its size. Why is this the case, and is it possible that ques-

tions of program effectiveness are really manifestations of other problems?




RESEARCH WORKSHOP REPORT
BY NEIL S. GRIGG
North Carolina State University

The issues taken up by this workshop fall into three primary
categories:

1. How should arrangements between OWRT and Institute
Directors be worked out to maximize the effectiveness
of all our programs,

How can research effectiveness be improved and better
documented, and,

What positive and negative impacts will the proposed new
legislation have on our institute programs?

The workshop reports are organized along the above three Tines.

OPERATING ARRANGEMENTS

We see that in general new requirements will be placed on the
Institutes in the future for conceiving, developing and executing state-
wide programs embracing research, technology transfer, and all of the
associated items known as "program development". The impacts of the new
legislation will be discussed later but its general impact will be to
put a new added workload on the Institute Director. The form of new
emerging relationships with regard to specific OWRT program activities
seems to be as follows:

1. Allotment Program--OWRT sees the Annual Allotment Program
as primarily a state program with increased responsibility
for technology transfer and program development as well as
research. This will include the development of 5-year
program plans as well as any regional cooperation to be
envisioned. Responsibility for developing initiatives
will clearly be with the Institutes, not OWRT.

Matching Grant Program--OWRT sees the subjects for Matching
Grant Projects to come primarily from state and regional
needs, as identified by the Institutes, as well as from
national focused problem areas of special interest to OWRT.
The focused problem areas may come from compilations of state
and regional needs identified by the Institutes. A concern
expressed by the Center Directors is that OWRT make as clear
as possible the criteria for and procedure of selecting
winning projects. There is an emerging problem concerning
the opening of the Matching Grant competition to others
relative to future Institute Involvement. This will be
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discussed later. The Institute Directors would like to stress
the importance of the open, cooperative attitude between OWRT
and the states in the future development of this process.

Other OWRT Programs--The Institutes can serve key cooperative
roles with OWRT in research programs outside the matching
grant and allotment programs. The question of how Directors
can organize for such participation is an open one.

Multi-Agency Programs--The question was raised whether OWRT
can serve as a broker in bringing together funding groups

from Federal and other agencies to finance research outside
the traditional OWRT programs. There seems to be a desire

on the part of Institute Directors for more such initiatives
but OWRT staff indicate that this could be difficult due to
limited staff time and interagency protocol Timitations.
Maximum information flow from OWRT to the Institutes regarding
such possibilities was suggested and the Directors favor OWRT
sending rejected proposals to other agencies for consideration
wherever possible. '

Recommendations on Operating Arrangements

a. OWRT is encouraged to maintain to the maximum extent pos-
sible open lines of communication with our Directors to
include arranging for as much Institute participation in
decision making as possible.

OWRT is encouraged to clarify as soon and as clearly as
possible operating procedures anticipated under the
matching grant program.

OWRT is encouraged to develop maximum Institute participa-
tion in organizing research programs which fall outside
the annual allotment and matching grant programs.

OWRT is encouraged to signal the Institutes as soon as
practical concerning the most useful form for the
envisioned 5-year plans, especially with regard to how
they can serve as useful input to the budgeting and
priority-setting processes.

DEMONSTRATING RESEARCH EFFECTIVENESS

The committee felt that we should consider not only ways in which
to demonstrate the effectiveness of the OWRT research program, but also
Should consider means to increase the overall effectiveness of the
research program. Toward this end, two types of recommendations were made.
The first dealt with program management to increase research effectiveness,
and second dealt with the need to document research effectiveness on a
Continuing basis jointly with OWRT.
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1. Recommendations for program management within the Institutes

to maximize research effectiveness.

A.

Policy Conflict Recommendations

1. Make sure that proposed research into controversial
technical or institutional topics is well conceived.
Objectives should be precisely defined to minimize false
impressions, and methodology should be carefully defined
to demonstrate scientific soundness.

2. Conduct research from a detached point of scientific
objectivity that clearly takes account of various points
of view and minimizes interpretations of researcher bias.

3. Analyze controversial research areas ahead of time,
and proceed only when convinced that the project indeed
holds high promise of improving water resources management
practice. Unnecessary controversy stirred by poorly done
work is extremely counterproductive.

4. Perform special studies or reports directly for policy
makers on topics of political interest. The help these can
give to legislators can generate good feelings from key
people in the legislative or administrative processes

that can make these people strong supporters of water
research programs. The researcher, however, should be
ready for the counter arguments that will be presented by
opponents of the advocated position in the political
arena. Such studies are best begun with a request from

an interested public official (congressman, governor,
legislator, etc.).

Validity Recommendations

1. Recruit users into the research team or at least
into an adviscry board monitoring research progress.
Such users will be able to steer theoreticians into
practical areas and become counted as defenders of the

research results.

2. Provide regular peer review of completed projects <2
that researchers can catch the embarrassing mistakes of
one another.

Completeness Recommendations

1. Require each research report to conclude with results
for immediate practical application as well as with
recommendations on effective paths for continuing study.

2. Fund more research in continuing programs that provide
researchers sufficient support to continue studies to the
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point of producing applicable results. The emphasis on
using OWRT allotment funds as "seed money" in many
universities biases the researcher toward producing
results that will be interesting to other funding agencies
and against producing results that will directly profit
the user. If the work is done, why should anyone provide
support for more research?

3. In many cases, tentative or approximate methods can be
put to good use before the final results are in, particu-
larly for long-run planning applications.

4. Special effort and additional funds are needed for
development research and technology transfer efforts to
follow through on studies and research programs in a way
that will communicate to users.

Understandability Recommendations

1. Require a generalist or a user prepublication review
of each research report to make sure that the presenta-
tion is comprehensible.

2. Encourage workshops or other oral presentations in
which researchers present the results of completed
projects, or during the project period.

3. Hire people who combine solid technical background with

good writing capability to edit research reports.

Procedural Recommendations

1. Establish continuing "technology transfer" funding so
researchers can spend short periods with users and provide
computer programs, etc., to those who need them.

2. Periodically poll research users to uncover problems
experienced in attempted research application.

2. Documenting the effectiveness of the national OWRT program.

It was felt that a more organized effort should be made tr meet
the recurring need to identify accomplishments of the national OWRT program.
This activity should be undertaken on a continuing basis jointly with OWRT,
and should be sequenced to provide useful, up-to-date information at times
consistent with the budget process.

d A standardized, uniform policy for documenting program effect-
1veness at the national level is essential and should be organized through
a joint effort between OWRT and NAWID. A policy decision must be made as
to what fraction of efforts and funds need be expended for justification
and "effectiveness demonstration" activities. Once this is decided an
acceptable procedure must be established. A skeleton outline of such a
Procedure is suggested below: '




Identify OWRT--Institute "Activity Components"

Examples: Focused research, accumulation of research results,
user relations (technology transfer, etc.), generation of new
knowledge (unfocused research), training and education of new
scientists, redirection of productive program to water

related activities, etc.

Identify OWRT--"Program Elements"

Examples: Contract research, matching grants, technology
transfer, allotment program, administration.

Map the correspondence between "program elements" and "activity
elements"

.

Examples: Contract research deals solely with focused research;
matching grants are some marriage between focused research

and increased knowledge base; OWRT administration funds

organize accumulated research along topical lines; technology
transfer deals primarily with user relations after and during

research project.

Collect data from the program elements which support the
activity element.

Examples: (1) Focused research program proposals must
identify expected progress. Report must speak directly to
program in that area.

(2) Research summaries should be written on accumulated
research areas as the subject area demands.

(3) Multiplier effects of institute dollars should be documented.

(4) Reéords of contacts, meetings with users, requests for
information, state funded reports, etc.

(5) Personnel flow documented as necessary (students, new
people in area, etc.).

(6) Research publications tabulated on a regular basis.

The committee was not able to develop firm recommendations to docu-
ment effectiveness of the national program. However the following resolution,
calling for a NAWID committee to study this matter in more depth and develop
a workable approach, was prepared and presented for consideration at the
NAWID business meeting.

--WHEREAS there is a continuing need to document the effectiveness
0f the OWRT research program

--WHEREAS the responsibility for this documentation rests with
both the Institutes and OWRT




--WHEREAS the documentation of effectiveness needs to be accom-
Nished uniformly among the Institutes and OWRT

BE IT RESOLVED THAT NAWID establish an ad hoc committee, working
jointly with OWRT, to design appropriate procedures by which research
accomplishments and program effectiveness are documented on a continuing
basis. These procedures should take into account the anount of resources
available for documenting effectiveness, and should yield usable products
in a time-frame consistent with the annual budget process.

IMPACTS OF PROPOSED LEGISLATION

The impacts that the proposed federal legislation will have on the
research programs of the water resources research institutes were examined.
The added responsibilities for program development and administration
required for the annual allotment program implies that more time and funds
must be provided for these activities and that there will be less emphasis
placed on supporting research and student training. In turn, there will
be a greater demand for matching grant funds to support academic research-
ers; but the institutes do not make the final selection of projects to be
supported and the program will now be opened to other sectors of the
research community. In the final analysis then, the research efforts of
the institutes will probably decrease with the passage of the new legis-
lation unless additional funds are made available to support the new
activities required by the legislation.

1. Allotment Program--The proposed legislation requires that
additional time be spent on program development and adminis-
tration. Items such as the development of a five year
research plan, additional regional cooperation, an expanded
technology transfer program and the technical review of
matching grant proposals will ultimately result in an
improved institute program, but it will require additional
staff and resources to accomplish these goals. With no
additional, funds available, the amount of research and
training done under the auspices of the allotment program

will have to decrease.

Matching Grant Program--With less funds available to conduct
research under the allotment program, there will be a heavier
demand for matching grant funds to carry out the water
research activities of the institutes. The institutes have
more input in the matching grant selection process because
they will be required to provide a technical review of all
academic proposals submitted from their states, and because
these proposals must be relevant in terms of the five year

research plan.

However, the program will now be opened to all sectors of the
'eésearch community, and the universities will now be in competition with
the previous users of their research results. This may present real
?rOb]ems in the area of developing consultation and collaboration with
€ading water related officials in the states.




4, REPORT OF JOINT NAWID-OWRT AD HOC COMMITTEE
ON
DOCUMENTING EFFECTIVENESS OF OWRT RESEARCH

Committee Members

NAWID: L. Douglas James, John C. Frey, Norman A. Evans

OWRT: F. William Koop, Jack C. Jorgensen, Demetres A.

Committee Charge

NAWID Resolution, April 26, 1978

Whereas, there is a continuing need to document the effectiveness of
the OWRT Research Program and

Whereas, the responsibility for this documentation rests with both
the Institutes and OWRT and

Whereas, the documentation of effectiveness needs to be accom-
plished uniformly among the Institutes and OWRT

Be it resolved that NAWID establish an ad hoc committee, working
jointly with OWRT, to design appropriate procedures by
which research accomplishments and program effectiveness
are documented on a continuing basis. These procedures
should take into account the amount of resources avail-
able for documenting effectiveness, and should yield
usable products in a time frame consistent with the
annual budget process.

OWRT Research Objectives

Effective research produces results that accomplish the researci pro-

gram objectives. The legislatively mandated objective of the OWRT research

program, as stated in PL 88-379, was ''to stimulate, sponsor, provide for,

and supplement present programs for the conduct of research, investigations,
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experiments, and the training of scientists in the fields of water and of

' The individual state institutes were to

resources which affect water.'
"conduct competent research investigations, and experiments of either a
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. Such research investigations, experiments, and training
may include, without being limited to, aspects of the hydrologic cycle;
supply and demand for water; conservation and best use of available sup-
plies of water; methods of increasing such supplies; and economic, legal,
social, engineering, recreational, biological, geographic, ecological, and
other aspects of water problems, having due regard to the varying conditions
and needs of the respective states and to water research projects being
conducted by others.

The implied goal, however, was more than just to stimulate more re-
search for broadening human understanding, it was to stimulate research that
would improve human welfare. In the terminology of the Principles and
Standards of the Water Resources Council, the research program would need
to produce, disseminate, and achieve application of information that would
provide water résources management officials and, in a general sense, the
people of the United States the understanding needed for water quantity and
quality management to promote the economic development, environmental
quality, and social well-being of our nation as a whole.

The effectiveness of the OWRT research program thus needs to be

documented in evidence that the OWRT research program is in fact achieving

these objectives, accomplishing its legislated mandate, and increasing

the public welfare through better water management. A documentation ef-

fort immediately encounters several problems. First, the stated program




objectives are not always the sort of goals that can be completed and
publicized as objectives fulfilled. Rather than saying we have arrived,
we are more likely to have to say that we have reached another milestone
in trying to do better. Success is when the greater value of the greater
accomplishment exceeds the effort expended.

Research administration generally pursues this sort of success by
selecting priority areas (problem categories where new knowledge is needed
to manage water resources in a way that will do a better job of meeting
human needs) and often specific tasks within those areas. Such specific
tasks provide absolute objectives that the researcher can achieve (or

rule his proposed approach to be impractical, inconclusive, incomplete, or

impossible). Success in accomplishing these tasks, however, does not

assure success in terms of improved water management. There, failure may
still occur because 1) the achieved research task was not followed by

the further research or other steps needed to produce implementable results,
2) the implementable results were not used by practitioners, or 3) the
selected specific task was not really all that important.

All three considerations are important in evaluating the effective-
ness of the OWRT program. First, are selected projects producing results
that give answers? Second, is the technology transfer program getting
implementable results into the hands of users motivated to apply them?

Third, are the best projects being selected?

The Practical Problem

A particular project should relate to a specific problem which needs
to be overcome in order to expedite a program mission expected to produce

a particular social outcome (goal). Linkages between a particular project




44

objective and the broad program objective of PL 88-379 can become pretty
fuzzy. To document effectiveness of research, one needs to make a con-

vincing case that the project output contributes to achievement of inter-

linked hierarchal goals all the way to the broad overarching goal at the

top.
In evaluating "effectiveness" of research, we need to be sure our
yardsticks are good. Oftimes, there are some horizontal and vertical
elements that have to fall into place before a particular result takes
on an aura of usefulness. Who is to say that there may be some useful
"stewing' going on while awaiting companion results or while awaiting the
placing of another domino in the line of results so that the upward se-
quence of objectives can proceed. In addition to this "timing" and "com-
bining" dependency, there is an informational flow detection problem. It
is easy to tell whether a new mechanical device gets adopted and used.
But how do you follow the informational flow emanating from a research
finding placed in the head of a graduate student? How do we measure the
value of a finding in terms of how it might find adaptation in solving

problems of a totally different nature?

General Documenting Strategy

It would be extremely difficult to document the effectiveness of the
OWRT research program in terms of general human welfare objectives. OWRT
and the institutes currently have no control over the implementation pro-
cess since they have no water resources management responsibilities in
adequate resources for compiling the consequences of implementations made.
It would be an expensive and time-consuming process to collect comprehen-

sive information on user research applications and the resulting consequences.
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The inability in the past of this sort of documenting strategy to gener-
ate political support confirms this hypothesis.

This conclusion forces a different approach. We cannot easily prove
effectiveness in an absolure sense so we must fall back to the position of
demonstrating that the research program is indeed well conceived for sys-
tematically identifying important problems, defining research needed to
solve those problems, organizing projects to do that research, conducting
the research to produce meaningful results, assessing the contributions
of completed research for revising problem concepts and subsequent re-
search designs, coordinating the results of the various projects to make
sure that its parts are not duplicative and the whole is productive, and
detecting, interpreting, and distributing important results. This is the
kind of logical internal program consistency that budget makers understand.
It is the format that has served other problem areas well. As examples,
cancer and space research were sold on the basis of performance toward

scientific objectives that the public appreciated.

Specific Documenting Strategy

Given this perception of the current situation, this committee re-
commends documenting research effectiveness by:

1. Selecting approximately three areas of water resources research.

2. Performing an analysis of how knowledge in each area has been
advanced over the period since OWRR began in 1965.

3. Identifying how OWRT projects contributed to that advance.

Implementation Strategy

Adoption of the above documenting strategy poses several problems.

What criteria should be used in selecting the areas to document initially?
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Who should make the selection? What sort of docﬁmentation would be best?

Who should do the documenting? This committee felt that specific answers
to these questions could not be formulated within the time, effort, and
funding (taken out of the hide of busy people with many other responsi-
bilities and no money) that it had and that a better approach would be
for OWRT to fund a two-phase documenting effort.

The first phase would be an approximately two-month, $2000 study to
1) select pilot areas to document, 2) draw up specifications that OWRT
would use to procure that work, and 3) recommend procurement procedures
and contractors to the extent appropriate.

The second phase would be three simultaneous, approximately six-
month, $12,000 studies to document advances in the state of the art since
1965 and OWRT program contributions to those advances.

The three second phase reports would be followed by an assessment
of the success of the documentation effort, whether more "second phase"
documentations would be worthwhile and, if so, what topics should be
covered, and what would be the best way to keep documentations, once
completed, updated over time. In the long run, these documentations
should become a valuable tool for identifying knowledge gaps and priority
research needs.

The above estimates of time and cost reflect general orders of
magnitude that may need to be modified somewhat to reflect an appropri-
ate balance between the funds OWRT can make available for this purpose

and what is needed to do a good job.

Criteria for Selecting Areas to Document

1. Widespread (by large numbers of people in many parts of the
country) feeling that something better than what is now being done must

be done in the area to meet important public needs.
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2. An area that is both specific and carefully defined so that
meaningful coverage can be achieved and unnecessary time is not wasted in
deciding what to include. Urban water resources would be unreasonably
broad. Control of pollution in urban runoff may be satisfactory. Model-
ing nitrogen pollutographs would be too narrow to have much appeal.

3. The state of the art is known to have advanced significantly
since 1965 and OWRT is known to have been active in related research.

4. The different areas selected should not be closely related but
diverse enough so that the effort will provide a good sense of documenting
difficulties in various disciplines and settings,

5. Practitioners knowledgeable in the area, free to devote the

necessary effort, and known to be relatively unbiased can be found.

Type of Documentation Desired

The specifications drawn to procure the documentation should be goal
oriented, giving the contractor maximum flexibility to be innovative in
producing the kind of documentation that he believes will work best. One
reason for going to multiple documentations is to have multiple results
that can be compared for merit. Over specification would force documen-
tations into a commonality that would defeat this purpose. Goal oriented
criteria should include:

1. A presentation that is credible to scientists and research ad-
ministrators working in the area.

2. A presentation that is credible to water resources planners or
managers including concerned lay citizens.

3. A presentation that is convincing to government officials, re-
search administrators, legislators, and others involved in the budget process.

4, A result that others can refine easily to reflect new research

results as they are completed.




Key First Step

The success of the proposed effort is going to depend in large part
on getting the plan off to a good start. The committee does not believe
that the RFP route would work for this purpose, but rather that negotia-
tions should be initiated by OWRT with senior water scientists or water
research administrators who have proven ability, time, and no strong bias.
Possible names to consider include Carl Kindsvater, Maynard Hufschmidt,
David Howells, Robert Smith, Bernard Berger, Daniel Leedy, Ray Linsley,

Warren Hall, Leonard Dworsky, and Herbert Swenson.

Urgency of Schedule

This documentation effort will need to proceed promptly if it is to
provide results timely enough to be useful. If it does not work, OWRT and
NAWID need to learn that while they still have time to try alternatives.

Quick action is urged.

Long-Run Implementation

The effort described above is envisioned as contributing to 1) better
research, and 2) better documentation of the research that is done. The
contribution to)better research should come through helping 1) OWRT and
the Centers (through the allotment program) select better projects, and
2) researchers do work better coordinated with the national effort in
their field. The contribution to better documentation should come through
helping 1) researchers present their results as contributions advancing a

defined status of the state of the art, and 2) OWRT organize informaticn

obtained on research contributions quickly as needed for budgetary and

program development purposes, Further analysis is needed once areas begin

to be documented to develop optimal and convincing procedures for using

the documentation in these ways.
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DOCUMENTING THE EFFECTIVENESS OF
OWRT RESEARCH PROJECTS IN MEETING NATIONAL NEEDS

{NTRODUCTION

The NAWID-OWRT Ad Hoc Committee on Documenting Effectiveness of OWRT

gesearch has proposed the development of procedures whereby research accomplish-

gents and program effectiveness of OWRT can be documented on a continuing basis.
These procedures are to take into account the amount of resources available for
jocumenting effectiveness and are to yield usable products in a time-frame con-
sistent with the annual budget process. The Committee recommended that this be
accomplished through the selection of approximately three areas of water resour-
ces research, analysis of those areas to determine -how knowledge in each area

has been advanced over the period since OWRR began in 1965, and documentation of
how OWRT projects contributed to that advance. This report deals with Phase I
of that study. Its purpose is to select three pilot areas which are currently
important and include OWRT work and to define a strategy for Phase II--the

detailed documentation effort.

SELECTION OF PILOT AREAS FOR DOCUMENTATION

(riteria
The criteria suggested by the Joint Committee for selection of areas for

documentation are as, follows:
There is a widespread feeling that something better than what is
now being done in an area is required to meet important public
needs.
The area is both specific and carefully defined so that mean-
ingful coverage can be achieved and time is not unnecessarily
wasted in deciding what to include.
The state-of-the-art is known to have advanced significantly
since 1965, and OWRT is known to have been active in related
research.
The selected areas are sufficiently diverse so that the effort
will provide a good sense of documenting difficulties in vari-

ous disciplines and settings.




Knowledgeable and unbiased practitioners are available in

selected areas.

first criterion is of fundamental importance. Unless the areas
selected are generally viewed as timely and relevant expressions of national
concern, documentation will be an exercise in futility. The last four criteria

can best serve as screening devices for rejection or modification of relevant

areas.

1ime Frame for Problem Identification

Primary reliance will be placed on studies and reports released during the
past five years. While no contemporary assessment of water resources problems
can ignore the 1966 '"Ten-Year Program of Federal Water Resources Research,' pre-
pared by the FCST Committee on Water Resources Research (COWRR), priorities and
emphasis have shifted sufficiently during the intervening period so that it must
serve as a background reference. A refocusing was attempted in the 1977 report

of COWRR, and this is used as one of the information sources.

Sources of Information

Relevance is heavily influenced by current public perceptions and their
expression through the democratic process to the Congress and its institutions.
Potential sources of information in the Congress include key committees, the
library of Congress, and the General Accounting Office. Telephone calls were

lade to all of these and input received through comments of staff members and a

staff report of the General Accounting Office entitled, '"Water Resources Plan-

ling, Management, and Development: What are the Nation's Water Supply Problems
and Issues?" The Library of Congress reported no studies pertaining to project
Objectives.

Other sources of information include:

=~ Water Policies for the Future - Final Report of the National
Water Commission

Water Resource Problems and Research Needs FY 1978 - Summary of
State and Regional Water Resources Research Needs, prepared by
OWRT and State Institutes

Directions in U. S. Water Research: 1978-1982, COWRR update of
1977

The Nation's Water Resources: The Second National Water Assess-
ment by the U. S. Water Resources Council, April 1978

OWRT Water Research and Development Priorities for FY 1979

The President's Water Policy Initiatives, January 1979




the GAO report included problem areas identified by the Department of the
mterior's Westwide Study Report on Critical Water Problems Facing the Eleven

jestern States (April 1975) and the Summary of the National Conference on Water

(April 1975), and it was not felt necessary to make an additional review of

these two reports.

gelection Process

Problem areas identified through these information sources are presented
in the Appendix and summarized in Table 1. The table expresses the commonality
of perception of water problems among the eight information sources in matrix
form by relating the most commonly identified problems with information sources.
Problem areas identified by two or less sources are not included. As can be
readily seen, water supply augmentation and conservation and groundwater man-
agement are quite generally perceived as major problem areas. Also of high com-
mon interest are deficiencies in water law and allocation systems, water resour-
ces constraints on energy development, hazardous chemicals, groundwater contami-
nation, and planning deficiencies.

The problem areas are next examined in terms of the five criteria presented
on page 1 and page 2. There are difficulties here with respect to quantitative
evaluation. Ideally, each criterion should be expressed through a numerical
scale with weights assigned to the various criteria to reflect their relative
importance. But, can this be done? A numerical expression for relevancy might
be derived by using the proportion of information sources citing the basic prob-
lem area. If they were assumed to have the same weight, a problem area cited by
all eight sources would carry twice the weight of one cited by only four. But,
do they have the same weight? It is doubtful.

The second criterion requires that problem areas shall be sufficiently
Specific and well defined so as to be subject to analysis for the purpose of
this project. Some problem areas can be disaggregated to the extent needed to
dCcomplish this end, but others resist this. Conservation in irrigation might
be divided into such manageable packages as delivery and application, evapo-
transpiration, soil-water-plant relationships, and so forth. Yet, a problem
dTea like water law and allocation systems seems so complex and diffuse as to
be beyond the pale of any meaningful documentation of research contributions.
Inbetween these extremes, how is one to assign values for relative specificity

ad definition?
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The third criterion measures the advancement of the state-ol-the-art and
OoWRT participation in such advances. No single individual is able to state
categorically that the state-of-the-art in a diverse group of problem areas has
or has not advanced significantly during the period of study, let alone assign
values to represent the relative advance and degree of OWRT contribution prior
to completion of Phase II of the project. The writer's approach to this was to
assume that there is a direct relationship between the amount of literature pro-
duced and advances in knowledge in the fields addressed. If this is true, it
should be possible to use the number of citations in Interior's Water Resources
Abstracts file as a surrogate for advances in coping with associated problem areas.
Thus, if WRSiC discloses a significant number of citations in a given area, one
might assume that there have been significant advances. But, how is '"significance'
to be measured quantitatively?

The final two criteria clearly do not lend themselves to quantitative evalu-
ation. The question of whether a problem area is sufficiently diverse to provide
a good sense of difficulties in various disciplines and settings is an affirma-
tive or negative judgment. It is the writer's opinion that with a few exceptions
the knowledgeable and unbiased practitioners are available for analysis of
areas experiencing significant state-of-the-art advances.

While numerical values might be assigned to most criteria through a procedure
like the Delphi technique, it is doubtful that this would be practicable or
attainable in the context of this project. Short of that, an effort to quantify
the evaluation would give the impression of a degree of accuracy that does not
exist. The process is essentially subjective and judgmental, and the criteria
should be applied in that context. Each problem and sub-problem area should be
examined in the light of each criterion and the judgment made as to whether it
does or does not appear to meet the requirements. Different persons may reach
different conclusions, and it may well be that this process should be conducted
in group fashion. At this point, however, the writer must proceed alone and
make the best decisions possible under the circumstances.

The next step in this analysis is to estimate the degrees of advances in
the state-of-the-art and OWRT contribution through the surrogate of citations
dvailable through the WRSIC system. Descriptors were chosen so as to permit
diSaggregation of problem areas where desirable. The results of the WRSIC

Search are presented in Table 2.

'
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Application of the selection criteria is summarized in Table 3. The follow-

ing comments are provided concerning some of the judgments involved:

Desalination - 89 percent of OWRT projects were sponsored by the
Office of Saline Water, and it does not seem appro-
priate to include as an item under this project.

Reclamation of stormwater runoff - the bulk of this work is
believed to be associated with groundwater recharge,
and that problem area heading will be used for
this purpose.

Reuse of waste waters - this encompasses a multitude of different
industrial processes, irrigation, saline-intrusion
barriers, etc. There is a large grey area involv-
ing land application for waste treatment in which

reuse is of secondary or even negative concern.

For these reasons, it does not seem to meet
requirements of Criterion 2.

Water yield improvement - to be manageable this area needs to be
disaggregated into such sub-areas as water harvest-
ing, phreatophyte control, land management, snow
management, etc. This can be done. The writer is
not aware, however, of any substantial advances in
any of these areas, and the problem is dropped for
this reason.

Municipal water conservation - while this area can be broken down
into a number of sub-areas, it is tractable and
more meaningful if handled as a whole.

Industrial water conservation - this area is industrial process-
specific and would be difficult to handle as a
single problem area. Results might be too frag-
mented if disaggregated. EPA dominated area and

‘ very doubtful if strong case could be made for OWRT

contributions.

Irrigation water conservation - can be disaggregated into the

following areas: delivery and application,

evapotranspiration. and soil-water-plant relation-

ships to meet Criterion 2.




State water law and allocation systems - viewed as too diffuse
and not subject to meaningful disaggregation for
this purpose.

Federal and Indian land entitlements - law and policy state-of-
the—-art apparently inadequate.

Interbasin transfer - no significant advances.

Interstate allocation - no significant advances.

Instream uses - no significant advances.

Constraints on energy development - a review of the most recent
Catalog of Water Resources Research underway indi-
cates a high diversity of water-energy relation-
ships and dilution of research payoff across a
broad area of concern. Level of OWRT participation
insufficient to justify documentation effort.

Water pollution from hazardous chemicals - extremely large and
uncharted area with no significant advances.
Heavily dominated by EPA. Shortage of experts in
this area.

Groundwater pollution - this is a very broad area but can be dis-
aggregated to a sufficient degree to meet Criterion
2. Suggest saline water intrusion and underground
waste disposal. Also, closely related to ground-

 water recharge.

Non-point (stormwater) pollution - complex area with no major
advances. Heavily influenced by EPA.

Limitations tradition design concepts - dominated by EPA. Diffi-
cult to find experts with sufficient objectivity.

Flood plain management - WRSIC search indicates this can be dis-
aggregated into flood plain insurance, flood plain
zoning, and flood plain hydrology. Because of

central interest in overall problem areas, it might
be considered on that basis.

Conjunctive management of ground and surface water - suggest
treating as surface-groundwater relationships and

conjunctive management.

|
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