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PREFACE

I. Purposce and Recommendations

On 13 August 1980 the Deputy Director of Civil Works rcquested that the
Institute for Water Resources (IWR) investigate the procedurcs for developing
priorities for.the Civil Works Rescarch and Development Program (R&D). The
resulting Report 18 a working paper that details TWR’s assessment, findings
and conclusions. This preface overvicws and supplements our principle
findings. TWR’s charge was to make a preliminary diagnosis of the current
Civil Works R&D prioritization system and to suggest options for
inprovenent. These suggestions are directed toward facilitating dialogue
among R&D participants on various issues of research prioritization. BRy
focusing debatc on the issue of R&D prioritization, we .anticipate that review
of the Report will provide impetus for a better definition of the system, its
problems and related issues. All those reviewing, critiquing and discussing
the prioritization problem are encouraged to gencrate new solutions and fresh
ideas. .

The Report presents 15 improvement actions and describes what the general
impacts of selected groups of them would be. As directed, the Report does not
contain detailed data such as manpower calculations, Laboratory capital
investment data, or percentage of research done inhouse or by contract. Thus,
we have described the system, synthesized a number of problems, and developed
suggestions for improvement.

As the study progressed and our awarencss of major structural problems
emerged, it became clear that a more detafiled analysis of certain aspects of
the overall R&D prioritization system is warranted. In this regard the
preface goes beyond the Report and briefly indicates approaches that would
more radically address the major structural problems in the R&D prioritization
systeme.

At this time, we recommend that a process be initiated to restructure
certain aspects of the Rescarch Needs: System and the priority setting
process. Such a restructuring should distinguish between long term,
intermediate and short-term research. Long-term and intermediate research
priorities should be tied primarily to strategic goals expressed at OCE
through the Civil Works R&D Review Committee and should reflect emerging
policy and long-term plans. Field advisory committees should assist, but not
be the primary focus in prioritizing such research. To be meaningful, short-
term research must be accomplished quickly, by reducing the number of the
actors in the game. OCE should provide guidance to field laboratories on
guvals for percentage of long-term intermcdiate, and short-term researche.
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If OCIL decides not tu restructure R&D prioritizatlon or, pending further
studies, not to significantly disturb the existing procedures, our
recommendatlons are to adopt at least the package of sceven high priority
options included in the Report (Chapter V). That package includes options to:

o Increase MPS Quality Control;

o Improve general understanding of the processes involved in developing
R&D needs and priorities;

o Clarify Technical Monitor ioles;

o Institute basic changes in the MPS rating process;

o Institute basic cﬁanges in the MPS analysis process;

o Reinforce the Civil WOris R&D Review Committee function; and,

o Institute a long-range investment budget/priority system.

II. Defining Prioxitization and R&D

Perceptions of both prioritization and research vary significantly among
Civil Works R&D personnel. Of the roughly $70 million Civil Works research
effort, almost onc-half is accomplished through direct reimbursable agreements
betwecen laboratories and other Corps elements, while the remaining $35 million
1s subject to the Civil Works research prioritization system. However, it is
not apparent that a substantial percentage of this $35 million is distributed
according to any specific set of priorities in any one year. Given the
continuing requirements of laboratory staff salaries and overhead, revolving
fund repayments for investments in physical plant, and the inertia of ongoing
programs, only a limited increment of this $35 million is available for
allocation each fiscal year.

In this sense, prioritization means the annual distribution of a limited
discretionary percentage of the $35 million research budget across six
Research Areas and 29 Rescarch Programs conducted by five Research
Laboratories (WES, CERC, CRREL, CERL, ETL) and two Research Performing Offices
(EC and IWR). )

For some, prioritization (or distribution of these discretionary dollars)
means statistical analysis of Mission Problem Statements (MPS) which are
presumed to reflect field priorities for resecarch. For others, prioritization
means statistical wveighting by the Civil Works Research Committee. While both
MPS analysis and the Committec weighting are critical, they tell only part of
the prioritization story. Together they constitute a formalized process of
assessing and prioritizing rescearch nceds and budgets which many Corps
personnel often call the "Civil Works Rescarch Prioritization Process.”
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Some Corps personncl feel that prioritization should address the total $35
nillion Civil Works rescarch budpet. This view of prioritization could result
in a drastic redistribution of the $35 million hudget with forced major and/or
minor disruptions to the among Corps laboratory community. 1Tt is within this

. context, that the nced for a long-term rescarch fnvestment stratepy becomes

apparent. If cither rescarch budgets or manpower significantly decreasc, this
redistributive perspective of prioritization will hecome clearer.

In a larger sense, prioritization refers to the percentage of the Civil

* Works budget devoted to R&D. In the last several years the R&D budpget has

remained at roughly one percent of the total Civil Works Budget. Whether one
percent is -too large or too small, depends on a more general view of the
utility of the Corps research program by Corps management. The Directoratc of
Research and Development, Civil Works Directorate (including Programs
Division), OMB and Congress play roles in establishing and maintaining such a
percentage. The degree of influence each exercises in this secting is :
unclear. IHowever, prioritization as a percentage of the Civil Works budget,
is likely to surface uuder the conflicting trends of budget and manpower cuts
and an increased need to find and adapt to new missions.

Regardless of perspective, onec theme filters throughout the ‘Corporate R&D
scctor and the research management literature. That 1s, that R&D
prioritization should be directly tied to strategic organization goals. In
the Corps Civil Works functions, R&D prioritization attempts to balance among
short- and long term goals, but operates from a research necds system that is
strongly biased toward short-term field needs. There is little apparent link
betweun prioritization and long~term strategic (or other macro-organizational)
and future goals.

The lack of a commonly held definition of Research and Development ——
which is really the object of the prioritizing process —- is striking. How
one defines R&D greatly influences one’s cxpectations of the appropriate
prioritization process. For example, we found that Corps personnel hold three
broad purposes of R&D: to increase the efficiency in meeting current planning,
engineering, operating and regulatory missions; to anticipate trends and
project future events; snd to create and to innovate new possibilities, .
options and missions for the Corps. Essentially, R&D is viewed as helping our
organization to transcend its current circumstances, to adapt to changing
circumstances, snd to lead its evolution into new circumstances.

More practically, Corps R&D capability is viewed as increasing the Corps’
capacity to: maintain its large public capital investment, complete ongoing
snd plan new useful projects, manage and reduce the conflict surrounding
projects, find new missions, find new ways to do old missions, and to help
transform field needs.into field guidance.

Clearly the different vicws target different types of rescarch goals:
short, medium and long—term as well as applicd and basic research. Prioritices
for cach of these rescarch categories are likely to differ, yet over the last
scveral years, the Civil Works rescarch system has been striving to institute
one prioritization system to collectively scrvice all of these types. We

suspect that much of the frustratfon underlying debate over prioritization
nechanics stems from this attempt.



III. The Existine Systren

The Report provides a detailed description of the current system.
Achicving this description was surprisingly difficult, because there are
considerable differunces Ln perception of the system operations. Essentially,
the system is activated through four decision processes: Misslon Problem
Statement (MPS) peneration and ranking, Work Unit development,: Rescearch
Progsram Revicews, and the Civil Works RED Review Committee review. Compared
with other major water resources agencies, the Corps has a more formally
developed system of prioritizing rescarch, which, over the last few years has
heen actively evolving. The major flaws and positive points of the system
decision process are briefly highlighted in the following paragraphs.

The system’s cvolution has generated frustration, in part, because
frequent rule changes reduce the traceability of prioritization decisions and,
thus, the utility of formalization. Additionally, major new programs appear
to first emerge outside the system and are then legitimized inside the formal’
process procedures. In addition, there is no readily apparent mechanisn for
terminating or de-emphasizing major on—going programs.

Within the RS, the purpose of MPS generation and ranking is to-solicit
field needs and develop field priorities for researching them. In actuality
most MPS are generated directly or indirectly by the laboratories. Work units
are developed solely by laboratories and represent laboratory views concerning
the appropriate reaction to ficld problems. The connection between MPS and
Work Units is not rigidly monitored and consequently the laboratory research
programs are frequently viewed by the ficld as not strongly relevant to field
problems. While the key to the process is the Technical Monitor’s interest,
advocacy, and professional mrnitoring, the degree to which an active nonitor
can influence the content and priority of Research Programs is hipghly
uneven. The job descriptions of Technical Monitors carries little formal
recognition and/or reward for research management duties. The Research Needs
System then, does not clearly service a primary customer, the Corps field
offices. Despite these problems it does facilitate active dialogue among
Technical Monitors, the laboratories, and OCE during Program Review and
development.

The Civil Works R&D Review Committee’s decision process is difficult to
discern. In a formal systematic sense, the Committee members are the right
actors for deliberating Rescarch Program budget allocations, yet because of
the process and information nsed to develop their prioritics, it is not clear
whether they can make the right decision at the right time. We found a range
of opinion and disagreement as to what the Committee’s actual role is, what it
was intended to be, and what it should be. It is apparent that certain
improvements could be made to aid the Committce in accomplishing its work.
Beyond this, there is the question of how much impact the Committee should
have in prioritizing research dollars across Research Programs.

There are scveral flaws -in the techniques used to decide on the
distribution of research dollars acrass and within Research Programs.
Baslecully, two suparate statistically based priority systums exist: one to
identify the priority of MPS, and another to establish priorities between
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proprans. The Keport cvaluates the statistical viability of both these

systense  Overall, they are cumbersone, often irrelevant, operate to imply
rating scores not warranted by the level of data available, arc subject to
manipulation hy analysts, and create a false sensc of objectivitye.

Finally, little formal consideration is given to decisions reparding long-—
term research investment strategles. Basically, this involves balancing the
distribution of moncy, basic laboratory survival needs, field and OCE rescarch

_ needs, and overall Corps goals. Currently the decisions affecting priorities

for this balance appear good at maintaining the relative proportions of R&D
plant and personnel; however, they do not clearly cope with qucestions
concerning the current distribution and capacity of R&D plant to adequately
execute research on future Corps mission needs. In balancing short-term
versus long-term nceds, the system rationalizes itself according to short-term
needs expressed through the MPS ratings from the field, while the actual
longer-tern execution cycle is clearly more appropriate to intermediate or
long-term research.

VIi. Concepts for Improvement

In dealing with the priority-setting problems in the R&D system, there are
essentially threce choices: do nothing; adjust the current system; or
restructure the system. The major arguments to do nothing are: that the R&D
prioritization system works as well as could be expected; that the system is
relatively new and should be given a chance; that while imperfect it is better
than vhat existed in the past; and, that the Corps has a better system than
other agencies. We reject these arguments because the frustration level among
R&D personnel is high, and as manpower and budget constraints increase, that
frustration will probably grow.

The defense for adjusting the current system is that basically the broad
framework of decision processes is correct and that therefore the costs for
major changes would outweigh possible bencfits of change. Essentially, then,
the RNS and Civil Works R&D Review Committee process would need only minor
adjustments in numerical calculations, personnel, and preparation for and
conduct of the Committee meetings.

The major arguments for restructuring the total R&D decision process
rclate to the imbalance of time and effort given to priority setting
activities: that too much time is spent prioritizing a small part of the $35
million research budget which is roughly one-half of the approximated $70
million Corps Civil Works rescarch program; that most major rescarch is
identified outside the RNS; that the slowness of the RNS makes it difficult,
if not umlikely, that research products will impact short-term ficld prublens;
and {inally, that the existing prioritization system cannot effectively
incorporate long-term Investment decisions. The important reason for concern
over rescarch priorities is not with moncy, as only about one percent of the
total Civil Works budget is devoted to research, but because of the tact that
almost 10 percent of the Corps work force is iunvolved in the rescarch propram.
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1n view of the study purposc, our rcport focuscs primarily on adjusting
the current system. However, the more we study and debate the current systvem,
the more we realize that these are only bandages which will not overcome major

problems.

The Report outlines 15 options and catcgorizes them by relative degree of
nced for improving the system and by anticipated extent of alteration to the
system’s decislon processes. These options center on four areas: tuchniques
for improved tecchnology transfer and R&D coordination; the RNS (MPS
gencration, rating and ranking); operations of the Civil Works R&D Review
Comnmittee; and long-term planning strategics.e In order to describe the
potential improvement that could be realized, three groups of options
representing likecly combinations for minimal, moderate, and major levels of
improvement are analyzed in the Report.

Options for improved technology transfer and R& Coordination include: -
audio-visual tapes to describe the RNS and its role in the overall system, R&D
Coordinator Conferences, and an R&D Bulletin. These measures would also
encourage field participation in the RNS. Options for long-range planning
strategles include five-year plans for Research Programs and the development
of a long-range investment budget and priority system. Because those options
vhich have potential for improving the RNS and the Civil Works R&D Review
Committee operation impact most dircetly on priority setting problems in the

"existing system they are highlighted in this preface.

l. Improvements to the Research Needs System

Increased attention has been given to the quantification problem of the
RNS, yet attempts to correct the problems have not been effective. This study
developed three options that would not only prescrve the traceability of the
numbers, but would also simplify their generation. These options are called:
procedures for MPS quality control, change in the MPS rating process, and
change in the MPS analysis process.

Through these measures, the constraints imposed by the existing MPS
classisification method would be removed by formal mechanisms for MPS review,
appeal of rejected MPS, MPS categorization, accommodation of multiple research
program MPS, and a system for logging in, tracking, and controlling the life-
span of MPS. To impruove the rating process, the Corps could adapt a
simplified nominal scalce of one to five (that is, great importance to little
importance). Raters would be given four or Eive basic criteria determined by
OCE and would rate each MPS by the one to five scale. After rating, the
district should record the position and number of pcople within the district
who rated the MPS. The rating process could be further improved and the
effort reduced if the work were disaggregated, with the major concerned
functional organizational clement assnming lead responsibility for revicwing
and rating apprupriate Rescarch Programs. During rating analysis, the deprec
of consensns amon: ratiugs wonld be indicated as hipgh, nedium, or low for cach
MPS. As a result, each MNPPS would actually have two ratings: one, an averape
rating (which should be chapnted with all Districes as the base); and twn, the
depree of consensus on that ratinge. This would give more meaning to the
average rating and would enrich the decisionmaker’s capacity to deal with
field necd priorities.
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While these three options would improve the mechanisms within the RNS, it
ig possible to imagine a2 more extensive chanpe that would minimize the
tremendous effort required to produce MPS field ratings. This could be done
by c¢liminating MPS ratings and instead soliciting ficld priorities dircctly at
the Rescarch Trogram and Eescarch Area levels. Becanse this action would
jnvolve a considerable change to the existing structure and because the
details of its implementation and impact have not been developed, it is only
deseribed here as a concept and is not included in the Reporte.

By this measure, OCE would continue to: solicit MPS, organize them by
Research Program and Arca, and provide the compilation to laboratories and
Technical Monitors. The MPS would continue to bu used primarily to develop
the content of Research Programs but not through priorities inferred fronm
field rating. This measure would obtain field ‘review of Research Programs;
DE’s would receive descriptions of each Program, including Work Unit agendas,
and would be asked to indicate their priorities.

2. Improvcment to_the Civil Works RE&D Review Committee Operation

Currently the Committce performs three primary functions: to confirm the
priarities in each Research Program developed during Annual Program- Reviews,
to approve the FY+l budget, and to provide general guidance for the .
distribution of research dollars between Research Programs in the FY+2
budget. Committece function would be more effective if these two objectives
werc accomplished at separate meetings. In addition, it would be beneficial
to have the Committee consider what new Research Programs und Areas should be
added and what old ones should be de-emphasized or phased out.

Recent Committee attempts at prioritizing have emphasized quantitative
methods. That emphasis should be moderated but not necessarily abandoned.
Assuming that the mcmbers are .interested in impacting the Civil Works R&D
budget two methodological issues arise: what is the best means to prioritize
29 Research Progrums acruss six Research Arcas, and how six people can best
engapge in trade-off of research dollars within a defined budget in a limited
time. While the problem is more one of group process than statistical
weighting; the statistical weighting does provide traceability. We recommend
a process that would: encourage meaningful pre-mecting preparation, separate
actual rating from group interactions, sinplify the analysis of field ratings,
and restrict usc of RNS results from Committee deliberation.

For the meeting to develop the FY+2 budget priority recommendations, we
recommend a five step process. The first three steps would be accomplished
prior to the mecting.

Step 1: Prepare information packape: OCE policy would assemble a
bricfing book for each member with the significant information on the

goals and content of each Research Program and Area (no more tham one or
two pages for each). .

Step 2:  Rating Programs: Members would receive the briefing book at
least one~wevk privr to the mectinge They would also bhe given the four to
five OCE-penerated R&D criteria and would individually rate each Research
Program on a one to five scale (great importance to little importance).
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Additionally, cach #iember would review the previous year®s Research
Program budpet distribution and would adjust that distribution to indicate
his preference for the FY+2 budpete This would simplify the current
process, since ench of the 29 Proprams would have one rating per member
and the ratings would be completed before the meeting.

Step 3:  Pre-mecting Analvsis. OCE policy would collect this information
and display the clustering of ratlugs by Kesearch I'rogram. The degrec ol
apreement and disagreement across the Programs could be visually displayed
on onc chart and distributed to the Committec members the day before the
mectine. This would be accompanied by an explanation of the meeting
objcctives and an agenda. The analysis would highlight areas of
disagreement and provide focus for the mecting, and thereby increase the
cfficient nsc of members’ time.

Step 4:  lold the Mcetinp. The meeting would focus on: (1) establishing
relative prinrities among Rescarch Programs; (2) recognizing what the
impacts of possible budget allocations would mean to the objectives of
each Research Program before the Committec budget recommendations go
forward; and (3) deliberating long-term trcnds for funding requirements.
Voting, rating and other scaling techniques should be done at the nceting

at the discretion of the members. In event of fallure to reach cloture on
any of the agenda points, the Committee would chose to delegate or hold
another meeting.

Step 5: Post-mecting Documentation: Once completed, a summary and
minutes of the mceting should be distributed to each of the meubers as
well as other interested Corps personnel.

V. Concepts for Restructuring a New Svstem

Since this study concentrated on the objective to adjust the curreat
system, we did little conceptualizing of a new prioritization systen.
However, as the study progressed, we became aware of certain structural
deficiences and the advantages that a new, restructured system could offer.
Our idcas for the structural foundation for such a system are summarized in
this section.

Any new system shonld classify that which is to be prioritized (i.e.,
short, medium or lonp-term rescarch), nnd should develop prioritization
systems appropriate to each. For example, short-term research should be done
with minimal OCE administrative involverment and could be undertaken on a
direct reimbursable or willingness—to—-pay basis. Hedium and long-term

~ rescarch should bhe tied primarily to strategic OCE thinking, and should be

supportal by some form of f[leld input.e Rather than the current OCE-lab-ficld
trilateral arcna, direct relations between OCE and laboratories, and
laboratories and field, bascd on the type of research, should be stressed.
Laboratories should bitlance the malutenance of current R&D capabiliily against
poansible new future R&D capabilicy regnlrements and short-term consitituency
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conzitituency service apainst long=term OCE generated researche  Further, a
new prioritization system shonld include an explicit divestiture policy as
well as a long=term RED davestment procesns. Manpower to administer the
program should be reduced and their roles and responsibilities should be
_expliceitly stated.

VI. Coneepts for Inmediate Consiileration

This preface has highlipghted the basic issues and a few options
surrounding thase arcas of primary intercst to OCE. As the Report is
circulated, we encourape reviewers to provide solutions and fresh ideas.
Discussion should focus aon the following questions:

L. In addition to the options developed in this study, what other
solutions can be generated to retain but improve the existing system?

2. VWhich, if any, of the improvement options should be implemented.

3. This effort found cvidence for a need for a new Civil Works R&D
prioritization system, Should the Corps initiate a.study to develop
recommendations for complectely restructuring the system?

We suggest that a formal workshop, or series of workshops, be held
followinp the revicw of this Report. If such workshops were held among a
broader awdience than that participating in this short effort, they would
provide the information for a firm basis for eventual recommendations to the
Director of Civil VWorks.

ix
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T. TINTRODUCTTON

A.__Purpose of Study

The objective of the Corps Civil Works R&D Proprcam is to provide
informatLon, data, methods and concepts that will improve the capability of
the Corps to uxecute Its assigned missions in planning, enginecring, and
operations rcelated to the natlon’s water resources. Providing users wvith the
products they need requlires continuous program orchestration to ascertain
short and lonp-term needs, to establish priorities among those needs across a
broad range of problem arcas, to distribute budget allocatlons in a manner
consistent with these needs, and to insure that appropriate R&D products are
produced on time. An extensive set of institutional mechanisms have been
established to direct and manage the Civil Works R&D program. While these
mechanisms are working, it has become increasingly clear that improvements
could be made which would increase the efficiency and effectiveness of the
processes for determining research needs and for establishing priorities and

budgets for mecting these needs.

Recognizing these problems, the Deputy Director of Civil Works, in a memo
on 13 August 1980 to the Divisions in Civil Works, the Research and
Development Office, and the Water Resources Support Center, directed an
assessment of current procedures for determining Civil Works R&D needs and
priorities and requested the development aund evaluation of options for
improving these procedures. The OCE Office of Policy (CWR-W) and the
Institute for Water Resources (IWR) were assigned the responsibilities for
conducting the study.

Do Overview of Study Ocganization

Subsequent to the assignment, IWR assembled a small task force te describe
the existing system for establishing needs and priorities, to determinc what
the problems are, to gailn a general understanding of how other organizations
duvelop research priorkties, and to formulate options for improvement of Corps
procedures. The major Information sources used in this study included:
proposed nnd curcent R&D Englneering Regulations, documentation from the
Autust 1980 mecting of the Enviromental Advisory Board (EAB), interviews with
attendees at the 1980 Civil Works R&D Review Committee neetings, interviews
with principal OCE partlcipants in the rescarch and development program, and a
onc—day workshop of RDO staff, OCE R&D Technical Hopitors and other interested
pursons.

The investipation of procedures utllized in research programs of other
arpanizatlons Included intervicws with key personnel in three agreucies (WPRS,
TVA, aumed OURT) and a brief review of acadmale 1{tecatuee an résearch
priorirization.s Althoush the ostabl [shment of prloritics amd the developaent
of budger al Lecations s the mst visible and perhaps most signifilcant product
of the R& mmmapement process, the complexity of the problems discerned in



this study clearly indicated a nced to avold simply focusing this study on the
mechanics of need assessment and priority setting. Accordingly, thils report
deals with these issues in a broader context == that of the relationship of
these activities to the overall program management functions.

Ce. DNescription of Report

This paper discusses the study results. Section II, "Overview of Existing
Irocedures" provides backgromnnd information for understanding the remainder of
the paper. The final three scctinns present the analytical cvaluation of
Corps nceds assessment and priority setting and is organized by discussion of
problems, options for improvement, and impacts of alternative options. The
paper is followed by six appendices that describe and display detailed
information and options compiled during the study. The appended material
includes:

1. A description of the existing R&D system.
2. A synthesis of the one-day workshop.
3. A sunmmary of the EAR’s comments.

4. A sunmmary of interviews with attendees of the recent Civil Works R&D
Committee mectings.

5. A summary of the interviews with other agenciles.

6. A review of literaturec on rescarch prioritization.



IT OVERVIEW OF EXISTING PROCEDURES

A. Description of the Current System

l. Major Components and Participants

The key element of the Corps’ priorltization system is the Research
lecds System (RMS). liowever, the regulations that specify this system do not
contain a definition and there are differences of opinion as to the scope of
the RNS. For the purposes of this study, thc RNS is defined as the process
that: (1) discerns problems facing the field offices of the Corps; and (2)
develops prlorities for researching them. The basic ingredient to the RNS is
researchable problems as identified by field claments, OCE and Corps’ labs.
When such a need is submitted and accepted into the RNS it becomes a Mission
Problem Statement (MPS). Mission Problem Statements are the lowest level
component of the R&D hierarchical structure.

The Corps R&D Program consists of three budget areas: Military
Programs, Operations and Haintenance, and Civil Works. Civil Works R&D is
structured into six functional Research Arecas (e.g. Environmental Quality) and
29 Research Programs (e.z. Aquatic Plant Control). A listing of the Research
Areas and Programs 1is included in Figure A5 of Appendix A. Within each
Research Program there are one or more research efforts or Work Units. Work
Units are developed by the performing elements (or laboratories) in response
to MPS. llowever, there is not an exact correspondence between Work Units and
MPS since there are now about 500 MPS and 200 Work Units. Also, while some
Work Units address more than on MPS, some Work Units do not address any.

There are four major participant groups in the R&D Program:

a. MNMon-Corps, consisting of Congress, the Office of Management and Budget
(O1B), and various advisory groupse.

be Corps, consisting of OCE, including the Directorate of Civil Works (an
R&D user) and RDO.

¢« The Performing Elenents.

d. The field, (i.0., the District and Division OLfices who are also the
prinary users of R&D products).

2, Role of the RNS within the R&D Program

In order to understand the RNS there must be some understanding of
the overall proprame. Esacatlally, the program Is accomplished throngh five

phases, although ak any one time there are three fiscal years under
consfderat lon =0 that the Propran never truly has a besinning or an end.  The
three years of concern rellect ditferent aspects of program planning and

nanagement:



a. The enrrent fiscal year (FY), in which rescarch on approved Work Units
is exccuted.

b. The budget year (FY +1), for which Work Units are planncd

¢« The new budget year (FY + 2), during which priorities for Rescarch
Program content and budpet are planned.

The five phascs (presented more fully in Appendix A) may be described
as follows:

a. Developnent of General Guidance for the Total Corps R&D Program. The
primary focus of this Phase, which coincildes approximately with the
first quarter of the year, is the Research and Development Review
Bonrd Mceting which provides guidance on long and short-term R&D
within each of the three major budgctary areas.

b. Identification of Civil Works Rescarch and Budpget Nceds. This Phase
encompasses the Program Review System conducted each spring by RDO.
Reviews are held in each Rescarch Program area to determine the
program content (Work Units) proposed at alternative funding levels by
the Performing Elements. )

c. Establishment of Civil Works Research and Budnet Prioritics. During
this Phase (late spring and summer) the final planning and approval
for the FY + 1 budget is done, primarily through the interactions of
the Civil Works R&D Review Committee, the Director of Civil Works, and
RDO. The Committee also meets to recommend priorities and tentative
budget targets for FY + 2 program planninj.

Development of Prorram Appropriate to Resenrch Needs and Budget
Allocations. Prior to the end ofthe FY, the Performing Elements
complete final planning and documentation of Work Units to be
undertaken during the next FY. Also, the RDO submits the budget
package and justiflcation for FY + 2 to OMB and Congress.

d.

e. Execution of Program. FEarly in the new fiscal year, Congress
appropriates funds and research on new Work Units can begin.

These five phascs make up the budget and management cycles of the R&D
Programe The KNS, Is which overlain through all the phases s the mechanism
for problem sollcitatlon and fits into the overall Program by: (1) providing
information on fleld nceds and field priorities; and (2) by influencing

decisions made during the Propram Reviews (Thase 10) as well as
recommendations made by the Cormittee for FY + 2 prlorities (lhase I11).

3. Tmeplementatlon of the RIS

The anmmual RRS cyple involves three actlivities, i.0. the
Identification, rating, and ranking of {IlS; and three parcieipants, iec. the
field offices (through theilr R&D coordinitors) the Olfice of Policy (CWR) and
the Percforning Elements.

]



MI'5 [dentification. The sequence heglns when mission problem

staterments are wrltten and submitted to CWR. Anyone may submit a
mlssion problem at anytime. There is a format for the write-up and
there have been supggestions for its improvement. Traditionally the
laboratories have been the major source of new mission problem
statements, but during FY 80 an equal number was submitted by field
olfices aud lahoratories.

The OLflce of Policy reviews all mission problems and rejects those
which address research that has already been done, is in progress, or
is project speclfic. Originators are not notified of rejection.

Those MPS which are acceptible are subject to revision and are
asslgned to one Research Programe Multidisciplinary mission problems
present a problem as these logically could be assigned to more than
one Research Programe. Each year the Office of Policy also reviews old
MPS. Those that have been in the RNS for several years and have
consistently received low ratings may be deleted, however this
decislon is subjective since there is no specified MPS life span.

b. MNPS Ratlng. Mission problems teceived by mid-May comprise the group

Ce

that will be rated in the fall by the 47 field offices (Districts and
Divisions). The Office of Policy compiles the accepted MPS by volumes
(corresponding to Research Areas) and chapters (corresponding to
Research programs)e. The FY 80 compilation for the first time, cross-
referenced multidisciplinary HPS to the other potential Research
Programs. In each field office, the R&D coordinator is responsible to
sce that the MPS are rated; the DE approves the ratings prior to their
submission to CWR. Since the volume of MPS has presented a problen,
in 1980 CWR required that the field ratec only the new MPS; ratings
submitted the previous year were allowed to stand. The circumstances
under which the MPS are rated in each field office varies as to length
of time invested, number of raters, job level, and whether by
individual or group consensus.

The regulatlons specify that each MPS will be rated against the
following four criterion cach.of which is worth up to 10 points on a
scale of 1 to 10: safety, urgency of need, potential dollar savings,
and intangible bhenefits. A field office can assign a zero rating to
an MPS to indicate that it has no interest in this problem. The
criteria have bheen subjected to much criticism as the rationale is not
well understood, are subject to varlous interpretations, and do not
intuitively represent a balance among various factors that could
collectively describe Corps research prioritles.

MI'S Rankinge. Ratings arc submitted to CWR by mid-November. The
arfthinetic to compllie and rank the ratings dJdoes not take into account
the differeat processes used by the field offices. The following
values are calculated:

(1) Averape MPS ratings, wbhich are then ranked to indicate fleld
prioritiuvs.

(2) Average MIMS rating by Research Program.

(3) Average MPS rating by bivision.

5



The Offilece of Policy sends the results of these calculations to RDO
and to the Technical Monitor of each Research Propgrame 1n turn, RDO
sends the average MPS ratings and their rauking to the Performing
Elements. The field offices also receive a copy so that each may
compare how its perception of nceds compares with others. The
calculation and distribution of RNS results marks the cnd of the cycle

(1.c., fiecld needs and field priorities have been identified).

4. Application of RNS Results

Details on the use of MPS ratings and rankings are difficult to

describe because the use varies each year and is subjective. However, the
following points should be made:

b.

Ce

The RNS does have input to other portions of the overall R& Program.
The RNS does provide a gauge of field needs and priorities.

Although the results are available to those who make decisions, they
are not critical to or always used for those decisions.

Currently, the results are used primarily in the Program Review System

and in the allocation of the Research Program budget.

b.

Program Review. Prior to the Program Reviews, the Technical Monitors
and Performing Flements review the RNS results, paying particular
attention to those MPS in the upper 50%. This gives the Performing
Elements some guldance in developing the Work Unit agenda and Work
Unit content that will be proposed within a particular Research
Program. It also gives the Technical Monitors an indication of the
field’s perception of what a particular Research Program should
emphasize. Thus, during the Program Revicew of each Research Program,
response to the RNS can be seen in new Work Units developed, old Work
Units redirected, and the priority listing of Work Units proposed.

Research Program Budpet Deliberation. As mentioned in the

description of the third phase of the R&D Program, the Civil Works
R&D Review Committee develops recommendations for funding targets for
the FY + 2 budgcete These recommendations go to RDO as guidance in
preparing the budpet and budpet justification for OMB. The results of
the RNS are generally an fmportant iunput to the prioritization
procens. The process used in 1980 was perhaps the most mechanistic
and formal that the Committec has ever used.

The 1980 metheod consisted of the development of mmerlcal scores for each
Rescarch Trogiram by apprepating catings on eight items. The first two (or 25
percent) were taken dlirectly from the RRS:

ile

b.

The total number of MPS fn the top 50 percent of ‘each Rescarch
Propgram, scaled on an index of 1 to 5.

The average HPS rating within each Rescarch Program scaled on an index
of 1 to 5.
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The remaining slx items were subjectively scored criteria; five were taken
from the CW Budpet Circular on Mission Arcas:

ce Commercial Navigation.
d. Municipal and Urban Water Supply.
e. Urban Flood Controle.

f. Environmental Preservation.

g Hydropower.

he The final item, selected to be reflective of future needs, was called
Command Interest.

For the six subjective criteria, each of the Committee attendees
evaluated, on a scale of 0 - 5, the contribution of each Research Program made
to the criteria. Then an average score per criteria was calculated for each
Rescarch Program by simply averaging the responses of each participant. The
total score for a Research Program was equal to the sum of the values of the 8
items (thus, maximum score = 40). Research Programs were then ranked by their
total scores. The ranking of the Research Program was important because that
determined whether it fell in the top, mid, or lower third of the total
program and that determined the percent increase or decrease relative to FY 81
that would be applied to derive the FY 82 proposed funding for each budget
level for each program. The percentages that would be applied to each third
at each budget level had been formulated by the CWR prior to the Committee
Meeting and took into account the FY 8l allocations, research program

substance, and MPS rating.

B. Types of Decisions

The processes of program planning, management, and problem solicitationm,
which are describable in terms of five opcerational phases and the Research
Necds System, provide the methods for accomplishing the Corps Civil Works
rescarch objectives. The nmechanisms that force these processes are
decisions. Although decisions manipulate the direction and emphasis of the
R&D Program, they gencrally represent a compromise with the ideal: decisions
are driven by research necds and capabilities and must be made within the
nonetary bounds of Congressional and OMB guidance and within the functional
bounds of the Corps’ purpose (Figure 1).

Basiecally, there are two types of decisions: those concerned with program
roals (research objectives) and those concerned with acqulring and arranging
celements (maney, facllitles, manpower) to achieve these poals. Decisions also
have o temporal direnisloa, since they must give consideration to what goals
amd which elements should be tarpgeted for both the short term and the long
terme Within the Civil Works R&D progrim, the basic decisilon types may be
more speeifically defined in relation to the program structure (Figure 1):
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Figure 1. Undcrétnnding the types of decisions




l. Declsions as to the size, character, and goals of the overall Civil
Works R& Program, ) .

2. Decisions as to the size, character, and goals of the six functional
Research Areas and 29 Research Programs, and

3. Decisions as to which researchable problems should be studied, i.e. be
addressced by Work Units.

C. Major Types of Problems

When viewed in the abstract, the five phases that exist as the framework
for the formulation of the Civil Works Program appear to provide an
appropriate and logically structured sequence for program development.
llowever, when the processes, and in turn the decisions, which link and
implement these phases are examined, problems become evident. For example,
some major problenm areas quickly emerged at the one-day workshop on
prioritization procedures (details are in Appendix B). Although the purpose
of the workshop was to aid in identifying problems, successes, and possible
solutions to problems in setting R&D priorities, it was clear that the
participants could not discuss prioritization issues without discussing the

.relationship of those issues to the overall system.

As identified by the workshop and substantiated by other tasks of this
study, the major problems in the existing R&D system relate to five areas as
described in the following paragraphs:

le Lack of Understanding.

In gencral, and at all levels, system participants understand their
own roles and responsihilities, but do not always understand the
significance of their function. Thus, while activities may be
completed on time, there is little appreciation of how they might best
be done so as to be properly integrated in succeeding activities. For
example, for lack of wnderstanding of numerical and statistical
techniques, the numbers generated through the Research Needs System
are unrcliable.

2. Weakuneasses ian Coordlination.

Coordinatlon probloems could probably be identified down to the
smallest details In the system and could not be completely prevented,
yet there are some key points that require attention. The primary
weak polnts are:

a. External coordinatfon wlth non~Corps apeneicss. Although there are
both tarmal and juformal countacts with other agencies, sceveral of
the warkszhop participants fidicated that thia was a problew. This
may be hecause of possible paps in the Research Areas coordinated
or bueeause of difficulties in informing all interested persons.



b. Internal coordination of system clements including participants,
decision Information necds, field and OCE=-perceived renearch
needs, lonp-term and short=term goals, and deployment of
facllities to support rescarch necds and goals.

3. Inertia and Honentume

It must be recognized that the system 18 necessarily constrained by
lapue of time between decision and realization and by the direction
imposiwd by existing conditions. The object then is to promote
efficiency by wminimizing €hat lapse of time; this requires decisions
that are salidly founded on good coordination and understanding of the
system elements and are constructed with a comprehensive view of
system performanee designe.

An cxample of a problem in this area is the seemingly overly long time
passage before research responds to user needs. Factors in this delay
include loose accountability between Work Unit products and MPS
addressed, and also the momentun of ongoing rescarch which makes it
difficult to accommdate new problems. The system is also constrained
by the existing physical plant; this.delimits the capabilities of the
performing clements and puts a priority on resources so as to ensure
that these investments are maintained and managed.

4. Declsion on Coals and Priorities.

Problems in decisiommaking relate to:

a. Uhether or not the lcvel at which a decision is made is
appropriate to the scale of the decision;

b. Whether or not the information used in arriving at the decision
was suitable for that decislong

ce Whether or not the information was relliable;

d. Whether or not the mechanisms for the use of the information were
Vill ld N

Effective declsions require wnderstanding of roles, responsibilities, and
processen; coordinat lon of participants, necds, goals, and facilitics; and a

sonse of the deetsfon’s fimetion within the overall system.

5. Lack of Comprehensive Perspective.

This problem has already been mentioned as a contributing factor to
probleas In the arcas of fnertia and monentwa and of decislons on
podaln and prioritfes.e 1t refers to a defleiency tn repgarding overall
syater aperatlon as an Inreprated, purposeful design of performance.
This poes bevond the mulerntanding of what the vartous roles and
responzibitlities are and how the budget, plauning, and needs proechses
wurke  Lack of comprehiensive perspective is the lack of recognition of
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svstem operatfon that while cach of the separate functions
contributes to propram development, that the accomplishment of the
system depends more on how the functions interrelates

Aa indieated, these flve broad problem arcas overlap and reinforce each

other. Probably the preatest overlap occurs in Declsions on Goals and
Prioritica, where oach of the other four arcas clearly add complications to

the tasks of decisioumaking or prioritization.
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11L. SPECLFIC PROBLIMS IN DECISIONS ON GOALS AND PRIORLTIES

As shown in Flpure 1, decisions arce required to implement the planning and

. manapenent processes and the RIS provides information for use in making

cortaln decisions.e For this reason an examination of 1ssues in the three
speclfle decision types (Figure 1), and the RHS can enable the identification
of specific problems as well as positive aspects of the Civil Works R&D
syntemse  Then, having identified the major problem arcas, the specific
prohlems, the positive aspects, and the location of all of these in the
system, it should be pnssible to develop ideas with potential for improving

decisiommaking and prlority setting.

Collectively, the three decision levels which correspond to three

structural levels of R&D components (i.e., overall program, Research Prograns,
and Work Units) involve a conmplexity of elements. These include:

== The participants involved and their roles;

-= The mechanisms for participant intcraction (e.g., meetings, advisory
groiups, responsibilitics, etce.);

== The information used to make a decision (e.g., OMB guidance, Program
Reviews, RNS; etc.);

== The constraints to decisions (e.g., the rcalities of prior decisions);

== The purpose(s) of the decision (e.g., recommendations, guidance,
dircctives, etc.);

== The time-frame addresscd (e.g., short-term, long-term, which FY,
etc.);

== The means for assessment evaluation or mechanisms for decision (e.g.,
review of capabhilitics, review of needs and budget, mechanlsms for
setting priorities including strategic judgewent and quantitative
ranking). )

While such elemonts are common to all deeision lavels, the actual set of
clements associntoed with cich decislon level varies. Consideration of the
three declglom levels In terms: of the elements simplificd this stwly’s
deternduatlion of which aspects of the propram work successfully amd which work
with difficulty in setting prlorities; these results ace given on Table 1.
Simllarly, the mechanlsms of the RNS and the elements of its role In the
Progrmn Review Systenm and in the allocation of Research P'rogram budpet were
examnlned; these results, which complermont the decision ilissection, are piven

in Table 2.
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fe.ulﬂeu!n of MFS

Rating of MPS

71

Ranking of MPS

Cse of RNS Results

= Progren Reviews

= Research Progras
Budget Deliberation

Exgnination of Mechanisms Within the Phases of the Research Needs System

Positive Features
o Prescribed format and procedure for proposing
HPS.
o Anyone may propose NPS.

@ Proposed MPS may be submitted at anytime.

® Proposed MPS aro vevieved and evaluated in
Civil ¥orks.

® Accepted MPS are consolidated in relation
to research thenmas.

@ Criteria for rating are specified in
regulations.

o Users (fiald offices) do the rating.

@ Variety of MPS are provided for rating.

@ Does provide a gauge of field needs and
priorities.

o MPS scores averaged by MPS, field office,
and research progranm.

@ Does give technical monitors and performing
elezents guidance as to vhich probleas the .
field is in grestest need of.

None = RNS results mot appropriate for this
level of decisiom.

Problems
Prescribed format ineconsistently used. Prescribed forzat
insdequate; greater quality control and additional features meeded.

Originator not notified as to vhether their proposed MPS are
sccepted or rejected. '

Reviev of proposed MPS and existing MPS inadequate:

= System contains duplicates
- Syatem contains XIS that are bring aidressed by.Work Units
= Guidelines for deletion of old “PS are not clear,

Categorization of rulticisciplinary MrS is difficult; 1989 cross-
referencing systes is confusing.

Criteria for rating are not well understaxd, sre sudject to aie-
interpretation. Criteria do not rapreseant a bdalance azrag factors
that could collectively describa Corps priorities. Carefal and
complete specification of concept of R&D sigaificance cot under-
taken. Net resultant froa process of debate-—criteris have
serious validation probleas.

Ficlds do npt recognize the significance of their ratirgs. No
specific guidance on the rating process is given. Circu=staaces
of rating and process of rating vary widely by field office.
Meaning of the zero score nat unffor=ly understood. Because

of these ressons, the scores are not reliable.

Shear valume of M7S requires considerable effert if done
conscientiously. 1980 technique of allowing old ratings te
stand and requiring only new enes to be rated is not valid.

System of field input too complex; needs simplification.

Categorization of MPS adds elezent of bias to MPS asverage rating
by research program. Constaat change in method reduces field
confidence in use of results.

Field need priorities are for fieid as a vhole, & need that is
eritical but only to a fev field offices receives a lov overall
priority.

Significance of urgency and intangible benefit canmot be
uniformly evaluated.

Use of information in 1980 neither valid nor appropriaste since
values frea two different sources (including the RNS) were
integrated into the composite index for ranking. The concept
of significance for NPS rating is not the saze as for research
program prioritization, yet the two were mixed. Further, the
validity of the 8 criteria used in 1980 {s suspect. They were
not derived through consideration of thair significance and a
process of legitimation.

Different prou'u fs used every year; there is then, no baais
for judging how consistent the results would be.



Based on the analysis of the olements within cach decision level and
within the RNS, and in conslideration of findings of the study .tasks, specific
catepories of problems could be Ldentified within each of the five broad
problem arcas. These catcpories are listed on Table 3. As shown on the

. table, this study discerned five specific types of problems that relate to

decisionmaking and prloricization. It is clear, however that these problems
cannot be treated in isolation from others in the ‘system. Options for
alleviating these difficulties must take into accommt the fact that there is a
network of interrclated problems pervading the systeme There 15 a
partlicularly strong concentration of the problem network In the area of
Decisions on Goals and Prioritics. Table 4 indicates how the five problem
types in this arca are reinforced by difficultics in other major problem
areas. The followinp scctlon bricfly discusses the five problem types and
their relationship to the overall R&D Program. These relationships will be
useful in understanding the options for improvement which are presented in
Part 1V.

A. Discussion of Problems

l. Long-term investment priorities.

Prior investment decisions inevitably control the Performing Elements’

.capahtltty to respond to needs identified at a later date. Since the Research

Nceds System is oriented to current problems, they are a source of frustration
for long-run research resourcce allocation. Generally, long-term investment
decisions are male s0o as to maintain a breadth of research capabilities. This
broad base of civil cnginecring capability cnables the Corps to provide quick
and ‘compctent response to national needs (generated outside the Corps). If
the Corps is to continue its historic and thus far very successful strategy of
maintaining responsive capabilitics, the long-range program formulation
process must shift from short-run specific needs (the MPS) to a more general
asscssment of emerpging national priorities. This process lacks linkage to the
Corps Corporatc Planning process lead by the Resvuurce Management Office. It
also overlooks the possible advantages of a long-range budget approach. There
i8 a nced to balance rescarch capabilities with emerging nceds and to keep a
diverse but up-to-date basc of capability. A long-range budyet approach would
facilitate sctting prioritices for these nceds and would reduce the fragmented
investment decislous which have characterized the paste The difficulties
which augment problems fa long=term investment prioritices are [ndicated on
Tabhle 4.

2. Lono-term Planning of Rescarch CGoals

Each of the three declsion levels addresses long=tern, flve=ycar research
pgoals, but in gencraly, the planning 15 done either too broadly or too
snperficially to pravide a well=cexproessed descelption of real poalse As a
conzequence, mast goal plnlng focuses on FY 41 and FY 42 As Indleated in
the dlscussion of fnvestment priorities, long=term bwlget plannlng and goal

L5



TABLE 3

Categoriea of Specific Problems Within the R&D System
Problem Area - Specific Problem Categories

Lack of Understanding o Differentiation of R&D vs. operation, planning, design.
) l.udgct and management proceasea.
e Roles and responsibilities.
e RSD structural component relationshipa (e.g., MPS and Work Unita) .
o Use of numerical and statistical methods.
Weaknesses in Coordination e DBetveen and within R&D participant groupa ((1) field; (2) performing elementa; (3) OCE'a CW and |
) RDO; (&) non-Corps). .
= e Balancing of research needs.
Coordinating research in progresa.
e Balancing of research goals. v
Ine.rtil and Momentum . . e Responsivenesa of perforning elementa to usera.

Vector of exiating research capabilities (facilitiea and manpowver).

Lack of Comprehenaive Perspective Weak perception of relationship of priority eatablislment to overall RID syatem.

Lack of clear R&D advocates.

Decisions on Goala and Prioritiea Long-term investment prioritiea.
Long-term planning of research goala.
Appropriateness of information used in decision deliberation.

Timelineas og decisions. .

Processing of field needs.



Specific Problem Categories Within the Brasder Prohlem Areas of Decisions on
18 and Prierities, indfcating Thalr Rrlationship to Other Arnad Problem Areas

Decisions om Cosle sad Priorities:
Problem Category

1. Long-term Iavestment Priorities

Broad Prohlem Avea
Lack of Understanding

Nature of rhe Probles
o Disjointed decinioae

® Failure to clarily

probable consequences Ueskness ia Coordinstion

- o Stratagic decieions .
poorly forsulated

Isertis and Yomeatwn

Lack of Comprehunsive
Parspective

3. Loag-tern Plamaing of ® Yaakly anpressed for Lack of Undaxotanding

Besearch Gosls ovarall RED program -
® Vagkly exprassed asong .
the ressarch programs
' © Veakly exprassed within
tha research programs
sod performing sloments -
O . Sisakness in Coordinstion
L
Al
.
Inercia and Nomewtum
. . Lack of Cosprehansive’
" Pecspactive

17

Contrihdut ion from Difficulties in Other Broad Problem
T e e o

Dacisions are made without sn apprecistion of theiv jmpe: s
onm othar portions of the RED system.

Overlook benafics of mon-Corps axtermel review or
consultation,

Strategic prioritization liwited by fallure tu connect
thasa decislona to Corps corporate plananing and
Comsand Coals processes.

Problems in balancing lomg-term snd short-term reseasch

1s.

Il!::quu intacaction of commanders. flald officas, ewi
laboratories in long-range budgeting.

Problems in allocating budgets to sccompiish resesich
goals.

Compatition and overlap in RAD batween pearformimg
alemants.

Tachoology Transfer .

Prior daclsions on facllities and menpover inevitably
constrain later decisions and affect ability te
achieve research goals.

Corporate concerns ovarlooked. .

Tew kay participants in CW with full-time respomsi-
bility/concern for B4D: too little preparation for
meatings.

BDRB takes Lesue - specliic spproach to investment
decislons; cumulativa impact on other lasues snd
over time ont consldersd.

Budget determination not clmar.

Declslons are made without en appreclstion of their
impact on other portions of cthe RED system.

Role of CW RED committes mot clesr.

Techalecal wonitors input is varlahle. XY

Boles of vesponsibiliclss and intersctions gemerally
not wall understood.

Confusion about reistionships of rassarch araas,
vasearch programs, wvork vaits, MFS.

fleld snd pertorming siements: commmnicacion of needs
end talloring products to meat needs.

Clvil Yorks: too many persons vhosa RiD attestica is
fragmented by other job responsibliities; too little
preparation for maatings.

Clvil Vorks and RDO: conrdination unbalanced simce CW
is lese wtivered.

Corps and mon-Corps: overlook benefits of oxtersal
raviev and consuleation.

Problems In balancing field and OCE needs.

Techoology trsnslar,

Compatition and overlap im RED batueen performing
olementa.

!rci‘l:-l in belancing long-term and short-tarm resasrch
goala.

rnn:-- in sllocating budgets te accomplish ressarch
goals.

Probiema In effucting RLD program goala im reseacch
programs snd uliisately In work uwnits.

Btrategic prioritization limited by failure to connect
such dacinions to Corps corporate planning snd Commr !}
Coals processes,

Inadequats lat rion of cosmanders, Lield ofticas,
and laboratories in long-range plamning.

Time lapse batwwen ldentitication of NPS snd its
eddvess by a work unlc.

Tine lapse betueen idantification of HPS and delivery
of vork wnit product.

Vomantum of past vesasrch makee it dlftlcult to make
aignificant changes in performing elraent's program.

Prior decisiuna un tacilities and manpover inevitably
constrain later decleinns and sifece abilicty to
schieve ressarch goais,

RDRR takes issur-specific spprosch to investment
decisinns; curmlativa impsct on other issnes and
over Line nuL conpiered.

Yew ey part ivipant Civil ¥Worka with full-time
cespnaiblility/concrin for BED.

miled concept of and concern

for purpose of research program prioricizativa.




Contribution from Diffic l:.lrl in Other froad Problem Arsas
lu::::::-u — .‘G:::;: ;l“' Bature of the Problen Broad m"-t:"! o= = Sources of Associated Dilii:-ll!

. .
i ‘s uee of lack of Undoretandi Confusion as to flscal yuar affected by deciniom, -
3. Appropriateness of Information @ CV RAD committee's wee el ol ng Ferbiarips il gl o oy

systen
Used 1a Becislen Beliberation :::.I::h nesds oy Decisions ere made without sa sppreciation of their
impact on the RLD system.
® C¥ RAD Committee's con= ‘ Rela of CV R4D committee mot clear. -
- pideration of objectives Tecimical wonitors Input varisble.
of the rassirch progres Confusiee about ralationships of resesrch aress,
rvanesrch programs, work usits, MPS,
. Invalid criteria used for mumerical scoring im both

the vesesrch aneds system and the CW RiD commiteirs
machaniema for priority establistment.

Tavalid sceling techmiquas used by CV RAD committer.

Sumerical and ststisticel matbods not understood sin
they ere not appropriate to pucposa.

Numaricel snd statistical results unreiisble since
basnd on favalldstion.

. Weskuness a Coordination Civil Vorks: too many persens whoso RAD attentiom i
' fragmented by other job respomsibllities: too 1it:
e . preparation for meetings. -
. Civil Uorks and RDO: coordinstion unbalanced eince
) Civil Works lass motivated,
Problem in balancing of field and OCE nesds.
Peoblems fa allocating budgets to accomplish researc..

goals,
Problems in affecting RLD prograw goals in research
prograss and uitinately in work units. .
. - lack of Comprabensive Fev key participants in CW with full-tiwe respomsi-
Perepective bility/concern for RED.

CW AAD committee has linited concapt of and comeern
for purpose of resasrch program prioritiszation.

1 (- i leax.
&, Tisslivess of Decisions z =|:le—n:- Maeting  Lack of Understanding :::- ::“ -::l::::r‘::: rﬂ:::.

Veskness in Coordinatfon Civil Vorks: too many persons vhose R&D attention °
. fragmented by ethar job responsibilitiaee: tee lit
praparstion for meetings.
Civil Yorks and RDO: coordination wmbalancad since
. less motivatad.
toe . Problems in allocating budgets teo accomplish reses: .

goals.
. . »  Problems ia affecting RED progrem goale in rasearch
- prograns and ultisstaly ia work uaita. .

" . Lack of Cosprahensive CW RAD cosmittea has linited concept of an concern
" . . Pevapective purpose of resesarch program prioritization.
Pev key participants in Civil Works with full-time
vasponsidility/concern for RLD.

3. Procacsing of Yield Beeds @ Cumbersoms - ton much Lack of Understanding Decinions are made without an appreciation of their
effort relativa to infivesce. impact on Other portions of tha RED ayatem,
Confunion absut relstionships ef ressarch arsas,
© Genaraticn of WPS -~ qualicy . vesearch proprams, vork uaits, MPS.
control lacking Tavalid cxiteris used for muserical scoring im the
. ) rasearch needs system and the CW RiD committes
. ® Baviev of KPS by CWR - wmeachanisme for priority establishmont.
inadequata, results asd Suvalid scoring techniquas used by CW R4D committex
sathode wot clear. Sumerical gnd statistical sathods not understocd »:
are not appru to purpose.
@ Categorization of MPS iate Mumericsl and statistical results unreiiable since
Tasearch programs. based on fuvalldation.

. ® Rating of NP8 - criteria Usaknean in Coordimation CUR and fis)d: regarding uPS acceptabiiicy and 1
sot valid, process oot eating process - leade to reduced fieid eonfil.r.
uniform, results nut and initistive.
veliable, too many NPE. Pield: R&D coordinator and fieid persommel vegard:

NPS genaration snd rating.

@ Analysis of ratings - Cleil Wor! tov miny parsona whose RLD attentisn :
vasulta not valid because frapmanted by other job reasponsibilicies,
. of prior steps, mure Problems in affacting BLD program gosle io reseai: b
inforrat fvn could be peograns and ultisately in work units,

extracted and cuuld be
batter displaynd, . Imsrtia and Momestum Tima lspse batwaen Identification of MPS and its
addrass by s work unit.
Lack of Cowprehansive CV¥ 4D cosmittaa has Llimited concept of and roncer:
Peropeciiva for purpesa of research program priveitizatie,
. Few brey participante fu Civii wirka with tufi-tie
casponsibilicty/concarn for ReD.
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planning arc not only not well-coordinated, they are also falirly short-
sipghted. Of the difficulties which apgravate lonp-term pLanning (Table 4),
weaknesses in coordinatlon are key; a particular handlcap is the inadequate
interaction of Commanders, field offices, and laboratories.

3. Appropriatencss of Information Used in Decision Deliberation

This problem focuses on the decision level concerned with the size,
character, and goals of the 29 Research Programs. The primary decisionmaker
13 the Civil Works R&D Review Committee; the RDO, the Clvil Works User
Representative, and the technical monitor of each of the Ruscarch Programs
provide input. The key issues here are:

a. That the Committee is making use of the MPS ratings that result from
the RNS. As listed on ‘Tables 1 and 2, there are a number of problems:
in using RNS data to deliberate Research Progranm priorities; chiefly
that the concept of significance for MPS rating is not the same as
that for Research Program rating and that therefore the RNS data
should not be used by the Committee. Furthermure, even if the RNS
data were appropriate for use at this decision level, the mechanisms
by which it has been used are statistically invalid (Table 1).

b. That the Committce is not taking into account Research Program level
information, (i.e., the goals of each program and the progress, plans,
and technical substance relative to the goals). As a consequence the
Committee is not aware of what the impact of thelr recommendations
would be on either the individual Research Programs or the overall
Civil Works Progran

There are a number of problems which confound the prioritization problems
of the Civil Works R&D Review Committec (Table 4); the general sense of them
Ls that the Conmittee lacks a good understanding of its role and how to
fulfill it.

4 Timeliness of NDecisions

Again the problem focuses on the Civil Works R&D Committee, and
particularly on fts mecting on the FY +1 budget. Currently, Committee
validation of the ¥Y +1 budpet is done concurcently with priority
catablishment for the FY 42 budpet. The meeting takes place in mid-summer
after the P'ropram Revivws and the RDO budyet planningy by that time the FY +1
budget 18 fairly well set and changes of any sipnificance would be
difficult. The mid=suamer mecoting Is importamt because the Committcee should
have a rele in hudget valfdation; Ideally, however, the Commlttee should also
have a more timely role In budpet formulat b, and should be able to ref Lue
1t snmper=reconsended priovicies before Propram Reviewe  Appondix D oprovides
n wmore Indeprh discusalon of this problem and Table 4 indilcates lts
relationship to other problem areas.
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5. Process of Fleld Needs

This problem probably recelves wore criticism and judgement than any other
single issuc. The comments raise questions as to whether or not ficld needs
should be solicitwd and whether or not the RNS provides a true picture of
field nceds, but the comments always agree that the current means for
implementation and the application of the RNS are unnatisfactory. Although
the entire procens is burdened with problems (Tables 2 and 4), the issues
focus on the invalldity of the numbers, particularly since considerable effort

is expended to produce those numberse.

B.- Problem Clusters

In reviewing, analyzing, and identifying sources of the range of problens
in the existing Civil Works R&D System, it is apparent that problem clusters
exist. Thelir identification makes it easier to develop ideas for options
having some predictable potential for prohlem alleviation. The findings of
this study indicate that the problem clusters which act as major deterrents to
efficient and effective processes for determing research nceds and priorities

are:

1. Weaknesses in coordinating and planning research goals.

2. lack of understanding in both acquiring and using appropriate
information.

3. Lack of a comprehensive perspective in establishing long-term
priorities and goals.

4. Weaknesses in coordination within and between participant groups in
nccomplishing Program development tasks.



IV.e OPTIONS FOR 1IMPROVEMENT

A. General Stratepy

In considering the network and clustering of problems in the Civil Works
R&D Program, a general stratepy for developing options is apparent. First, to
deternine a sct of crliteeia against vhich possible improvement actions conld

he aligned. Second, to pencrate amdd deseribe a set of options. Third, to
identify different categories of optivns praded by their extent of alteration

to the existing system; and finally, to indicate how crucial each of the
options would be in improving the system.

The following criteria were used to generate poésible actions for
improving R&D Program development. They are oriented to the major problem
arens yet guide the proposed actions to build on positive aspects of the

current system.

a. DPossible actions should attempt to integrate field "bottom up" views
although they should recognize that field views are only one of many
decision criteria for resource allocation.

b. Possible actions should encourage a "pro-active" OCE to integrate a
strategic "top down" view.

c. Possible actions must rely on part-time people and personnecl.

d. Possible actions should increase the validity of numbers used in the
systen.

e. Possible actions should increase the accountability, visibility and
traccability of R&D decisions.

f. Possible actions should help to simplify the system and make it
understandable.

g Possible actfons should build on that which Ls in place, namely the
Rescarch Needs System.

Be. MNescription of Options

The study identifled 15 improvement actions (Table 5) that, like the
problins they address, ranpe from fairly simple to complex and interlocking.
The objectives of each of these acthong are briefly deseribed Ln the text that
followse Tables 6 throuph 20 provide o wore detabled profile o1 eache Table
21 plves an estimate of the el fore requiread to inplement and maintaln each
option.  The briefl deserdipt lons below gproup the actions by the portion of the R&b
Sviitenm they would ipmpace; althouph sone would allect mare than one portlon, Llu-y
are groupcd by the portion wn which they would have primary iwpact.
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TABLE 5

Listing of Improvement Actions Tdentified

Procedures for MPS Quality Control

R&D Coordinator Conference

R&D Bulletin

Audio-visnal Tapes Describing the Resvarch Needs System

Field Advisory Committee Recommendations

Reinforcament, Function of the Civil Works R&D Review Conmittee

Chanpe in Composition of the Civil Works R&D Review Committee

Funding for Ficld Participation in the Rescarch Needs System

Clarification of Work Unit/MPPS Relationships

Clarification of Job Descriptions for Technical Monitors and
R&D Coordinators

Change MPPS Rating Process

Change MPS Rating Analysis Process

Index File of Field Office Project Studics

Five-Year Plans for Reusearch Programs

Long-range Investment Budget and Priority System



1. Mechanienl Improvements

Ce

Procedures for MPS Quality Control:

To improve accountabilty to originators by changing the process by
which MPS are accepted, reviewed, revised, and classified in QCE; to
sct up a formal system for information on Work Unlt response and for
controlling MPS lifc spane.

Finding for Field Participation:

To set up an account, supported by OCE transfer funds, against which
field offices would charge the time required to rate MPS, so as to

encourage more concientious participation in the MI'S rating process.

Change in the MPS Rating Process:

To improve the field rating of MPS by: (1) developing criteria
indicative of significance of ficld needs; and (2) by encouraging
widespread application of a uniform rating process and documentation
of its accomplishment.

2. Improvements to Cause Better Generation and Application of RNS Results

be

R&D Coordinator Conference:

To be held at least yearly to aid coordinators in their understanding
of the R&D System and in their participation in the RNS, to encourage
uniformity in MPS rating, and to promote a community concerned with
expression of field nceds.

R&D Bulletin:

To be issued at least quarterly to update R&D Coordinators on issucs
of interest in the R&D System, to provide information on the use and
impact of MPS ratings, to encourage and explain participation in the
RNS, and to provide a means of enchanging information on research
products.

Audio=visnal Tape Describing the RNS:

To develop a short £ilm descrlbing the RNS and its application which
R&D coordinators could show to demonstrate how the field can affect
the R&D System, to encourage submission of MPS, and to encourage
uniformity in the MPS rating process.

Clarified Joh Descriptilon for Technlcal Manltors and R&D Coordinators:

To reviow qand rewrire job deseriptlon of these partleipants so as to
deseribe the RED dutles el extent of effurt they wvould be expected tn
perfarm; the purpose is to clarify thesce responsibilities anmd draw
attention to thelr importance.



3.

4.

Change in_the MPS Rating Analysis P'rocess:

To ald those who use RMS results in wnking decisions by providing them
with an indicatfon of the distributfon of MPS ratlnps as well as with
an averape rating and nunber of reporting offices; the rating
distribution would be conveyed by indicating a high, medium, or low
degree of consensus.

Tmprovements for Decisions Affecting Character of Work Units

b.

Improvenents for Decisions Affectinp Character of Research Programs

Coe

CIQrificntinn of Work Unlt/MPS Relatinnship:

To have Performing FElements provide a short description of the extent

to which the anticipated products of each Work Unit respond to MPS;
this accounting would be presented at Program Revicews and included in

Work unit documentation and would improve responsc to field needs.

Index File of Field Office Project Studies:

To maintaln a file of studies conducted or contracted by ficld offices
in order to: (1) identify results having potential for application in
other fleld offices; and (2) to overview field effort for topics which
may be potential problems for research.

Field Advisory Committce Recommendntiouns for Resenrch Propram Budget
Prioritics:

To cstablish a Ficld Advisory Committce in eachh of the six Research
Areas that would serve to complement and expand the RNS results by
expressing budget recommendations aund research priorities. within
Rescarch Programs; the recomnendations would be useful to both RDO and
the Civil Uorks R&) Committee in formulating their decisiouns.

Reinforce Function of the Civil Works R&D Revicw Committece:

To improve the Committee’s ability to accomplish its duties by:

(1) emphasizing staff preparation for Committece decisions meetings
including an apenda, backpround information on pertinent issues, brief
informition sheets on cach Rescarch Program; (2) providing such
information to Committec members well in advance of mecting;

(3) developing criterin of significance of R&D priorities at the
Research Program level; and (4) having the Committee necet just prilor
to the P'ropram Reviews in order to express timely reconmendations on
FY +1 Research Progrim hudgets and goals (these recompendatlons may or
may not refline thone mcde towvards the close of the flsaxl year).

Componit lan of Clvil Works R&N Review Coall Loeees

To cxpand the Committec’s appreciation of ficvld necds amd non-Corps
vicws by adding up to three year=long rotatlonal positivns for a
Division Enpincer, Distrlcet Engincer, and an R&D management expert
Lrom outside of the Corps.



de Flve Year Plans For Rescarch Progroms:

To have the Performing Elements, RDO, and the Technical Monitors
develop five-year plans for each Research Propram that would be
reviewed by the Civil Works R&D Review Committee and the futures group
of the Resource Manapement OLflce and that would provide a means for
balancing short and lonp~term goals and provide a link between
rescarch goal priorities and stratepic resource capabllitles.

5. Improvements for Decisions Affecting the Overall Civil Works Propram

a. Long range ITnvestment Budyot and Priority System:

To institute o system for generating five to ten year investment

budgets and budget priorities for physical plant research capabilities
that would facilitate long-run rescarch resource allocation by
providing a menns of balancing capabilites required for specific
rescarch goals with the need to maintain a broad base of research
capabilities.

C. Dctniled Descriptions of Options

Each of the options is presented in the narrative tabulations of Tables
6-21 according to a profile which provides information on: (a) the portion of
the R&D system directly affected; (b) the problem categories addressed;

(c) the description of the option; (d) the decisions necessary for
implementation; and (e) positive features of the option. For some of the more
conplex options, an implementation strategy 18 also included.

It should be noted that the presentatious arc cast more as a description
of an idca than as a description of a mechanism. The profiles do not provide
detailed descriptious partly because for any particular option, certain
decisions would need to be made which would affect the actual warklng of that
option; furthermore, the details of how an implemented option would operate
vould be somewhat dependent on what other options were adopted. Thus, each of
the profiles provides the basic information on an idea for a possible actiom,
which 1f sclected for fmplementation, would nceed to be expanded or reduced in
scope to fit with the acrray of other improvement measures.



b.

Ce

TABLE 6

Procedures for MI'S Quality Control

Portion of R&D System Dircctly Affected:

Rescarch Needs System (Phase concerned with identification of MPS)

Problem Cateporiecs Addresned:

Processing of field nceds

Description:

Submitted mission problems would be carefully reviewed prior to
acceptance as an MPS. Those known to duplicate existing MPS, to
address problems that have or are, being researched, or to be too
project specific would not be accepted and their originators would
be notified. Originators would have an opportunity to appeal.

Acceptable but incomplete mission problems would be returned to
originators for completion of all format items. The existing
format should be examined for adequacy, for example, the date of
preparation might be added or the keywords revised.

Accepted MPS would be logged in by assigning thcem a number and a

three year expiration date. If an MPS has not been undertaken in
research by that time it would be reviewed and either eliminated or
reintroduced.

Accepted MPS will also eventually be assigned either to a Research
Program, to all reclevant Research Programs, to a Research Area, or
perhaps even to a Functional Area (e.g. Engincering, Plauning, Con-
Ops, etc.). Becausc of the difficulties that have occurred with
assigument of multidisciplinary MPS to one Rescarch Progranm, it is
recommended that assignment be by Research Area. Assignment to all
relevant Rescarch Programs would be preferred over the existing
systom-

The log could be set up so as to retrieve MPS on any desired
basls: c.g. by year of origin, by office of origin, by Research
Program, by Resecarch Area.

The log could also be malntained so as to contain information on
any MPS even after it has been picked up by a Work Unit and so 1is
no longer In the RES. This tuformatlon would at least tdeatrifly
wirlleh Work nlt(s) respowdaed to the NPS; any further detatls such
as Performing Element, anticipated product, cete., could nlso be
added o
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TARLE 6 (Continued)

de Implementation Strategpv: Implementation of this option requires two

cons Ideratlons, one for the 500-odd existing MPS, awd one for future
submissions of mluslon problems.

MPS nnow in rxistencee.

Setting up a quality control system for existlng MPS would probably
best be done by a Task Force. Such a group might be chalred by the
Offlce of Policy and consist of a representatlve from cach Civil
Works divistion in OCE. The group would work to:

(1) Delete or consolidate duplicate MPS;

(2) If necessary, rewrite MPS to provide a standard of clarity and
consistency; '

(3) Develop a log system for existing MPS that could later
acconmodate new MPS;

(4) Assign expiration date to each MPS;
(5) Assign MPS to Rescarch Areas, or to whatever categories the

selected classification 'scheme hasj
(6) Provide originators with information as to the disposition of

their mission problems.

Future misslon problems

The process for entering new MPS would probably be best done in two
phascs.

Phase 1. As new mission problems accumulate, they should be
reviewed and those that duplicate existing MPS, are being/have been
researchad, or are project specific would be scruened out and their
orininators notified. IIPS would also be tentatively assigned to
catepories during this review.

Phase 1I. A group would meet and work to furthur review,
rewrite, consolidate, and possibly delete mission problems, and
alsn ta categorlze the acceptable M. After that mecting, the
mechanics of logging 1n each HPS would be acconmplished.

Ihase T could he done by the Task Force that cleans up the
cxlsting set of MPS; or Phases T and IT could hoth be done by six
Ficld Advisory Review Committees, one for cach Rescarch Area. The
compositlon and other duties of these Committueus are included in
thke deneription for the aption for Developing Field Advisory
Recommendat fons for Research 'roproam Budget Priorvitles (Table 10).
Vith respect to 1P quality controal, each Fleld Addvisory Reelow
Carfttee would neet Tor one day af ter the final eall for MBS
subalsszfon and hetore distribution tor Freld rating o to
acconpllsnh elther Phases 1 and 11 or just Phase 1L
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TABLE. 6 (Cont iuned)

Decisions Necessary for Implementation:

Any revislions to MPS format

Procedure whereby orininators can appeal the rejectlon of their
mission problems

Detnils on mechanics of log=-in and retricval system for MPS
Categories by which MPS will be classified

What sroup will review, revise, and categorize future mnission
problcms

Positive Features:

Fxisting MPS cleaned up

Constraints imposed by existing MPS classificntion method
eliminated

Formal mechanisms for review of MPS, for appeal of rejected MPS,
for classification of MPS, for accommodation of multidisciplinary
MPS, for log-in and tracking of MPS, and for life span of MPS

Reduced number of MPS.



TABLL 7

R&D Coordinator Conference

Portion of R&) System Directly Affected:

Research Needs System (Phase directly concerned with fdentification of
MPS and rating of MPS).

Prohlem Categorices Addressed:

Differentiation of R&D vs. operation, planning design

~ Understanding of budget and management process

~ Understanding of roles and responsibilities

- RE&D structural compouent relationships

- Coordination within and between R&D participant groups

~ Perception of relationship of priority establishment to overall R&D
System

- Lack of clear R&D advocates

- Processing of field nceds

Nescription:

Conference held annually or biannually mainly for R&D field
coordinators but also open to other R&D participants and to those
interested in Civil Works R&D. The purpose of such a conference is to
provide a setting for: (1) explaining the R&D System and particularly
the Research needs System; (2) encouraging exchauge of ideas and
informition on R&D; and (3) creating an interactive comnunity
interested in pronoting means for improved resecarch response to field

needns.

NDecisions Neceasary for Inplenentation:

- Changes in MPS rating criterina and rating process
- f{requency
- Host(s)

= Appropriate seope oawel cmphasis
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TALLE 7 (ConLluucd)

Positrive Featares:

= Serve as medivnm for communicaring and explaining chanygus in R&D
systom )

= Ruildup of continuity and sensc of purposce among field coordinators
= Increase understanding of RSD system

= Porun for R&D 13gues

- Encouragement of fleld participation in MPS submission and rating
-~ DNcmonstrate that there are R&D advecates

- Greater uniformity in rating process

= Field recognition of how a fleld office can affect R&D

= Interaction among coordinators and other participants

- FEstablishment of personal contacts
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R&D Bulletin

Portion of R&D System Directly Affccted:

Rescearch Needs Systen

Prablem Cateporics Addressced:

~ Differentiation of R&D vs. operation, planning, and design
= Understanding of budget and management proccsses

-~ Understanding of roles and responsibilities

- R&D strJ;tutal component relationships

- Coordination within and between.R&D participant groups

- Perception of rélacicnship of priority establishment to overall R&D
System

~ Processing field nceds.

c. Description:

Short bulletin, probably issed quarterly, and aimed at R&D
coordinators in the field and laboratories to deliver information on
new developments in the R&D System and research products, and to
provide follow=up on the usc and impact of MPS ratings.

Declsions Necossary for Iwmplementation:

= Frequency
= Approupriate scope and emphasis
= Producer(s)

Positive Fentures:

= Serve as madlum for discributlng information and updating chonges
in the R&D Systems.

= Forum for R&D 1issues

= Fuvenrapenent of ficld partieipation dn M submlssion and eatiog
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TABLE 8 (Cont inued)

Greater uniformity In rating process
Field recognition of how a ficld office can affect R&D

Improved perception of relationship of priority establishment to
overall R&D Systenm

CGreater nnderstanding of R&D System
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TABLE 9

Audio=-Visual Tapes Describing the Kescarch Needs System

Portion of R&D System Dircctly Affected:

Research Noeods Systen

Problenm Catceporics Addressed:

~ Diffcrentiation of R&D vs. operation, planning, and design

~ Understanding of budget and management processes

~ Understanding ‘of roles and responsibilities

- R&D structural component relationships

- Coordination within ‘and between R&D participant groups

= Percception of relationship of priority establishment to overall R&D

system
~ Processing of ficld neceds

Description

Short visual tape of approximately ten minutes and certainly no more
than 30 minutes, that would describe the Research Needs System and its
relationship to the development of the R&D Program. Specifically, the
film would show how MP’S are submitted, accepted, rated, ranked,
incorporated into a Work Unit or Research Progrim, and ultimately
result in products with application to field nceds. The film would
present a clear and realistic message of how a field of fice can affect
the R& Program.

Film would be periodically updated. The DE and fileld R&D coordinators
and laboratories could show it at appropriate intervals and require

attendance.

Decision Necessary for Implementiation:

- Details on content of film

Pagitive Features:

= Encourapement of field participation in MPS submission and rating

- Greater uniformity {n rating process

= Fileld recopnition of how a fField offlice can affect R&D

= Tmprovud percept lon of relationship of priority establishment to
overal L RaD system

= MNediun for csplalaing how the Research Needs Systen works

= Ruild up ipportance of role of field and laboratory "R&D
cuordinators

= Greater uderstanding of R&D System
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TABLE 10

Develop Field Advisory Recommendations
for Research Propgram Budget Priorcities

Portlon of R&D System Directly Affected:

Decisions on character of each Rescarch Programe.

Problem Catepories Addressed:

= Coordination between and within RS&D participant groups

= Balancing of research nceds

= Balancing of research goals

= Responsiveness of performing elements to users

- Weak perception of rclattionship of priority establishment to
overall R&D system )

= Lack of clear R&D advocates

- Long-term planning of research goals

- Appropriatenes of informatlon used in decision deliberation

- Processing of field needs

Description:

Prior to Program Reviews and after MPS ratings have been ranked, six
Field Advisory Review Committces, for each of the six Rescarch Areas,
would mect for one day to accomplish two tasks: (1) to list the MPS
within each Research Program of the Committce’s respective Research
Area, in order of priority; and (2) to reconmend priority rankings of
Research Programs and relative adjustments to them under high, medium,
and low budget condlitlions.

Task 1 would provide an overview cxpression of field nced; this would
complement the results of the RNS even though it might disagree with
these results.

Task 2 would also add a dimension to field preferences by indicating a
view of the eomparative importance and need of Research Programs in
terms of Lundiag. -

The recormendatlons on Research Propram budpet priorities would be
fiven to RDO prior to Program Reviews as an ald in developing the FY+1
program. 1€ the option to relnforce the function of the Civil Works
R&h Review Commlttes were adopted, (Table L) these recomnendations
wonld also be an fuportant source of Inlocmation for the proposed pre—
Propgram Revlew weatling of the Civil Vorks R&D Revieow Committea.

Ocher possible duties of the Fleld Advlsiry Review Commireees are
fiven In the opiton for P'rocedures for MI'S Quality Control (Tahle 0).
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TABLY 10 (Continued)

Implenentation Stratepy:

This optlion would probably be best Implemented if the Dircctor of
Civil Works designed a 5-yr schedule of assignment of members to each
of the six Advisory Committeese Asslpnments would be for l-yr terms
and be rotated throughnut the fleld offices. LE wmable to attend
Committee mectinpgs, assipnad members could select a substitute.

Fach Advisory Committee would consist of 10 to 12 members including:

- One or two members from lead laboratories in the particular

Research Area

- Four members from district executive levels (e.g. Planning Chief

for Water Resources Planning Studles)

= One member from Office of Policy, OCE

= One non-Corps technical consultant who 1s recognized as an
expert in the subjects of the Research Area

- One or two technical monitors of research programs within the

Research Area

Decisions Necessary for Implementation:

Schedule of member assignments for each Advisory Committee

Format by which recommendatlons wnuld be of most use to RDO and to
the Civil works R&D Committee should they meet prior to Program
Review

Positive Features

Provide RNO and Civil Works with a more traceable and formal expert
view of lomg: and short-term field-preferred content of each
Researeh Area

Increase the visibility and accountabillity of the development of
research priorities

I'rovide a merhod of obtalnlng a more complete and broader
assessment of fleld noeds than Ls obtainable through the RNS
Provide a2 balance of fleld, laboratory, technieal monitor, and non-
Corpn viows

Tnerease managenent-level interaction of fleld, laboratory, and
technical monitors

Incorporate non=Corps perception

Brineg the formal mission problem statement process closer in line
with the fuformal Cleld advisory process that tends Lo gprout up
with new DRescareh 'rograns

Encourage visihle RED advocates
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TARLE 11

Reinforce the Function of the Civil Works R&D Review Committee

Portion of the R&D System Directly Affected:

Decisions on character of ench Research PProgram

Problem Categories Addrussed:

=~ Understanding of roles and responsibilities

= R&D satructural component relationships

- Use of numericnl and statistical methods

= Conditions within and between R&D participant groups

= Balancing of rescarch necds

= Balancing of research goals

~ Weak perception of relationship of priority establishment to
overall R&D system

= Lack of clear R&D advocates

- Llong-term planning of research goals

- Apprupriateness of information used in decision deliberation

= Timeliness of decisions

Description:

The Committec would have two major mectings each year, one prior to
the Program Reviews and one in the quarter prior to the new fiscal
year. Both meetings would involve consideration of Research Program
budgets for both FY+l and for FY+2; howcver, prior to the Program
Reviews, emphasis would be on the FY+l budget, and prior to the new
fiscal year, the emphasis would be on the FY+2 budget. An agenda
would be prepared for the meetings and information useful for
deliberation would be prepared and distributed one to two weeks prior
to the mectings. Mecetings may require more than one day.

Moctine prior to Program Revicws.

= To review the Research Program budget target recommended at the
previous meeting amd to make adjustments as necessiary. When
formulated, these targets were for FY+23 in the interval, a new
fiscal year has bhepuan and since the tacpets now apply tv FY+1 they
ned closer review and possibly revision.

= To develop preliminary guldance on possible relative inerease or
decreases In each P'rogream for FY+2.

= Technieal Monftor would provide informatlon on shoret and long-toerm

goals for ecach Research P'rogcam and would explain the Lmpact of
hich, medium and low budgets on the propriams.
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TABLE 11 (Cont Lnued)

If the optlon for Developing Fleld Advisory Recommendations for
Research Program Budget Priorities (Table 10) is adoptad, then
information on the field perception of Rescarch Progrim prioritics
would be available.

Adjustments to the FY+l budpet plans would be through Committee
nenber negotiationse.

Meeting Prior to New Fiscal Year

To establish Researéh Program budget targets for FY+2.

In order to do this, the Committee would first establish five or
six criteria that express significance of the Corps research at the
Research Program level. Then, given that criteria and information
provided by Technical Monitors on short and long- term goals for
Rescarch Proprams, the comnmittce would rank the Programs.
Mechanically, this could best bhe donc by either of two methods: the
simple rank order method or the distributional vote method. By the
rank order mcthod, the members would individually rank the
Programs, and then points would be assigned by place order in order
to obtain a committee rank ordering. By the distributional vote
method, each member would distribute a certain number of votes
(e.g. five cach) across the 29 Research Programs; such votes would
represent weightings and the welghting of each program could be
cialculated so as to then establish the committee rank ordering
Efither method would force the coumittee members to engage in
relative tradcoff analysis, which shiould be the basis for the
comittee’s priority setting function.

To completce final review and adjustment of the FY+l Resecarch
Progrimnm budpet. This would require that Technical Honitors provide
general informatfon on past aceomplishments and ongoing research
and explain the highligits of the upcoming year’s Program relative
to program goalse.

Issues for delibheratrion at elther noctinn.

At one of the meetings, the committee would consider the array of
Research Area and Research Programs for the purpose of recommend Lug
the deletion or addltion of any. Tf either of the two options
involving the Field Advisory Review commlttees have been adopted,
then cons lderat ion wonld be given to the possibility of a necessary
change in any or all of those six committeus.
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TABRLE 11 (Contiuuced)

Dnecisions necessary for fuplementation:

Criteria for deliberating significance nf Corps. R&D at Research
Program level (process of legitimation 1is recommended (sce Appendix
A, Part 11).

Information needed from Technical Monitors for both mectings and
format, 1f any, for that information, e.g. a sumnary sheet for each

‘rescarch program indicating thce current status anticipated goals

would be useful.

HMethodology for determining percent increments and decrements to
apply to each budget level for FY +2 budget targets .

Timing of mecting held before program revicew, would depend on
whether or not the option called "Developing Fiecld Advisory
Recommendations for Research Program Budget Priorities.

Flow preparation (apgenda, information compilation) for meetings
would be accomplished and who would be responsible.

Positive features:

Provide performing elements with a hetter and more timely sense of
Civil Works’ assessment of relative priorities among Research
Programs. '

Encourape Civil Works to more actively participate in formulating
the R&D progranm.

Encourage stratepic program goal planning and provide a link
between goal planning and budget planning.

Provide committece members with an understanding of the need for and
the impact of their recommendation.

Improved coordination of R&D particlpants within Corps Vlorkss
Provide commlttee members with a greater sensc of purpose.
Eliminate use of invalld numerical technlqnese.

More appropriate use of Information and therefore a better
balancing of rescarch nceds.
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TABLE 12

Composition of Civil Works RED Review Coumliteo

Portion of R&D System Dircetly Affected:

Deceisions on character of each Research Program

Problem Cateopories addressed:

= Coordination betwcen and within R&D participant groups
= DBalancing of research needs

Description:

- Add field perspeéttve to Civil Works R&D Review committee by adding
two rotational positions, one for a District Engineer and one for a
Division Engineer, to be occupiled for a year.

= Could also add a rotational membership for a non-Corps R&D

management expert.

Decisions MNecessary for implementation:

= Schedule for DE rotational membership
= Deternination of possible non=Corps rotational members

Positive Features:
= Ralance between Corps and non~-Corps in committec decisions
= Balance between Civil Works and field in committee decisions:

ficld perspective on prioritization and tradenff deliberation
= Advantage of experience of non-corps R&D for avoiding pitfalls
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Establish Funding for Field Participation_in Research Needs System
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Portion of P&D System Dircctly Affccted:

Research Nceds System (phase concerned with rating of MPS)

Problem Catepories addressed:

= Lack of clear R& advocates
- Processing of field necds

Nescription:

Field offices would have an account number against which time required
to rate MPS could he charged. The account would be supported by OCE
transfer funds out, thereby decreasing funds available for research
allocations.

Decisions Necessary for Implementation:

= Amount to budget for accounts
- Procedures for monitoring accounts

Positive Features:

= Demonatrate Civil Works commitment to and interest in field

priorities for research.
- Encourage more serious field partlcipation in MPS rating.
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TABLE 14

Clarify Work lintt/HPS Relationship

Portion of R&D System Directly Affected:

= Declsion on character of each Work Unit
= Decilsions on character of each Research Program

Problem catcpories adressed:

= R&D structural component relationships

= Balancing of research nceds

= Coordinating rescarch in propress

= Responsiveness of performing clements to users

- Appropriatencss of information used in decision deliberation
Processing of field necds

Description:

For cach Work Unit, new or ongoing, laboratories would provide during

Program Reviews a short narrative description to indicate the extent
to which the Work Unit will respond to the MPS it addresses. The
description would alsv clarify the Work Unit’s relationship to the
Rescarch Program goals. This could be followed up in Work Unit’
documentation and tied to the products of the Vork Units.

Decisions Necessary for Implementation:

- Guidance, possibly formats, for indicating Work Unit/MPS

relationship
= Short and long-term goals for each Research Programs

= Possible changes in Work Unit documentation requirements

Pogitive Features

= Aid to Technlcal Monitors in explaining research programs to Civil
Works R&D Review Conmmittee

= Link between NPS rating systen and performing element behavior
= Clearer oxpression of rescarch goals
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TABLE 15

Clarify Joh Descriptions for Technical Monitors
and fnr R&D Coordinators In Fleld and Laboratory Offices

Portion of R& System Directly Affectid:

Rescarch Needs System, decislons on character of cach Research
Program, decisions an character of cach Work Unit

Problem Catepories Addressed:

= Roles and responsibilities .
- Coordination between and within R&D participant groups
= Lacks of clear R&D advocates

Description:

Job descriptions for Technical Monitor, R&D field coordinators, and
R&D laboratory coordinators would be rewritten to specify their duties
and time commitments to R&De.

Necisions Necessary to Tmplement

= Wording of description
- Estimate of time commitment

Positive Features:

= Increase credibility of the R&D effort
= llelp to create Civil Works R&D advocates
= Clarify roles and responnsibilicies
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TABLL. 16

Chanpe MPS Rating Process

Portion of R&D Systuem Directly Affcctoed:

Research Needs System (phase eoncerned with rating) and any portion of
R&D system in which the results of the RNS are applied

Problem catepories addressed:

- Use of numercial and statistical methods
- Appropriateness of information used in decision deliberation
- Processing of field needs

Description:

- MI'S would be compiled by classification category aud sent to field
offices for ratina. Classification by Research Areca is recommendcd
(sec optlon for Prucedures for MPS Quality Comtrol, Table 6).

- R&D field coordinators would be encouraged to assign categories of
HMPS to a specific person knowledgeable of that category; a small
tcam would probably be selected to accomplish the ratings in each
HI'S category.

- R&D field coordinators would also explain the rating process and
the Rescarch Needs System; 1f the option for Audio-Visual Tapes
Describinge The Research Needs System (Table 9) has been adopted,
the coordinator would show thils to the raters.

- MPS would be rated agninst four or five basic criteria and on a
simplified noninal scale of one to five (e.g. from lcast important
to most important).

- Fiald offlecs would report the nominal scale rating valune for each
MPS that they choose to rate and alsa the number of raters and
their job titles.

Decision Heceossary for Implementation:

= Cateporices by which MP'S would bue elas:sif Lod

= Alrernate means of explatning the Resvarceh Needs System i1f the
audlo=vlamal Lipe option Lls ant adaptad

= Crireria azalnst whleh the PS8 woald be rated. A process of
legltinat hon {8 recoraended  (see Append iz A, part 11).

= Possibility of haviuy rating forms

43



Coe

TARLY 18 (ContLunrd)

Positive Features:

= Encourage unlformity In cating

= Shaplify rating
- Trodure ratings which do reflect the significance of the field’s

prinoritlies for rescarch
= Ellminates invalid use of numerical methods
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TABLE 17

Change MPS Rating Analysis Process

Tortion of RED System Directly Affected:

Research Hoeods System and any portion of the R&D system in which the
resnlts of the BRNS are applied

Problem Cateporles Addressed:

- Use of numerical and statistical methods.
- Appropriateness of information used In decision deliberation
= Processing of field nceds

Descriptions:

This option could be adopted cven Lf the option for changing the MPS
Rating Process (Tahle 16) were not. In addition to the number of
field offices reporting a rating and average MPS rating values now
calculated (by MI'S, field office, and NPS classification category),
the degrec of consensus among the ratings would be indicated as high,
medium, or low. This would roughly reflect the range of ratings and
their distribution around the mean.

Necisions Necessary to Implement:

= Whether the high, medium, or low indication of decgree of consensus
wouldd he satisfactory or if some other dlstribution indicator would
be better.

Positive Features:

- Vould reveal bias contained in MPS averages that is introduced when
a [ew Fiecld offices give high priority to problems limited to their
interest

= Uanld give more meaning to the catlng average For each HPS

= Wonld sive the decislonmaker using RNS renults a better perception
of the ficld expression of priority
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TABLE 18

Tndex Flle of Field OfFlce Project Studies

-

Portion of R&D System Directly Affected:

Techinolopy transfer and to some cxtent, decision on character of each
Work Unlt. )

Problem Cateporics Addressed:

= Coordination between and within R&D participant groups

= Coordinatinp research in progress
=~ Responsiveness of performing elements to users

Description:

RDO would build a file of scopes of work for field office projects
studics conducted by or contracted by the district offices; this would
be for those studies that would likely produce results having
application in other districts. Research of regional or pgeneral
interest could be reported in the R&D bulletin if the bulletin option
(Table 8) were adopted.

Declisions Necessary for Implemcutation:

= Filing system
= liov to obtain, maintain, and update system

Pagitive Features:

= TProvide cross reference to field R&D

= DProvide inforpation to ficld contemplating research that could save
them from Jupl Leating research

= Facilitate transfer of knowledge amang districts

= Provide a nource of information on the types of problewms field R&D
undertakes; frequently ocenrring problems could imdicate a need for
a Work Unit
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TARLL 19

¥ive=year PMans for Rescarels Proprams

Partinn of R&D System Directly Affcected:

NDeeision on character af cach Research Program, decislons on character
of CIvil Works R&D Program

Problem Catepories Addressoed:

‘Understanding budget and management process

Understandine roles and responsibllitics

R&D structural component relationships

Coordination within and between R&D participant groups

Balancing of research needs .
Balanclng of research poals

Vector of cxisting research capabilities

Ueak perception of relationship of priority estblishment ot overall
R&D systoem

Lack of clear R&D advocates

Long-term planning; of research goals

Timeliness of decisions

Description:

This option would have two focuses: Research Programs aud the overall
Civil Works R&D Program.

In conjunction with the Program Review process, RDO, the Technical
Monitor, and the Performing Elements would develop long term five—
year Research Program goals and budgets. These should be reviewed
by the Civil Vorks R&D Review Committcee and the Corps” future
dircction group in the Resnurce Managment Office. If the option
involving the Fleld Advisory leview Cormittees is adopted (Table
10), then the [ive-year plan should also be reviewed by them.

These plans could also he inteprated and synthesized to help in
formulating long=term plans {or the Civil Works irogram. Major
participants in the planning wauld be RDO and the Civil Works R&D
Review committers  The Corps’ futures directlon group, the Research
and Developrment Review Board, and a non=Corps advisory group would
be the major revicwers.

NDecislons Necessary for Lmplrmentations

Deteraining which groups would bhe conceroed wltll preparation and
review of the Research Program plans amd ol Lhe Glvil Works
I'rovran.

Nererminiag which ofTiee or group would have roespousibilivy for
final approval of Rescarch Mrogram plans and Civil Korks Program
"Tans.

Once participants, revicwers, and validators are identified, then
a schedule to synchronize plan developrnent could be figured.
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TAGLE 19 (Cont Enued)

Positive Features:

= Provide link between rescarch prioritization and strateple
orpanizational considerationn

= Inclide non=Corps consultation

= Provide formal mechanism for puldance in decisionmaking

= Encourage cooperation among participant groups to engage in goal
plauning

- DPravide means for better balancing of short and loup-term goals

= Dumonstrate commitment to R&D
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TARLE 20

Long-range Investment Rudpet _and Priority System

Portion of R&D System Divectly Affected:

Character of Civil Works RaD Program, research capabilities.

Problem Catepories Addressed:

= Understanding of budjset and management processes

= Coordiniition betwecn and within R&D participant groups

= Balancing of rcsearch nceds

= Balancing of research goals

= Vector of existing rescarch capabilities

- Weak perception of relationship of priority estahlishment to
overall R&D system

= Lack of clear R&D advocates

= Long-term investment priorities

- Long-term planning of research goals

Description:

This option consists of two parts, long-range budget generation and
setting priorities for investment budgets.

- long-range budset peneration

Each laboratory would propose a long-range (5-10 yr) investment
budget under criteria proposed by RDO and revicwed by the Civil
Works R&D Review Committee and by the Research and Development
Review Board. Several budget levels would be nceded.

(1) Maintenance level — a level which would maintain present
capability.

(2) Cut back level - a level which would eliminate low priority
activities.

(3) Expansion levels = several levels which would add alternative
capabilitices in high priority activities.

. The long=range investment budgets would account for plant
facilities, cquipment, hunman resources vosts, malntenance, and
facllity managenent«  When these bdpets are subuitied by all
Iaboratories, the overall requiresents would be known and
princitics could he set.
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TARLE 20 (Contfnucd)

Tnvestnent hudpet priority setting

The investment budpets would be arranged by functional R&D category
(Research Areas and Research Prograns) and by laboratorye The
Civil UYorks R&D Review Committee amnd the R&D Review Board would
devote one of thelr mectings each year to scttinpg prioritices for
the Investment buwdgetse The mechanism for Eacllitiating these
decisions would include input from the Resource Management Office
to correlate R&D investment strategy with emerping future
directions in the Corps’ long-range corporate planning objectives
and the Cammand Goals system. RDO would prepare alternative budget
strategics for the R&D Review Board’s action while the Office of
Policy would style similar strategies for action by the Civil Works
R&D Revliew Committcee.

Decisions Necessary to Implement:

RDO criteria for formuiating long-range investment budget
Deadline for laboratory investment budget submissions
Appropriate schedule for mcetings for sctting budget priorities
Update interval

Positive Features:

Enable an overall plcture of the options for developing Euture R&D
capability in the Corps.

Place the Givil Uorks R&D Reviecw Committce and the R&D Review Board
more firmly in cthe position to mamage strategic decisions

Reduce financial and managerial crises
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D. Options Classed by Extent of Alteration
amd Negree of Neces:aity

l. Catepories of Alternation

b.

Ce

Actions involving no alteratin of system components or process .
sequence. The abject of these actlons would be to: (1) correct
mechanisms within particular aspects of a process or component; or
(2) to fancilitate system procesqga, (1.@., to’ act as an accessory to
the existing system.

Actlons resulting in some alteration to the existing system but which
do not require either the addition or deletion of system components.
These actions would emphasize means to enable components to better
achieve their intended function. Such options would involve more than
simply correcting a mechanism, the 1mprovements would be realized
through an actual change in a components’s.operation; for example, a
change in decision event time or method of deliberation. )

Actions involving an alteration of the system. These actions would
include either the addition or deletion of decisions or decision
participants and so would also affect the sequential development of
existing system processes.

2. Categories of Need

In order to completely present the Bptions, the relative priority of need
of each should be indicated. For this study, threce lcvels are chosen:

be

High priority - actions that would be essential to improving the R&D
system;

Medium priority - actions that should be undertaken;

Low priority - actions that could be undertaken and would improve the
systemye.

Options of medium or low priority would not be effective unless the
essential, high priority actions werc implemented.

3. Identification of Options by Catepory

Each of the 15 options was reviewed as to the extent to which its
implementation would alter the systeme. An assessment was also made as to how
cruclal ecach option would he in improving the system.




a. Actions Involving No Altecation of Systoem.

Eight of the options would result in no change to the systum structure
or process and most of these are judged as being eassential.

(1) lligh Priority:

e Procedures for MPS quality control

e Audio-visual tapes describing the Rescearch Needs System

e Clarify job descriptions for Technical Monltors and for R&D
Coordinators in ficld and laboratory offlices.

e Change MPS rating process

e Change NP’S rating proccss

(2) Medium Priority:

e Clarify VWork Unit/MPS relationships

® R&D Coordinator Conference
® R&D Rulleting

(3)* Low Priority:

® R&D Coordinator Conference
@ R&D Bulletin

The R&D Conferences and the R&D Bulleting are listed both under medium and
low priority; that is because if one were implemented then the other would be
less needed.

b. Actlons Resulting in Some Alteration of the Orpanization of the
Existing System. .

Four of the options occur in this category, one of which is considered to
be essential in any plan to improve the system. The other three would be
helpful but are not absolutely necessarye. .

(1) High Priority:

® Reinforce the function of the Civil Works R&D Review
Committec

(2) Low Priority:

® Consider changes in the conpositton of the Civil Works R&D
Review Committee

e Fstablish funding for flcld part1c1p1tlon in the Research
Needs Systen

® Develop an index file of fleld offlce project studles

e. Actions Involving an Alteration of the Svstem Structure

Three of the options would affcect the system by adding either an advisory
group or a process that is not in the current system. One of these is
considered of high priority and none are of low priority.



(1) Hiph Prlority:

e Institute a long-range investment budget and priority system

(2) Medium Priority:

e DNevelop ficld advisory recommendations for Research Program

budget priorities
e Establish five-year plans for Research Programs

E. DPossible Nepative Tmplicatlons

The adoption of certdin options would need to be considered carefully
since they could create additional problems.

b.

Ce

d.

Funding for field participation:

Would reduce the funds available for Work Units and could involve a
cumbersome bookkeeping system that would offset the account‘s
advantages.

Index file of fleld office project studies:

Although this action is not motivated by interest in budgetary or
study content control over field offices it would be difficult to
imnplement. 1f this option were seriously considered, it should be
determined if such information is really needed and how best it would
be acquired.

Changes in Civil Works R&D Committece composition:

There is not a clear indication of essential nced for this action; it
would probably mnot be-prudent to consider this option umtil after tie
actians to reinforce the.Committee funct:ion has been implemented and
evaluated. .

Field advisory comnmittece recomnendations:

Since several of the Resvarch Programs have cffective fileld advisory
comnittecs, this option could be more disruptive than usefule The
existing groups would need to be examined to determine Lf their duties
or membership could he modifled to achicve those proposed by this
option. At any rate, consideration should be given to establishing
committees for Resmuarch Arcas that lack ficld advisory support.




V. IMPACTS OF ALTERNATLVE SELECTIONS OF OPTLONS

For each of the 15 options formulated in this study, the problums
adidressed, posltive results expected, relative depree of need, and comparative
cxtent of system alteration have been identified in Section 1V. This section
examines what the general impacts of selected groups of options would be.
These groups were chosen to represent the most likely combinations of options
that would be considered for implementation. They also represent progressive
levels of improvement: minimal, moderate, and major. The hypothetical
sclection of options for each of these groups (Table 22) 1s basced on the
assumption that options which correct the most obvious problems, incur the
lenst disturbance, and require the lcast effort would be the primary
candidates for an actual improvement plan..- The groupings are not nccessarily
recommended ones, but are instead presented as scenarios to indicate what some
improvements to the R&D System could acomplish.

A. Description of Alternative Option Groups

The minimal group of five options (Table 22) includes those that emphasize
relief from problems in the Research Needs System. All five are judged as
being essential and affecting no alteration to the overall R&D System. Of
them, only the option to clarify job descriptions could reasonably be
implemented aloune; the other four strengthen each other.

The options grouped for moderate modification include the five in the
minimal group along with three others which would: reinforce the function of
the Civil Works R&D Review Committee, clarify Work Unit/HPS relationships, and
Instltute an R&D Bulletin. Of these cight, the Committee option is the only
one that would affect the scequence of R&D Program operation. None of the
optious in this scenario affect the system structure. It was assumed that
actual development of the moderate modification alternative would not
initially iuclude both the R&D Bulletin and the.R&D Conference, and that the
Bulletin might be more likely to be selected since it is probably more easily
implementable.

In addition to these eipght options, the major modlfication alternative
includes three (Table 22) that would alter system structurce by adding events
and participants groups to the decision process. These include the long-range
fnvestuent budpet system, five-year rescarch plimning, aud prlority
recommendatlons from Resenrch Area field advisory committeces.

Re The Mininal Modification Seenario

The problems than the five optious In the mlnimal group focus on inelwde
two of the four problem clusters: (L) the lack of underacading fn acqguicing
and usfong apprepriate Intormation, and (2) weaknesses In coordiuation within
aud between partleipant groups in accompllshing program development tiaskse 1f




TABLE 22

Selection of Options for Inclusion in Alternative Scenarios

Options Alternative Scenarios
Classed by Level of Pnon:y Need and Extent of Alteration to R&D Systea” Minimal Moderate Major
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Total Options: 5 8 11

v
Extent of alteration to system indicated by:
84 Involves no alteracion of systenm,

(iI) Tavolves some alteration of sysce= oru-uuuon, i.e. change in decision event -time or method of dehbennon.
(11I) Involves some alteration of systea structure, i.e. addition or deletion of decisions or decision participants.



all five af the options in the minimal group were implemented, the overall
system would continue to function as 1t does nows decislons and prloritics

would econtinue to be set as in the existing cycle of events and by the same
pacticipants. llowever, certain deterrents to an effective determination of

" f1eld needs and a valid determinatlon of field priorities would be removed.

Further, the process by which ficld neceds and prioritlies are obtained would be
considerably more cfficient.

1f successfully implemented, this group of options has the potential to
accomplish the following improvements. First, a clean up and reduction of the
existing conpilation of MPS and a systematic meins of ensuring that each
fiscal ycar’s compilation would continue to be well prepared. This action,
along with the film to explain the system and a simplified, less time-
consuming rating process would encourage a more concientious effort in
submitting and rating MPS. The changes in the analysis of those ratings would
produce results which are a valid expression of field priorities. Finally, °
these actions and the changes in job descriptions would collectively give
credence and visibility to the Research Necds System.

Ces The Moderate Modification Scenario

The additional options sclected for thls alternative would add the
accomplishments rcalized by the minimal level of improvement primarily because
these would address three of the four problen clusters including one not
directly trecated by the minimal alternative: weakness in coordinating and
planning research goals.

Under this alternative, the Civil Uorks R&D Review Committee would exert a
more timely and effective influence. This is because it would: (1) meet '
prior to Program Reviews to.provide closer guidance on FY+l priorities, (2)
would conslider appropriate criterin and information in recommending FY+2
budget targets, (3) would establish priorities through trade-off analysis, and
(4) would be aided in its. Lunction by use of agendas and well-prepared
Research Program information sheets provided in advance of meetings.

The action to clarify Work Unic/:IPS relationships would further the
improvements giveu by the minimal scenario since it would hetter link field
priorities to rescarch conducted. Lndirectly, it wonld also ald the
Committee’s function slnce Technleal Monitors could more easlly explain
Rescarch Program contente.

Finally, the impact from the third option, the R&D Bulletin, would depend
on 1its scope, frequency, cmphasis, and tone, but it has the poteutial of boing
extrencly effective in promoting wmderstanding of and encaurayging
participation {n the R&D processe At the very least, it would be an efflecient
technique for fuforming interested persons throuphout the Corps.

Overall, a major accofiplizhmont of thls set of actlons Ls that the results
of the Research Newds System would be appropriately applicd in
decisionmaking. Thus, the ficld needs and prlorities would be limited to use



by the Performing Flements, Technleal Monltors, and RDO in making yearly
decisions on the content and poals of rescarch within programs. Similarly,
these options would clearly enable the declsaions on Research Program
priorities to be made through deliberation of program-level achlevements,
needs, and objectives.

De The Major Modiflcation Scenario

All three actions introduced in this alternative would have considerable
impact on the R&D System structure and process. Unlike the minimal and
moderiate scenarios, the improvements included in this plan would address all
four problem clusters: in particular, they would give attention to the lack
of a comprehensive perspective in establishing long-term priorities and goals.

The option dealing with five-year plans for technical goals in each
Research Program and subsequently for the overall R&D Program would involve
interaction of participants at all levels and would produce plans formulated
through a balancing of existing and expected capabilities, needs, and goals.
By comparison, its partner option, the long-range investment budget and
priority system, would deal with a later time frame (5 to 10 years) and would
enphasize budget planning for facilities and capabilities rather than
directives for research goals. Together, these two options would complement
each other: the long-range 5-to-10-year budget priorities would lay the
groundwork for future capabilities; then, the shorter-term 5-year planning
would develop reasonable resscarch goals on that [ramework.

The third additional option, Field Advisory recommendations for Research
Programs would help the Civil Works R&D Review Committee in adjusting budget
targets prior to Program Reviews. The Committee would have access to a
knowledgeable overview assessment of field nceds that would link its priority
guidance to a sense of field nceds and clearly avoid the inappropriate use of
actual Research lleeds System calculations.

E. Overview of Potential Improvements

The major mndification alternative hypothetically included 11 of the 15
options. Those not included for this example are judged to be of low
priority: while they do have thelr merits, their accomplishments would not
significantly add to the improvements resulting from the 11 sclectede The
option for the R& Coordinator Conference would offer benefits to any
improvement plan and should be considered in its formulation.

The accomplishments of the progressive levels of modification that could
be expected from the alternative scenarlos are summarized below:




l« Minimal Modiflcation

e Elfective determination of field necds
e Valid determination of fleld priorities
® Efficient operation of Rescarch Needs System

2. Moderate Hodificatipn

e Improvements as in minimal alternative

e Vald determination of Rescarch Program priorities

e Confinement of Rescarch Necds System results to decisions on
‘progrim content

3. Major modification

Improvements as in minimal alternative

Improvements as in moderate alternative

Systematic formulation of long-term investment priorities
Decision process for long-term research goals that is conducted
scparately from that for annual within program goals

A .comparison of the general operation of the existing system for
determining necds and priorities with that which would occur with the major
.modification scenario is shown on Figure 2.
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DESCRIPTION OF THE CURRENT R&D SYSTEM

The Civil Works Program includes endeavors coricerned with intensive
study of a subject, i.e. research, and those conce;ned with the translation
of research finding; into new or improved techniques,.i.e. development, In order
to obtain products from research and development, the Corps must
ascertain its needs for internal operation and external interaction, must
establish priorities for those needs, and must distribute its budget allocation
in a way which matches needs with funds and which is effective £; ;ielding the
appropriate R&D products on time for users.

Planning and managing the Civil Works Program requires attention to needs
and objectives both within the short and long term. Program operation
necessarily consi;ts of a continuous melange of needs identification, needs
processing, and needs fulfillment, yet there are instituted cycles for budgeting,
management, and problém solicitation. While the Program does not have a
beginning or end, its formulation for a given year can be considered in terms of
phases that are roughly linked to key events ih the budget, management, and
problem solicitation cycles. Five phases can be identified in the formulation
of the Civil Works Program. As shown in Figure Al, these phases are:

I. Development of General Guidance for the Total Corps Research and
Development Program

II. Identification of Civil Works R&D Program Research and Budget Needs.
III. Establishment of R&D Program Research and Budget Priorities.

IV. Development of R&D Program Appropriate to Research Needs and
_Budget Allocations.

V. Execution of R&D Program.
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The portions of the Program that are emphasized in accomplishing the various
phases can be regarded as a vertically structured -hierarchy of concerns and
activities (Figure A2). However, the phases of'nén Program formulation do not
successively address the hierarchical levels.

This study's attention centers on the fiést three phases because R&D
priorities are established:then. The importance of each of these three phases
within the overall Program, as well as the key decision points and interactions
among participants and functional units are indicated in the £51lowing

paragraphs. The specific role and responsibilities of each participant and

unit as detailed in the regulations are presented in Inclosure Al.

Development of General Guidance for Corps R&D

Figure Al presents the R&D Review Board as the principal functioning
unit in this Phase. Figure A4 depicts in expanded detail, information as to
members who serve on the Board and the inputs preparatory to the Board's
meeting each January. The intent of this Phase is to enable a general evaluation
of Corps R&D by way of the Board's review of accomplishments and objecti§es
within the Corps three budgetary areas: Civil Works (CW), Operations and
Maintenance (OS8MA), and Research Development Test and Evaluation (RDTS&E). The
purpose of the Board meeting is to provide guidance on the short and long-term
R&D Program emphasis ;ithin each budget area. The Board's guidance on concerns
for the current budget year is developed in recognition of the Presidential
Budget Guidance issued 2 to 3 months earlier and is also based on recommendations
prepared through prior coordination between RDO and the OCE Directorate and also

the Civil Works R&D Review Committee. The Board output is timed to occur before

and to be used in the defense of the budget year program before Congress.
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In reality the Board does not have the strength which is indicated in the
regulations. The Board function is a validation of the Program's momentum and

the planning that has largely been done by RDO. -

Identification of Needs for Civil Works R&D

In Phase II, the Program that will be undertaken in the budget year
becomes fairly well established by way of the Program Review System. Figure A5
illustrates the sequence of activity. The diagrammatic simpfiéit;.of the events
and interactions belies their significance: the outcome of the Program Reviews
has probably the most important single impact on the program. This impact c;n
be realized when all phases are seen in overview. Essentially, the sense of this
Phase is that the work unit program is developed, that alternative budget levels to
fit within budget guidelines are all but finalized, and that the laboratories have
considerable independ;nce in preparing the Program which eventually is
implemented.

RDO conducts a Program Review for each of the Research Programs at the
appropriate principal laboratory.* The review consists of an examination of
the budget year agenda of work units which has been prepared by the laboratory
with some level of coordination and input from the Technical Monitor. The influence
exerted by the Technical Monitors varies with the individual monitor, but in general
their roles are not plfyed to the extent intended, The programs
proposed and defended by the laboratories at the reviews include the estimated
funding needed for each work unit for each alternative budget (minimum, current,

and enhancement).

*
Figure A4 depicts WRSC as a laboratory although in actuality it is an FOA.
For purposes of the Program Review WRSC functions as a laboratory and so for

convenience it is so designated here.
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Figure A5 indicates that the field-rated results of the Research Needs

System (Figure A3) are the major input to the laygfatory's program development.

In that the Research Needs System p;oduces the field's priorities for needs

and in that the field is the ultimate user of R&D prngcts.'the Research

Needs System is meant to be of significant use in Program developmenz. However,
the purpose of the Research Needs System is hampered by the methods in which the
the field input is obtained and analyzed (qee later major sections of this appendix
and Inclosures Al and A2). In actuality the laboratoriés_rewiew the result of the
Research Needs System with an interest in what the field percieves to be high
priority and how tﬁe field rated the laboratory-generated mission problems. Thus,
in preparing their work units the laboratories are guided more by their own
interests in new tasks and committment to continuing tasks than by a concer; to
make a conscientious effort to address fieldi:needs. Justifying work umit
accommodation of mission ﬂroblems is facilitated by the mission problems

generally being loosely written and so subject to flexible interpretation; besides,
there is no fequirement to demonstrate how or to what extent a work unit

addresses mission problem(s).

Establishment of Research Program Priorities

As indicated earlier, Corps R&D component can be viewed in a vertical
hierarchy which the phases of Program formulation do not successively address. .
The two previous secékons showed that Phase I focuses on the first level of
the hierarchy, i.e. the emphasis is on the three funding areas (CW, O&MA, RDTSE),
while Phase II centers on the lowest level, the work units. The third Phase's
interest switches back up the hierarchy and centers o£ the Research Programs.

The expanded diagram of participants and their interactional sequence

in Phase II is shown in Figure A6. Although the Phase II activity appears to
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be complex, most of the large number of participants and avenues of assistance
are weak. Pﬁése I1 is essentially confined to twg events, the Civil Works
R&D Review Committee meeting and thé Director of:civil Works' approval of the
budget year program.

Apparently, the current purposes of the Committee meeting are to (1) review
the CY+l budget and (2) rank the Research.Programs in order to develop
recommended adjustments to the CY+2 budget.. Prior to the Committee's meeting,
the CW Programs Office of nnd and the Office of Policy (prigmaxily through the
User Representative*) prepare & synthesis of the Program Reviews. This
consists of a listing of the three budget level alternatives for CY+l for each
Research Program. The Office of Policy also prepares the percent increments
and decrements to be applieq to the CY+2 budget once the Conmittee ranks the
Research Programs according to mission-based criteria; the rankings and the
adjusted alternative budgets go forward to RDO as the Committee's
recommendations for each Research Progra; (this process is more fully described
in Section IIT of this Appendix). .

Although the Committee has responsibilities to guide development of the total
Civil Works R&D Program and the general content and goals within each of the
Research Programs, it cannot exercise these responsibilities. First, with
respect to the budget year R&D Program, tﬁe Committee is not as effective as it
could be since it meets after program direction has been set in the Program
Reviews. Second, the Committee restricts itself in affecting CY+2 priorities
because it does not consider the long-term goals of each Research Program relative
to.the R&D accomplishments in each and the impact that budget changes might have

on these goals.

*
Currently there is only one User Representative in Civil Works although

according to the regulations there are several and are from
each of the Divisions in the Civil Works Directorate.
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ER 15-1-17

ER 15-2-9

ER 70-1-5

‘T
. e v M

ER 70-1-6
(draft)

ER 70-1-7

ER 70~-1-9
(draft)

(draft)

ER 70-2-3

ER 70-2-6

ER 70-1-11-

Regulations Studied for Information
on How the Current .System Works*

30 Jan 1978 =
Research and Development Revxew Board (RDRB)

1 Nov 1972 N
Civil Works R&D Board

20 Sep 1974
Corps of Engineers Research and Development Program

25 Sep 1979
Research and Development, Principal Laboratory

20 Sep 1974
User Representative/Technical Monitor/Laboratory Relationship

29 Apr 1980
Transfer of Corps of Engineers Research and Development Technology

21 Sep 1979
Planning, Programming, and Documentation Requxrements for the
Corps of Engineers Research and Development Program

15 Feb 1973
Civil Works Research and Development Management System

20 Jan 1978
Civil Works Research and Development Research Needs System
(RCS-DAEN~CWM~-1)

*
This listing does not include any ER's for which a draft is now in preparation.
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PART II

MISSION PROBLEM STATEMENT METHODOLOGICAL CRITIQUE

This methodological critique focuses on the purpose of rating mission
problems; it does not uddieaa issues involved with the generation of MPS or
the use of MPS rankings once they are developed. The critique proceeds as
follows. First the MPS rating process is briefly described. Sesond, gener;I
scientific terms that will be used in the critique are 1nt£;d;ced and
discussed. Third, the rating process is critiqued. Finally, a series of

recommendations are made for improving the rating system based on the problems

Description of Rating Process

The rating process begins each year when the Civil Works Office of Policy
(CWR) nenda'the MPS to each District and Division for review and rating. The
MPS have been collected and grouped into categories corresponding to the 29
Resesrch Programs by the user Représentative, Paul Jorgenson, of CWR. The
grouped MPS Statements are sent to each District and Division R&D coordinator
for rating. No specific guidance on the rating process is given and IG
records demonstrate fhat District R&D coordinators follow a variety of
procedures éo develop rating of MPS (Inclosure A2). In some cases, for
example, District R&D Coordinators break MPS up into areas corresponding to
specializations in the District and send the MPS to the appropriate area in
the District for rating. In other cases RSD Coordinators make the ratings and

forward them up through District chains-of-command for approval.

A7



. . o wmt

P T TR e 2 Y T
| e

MPS are rated on i four-item index of R&D significance. Each index item*
can vary from 1 through 10, with 1 meaning no 1;pogtanqe on the item and 10
very high importance. The four indicators of R&D significance are urgency of
need; potential dollar savings; safety and intangible benefits. Districts and
Divisions give each MPS éither a numerical rating ranging from 4 through 40 (1
through 10 on the four indicators) or a zero, indicating that the particular
MP is not deemed to be of interest to the District or Divigiqn. - Ratings are
forward to CWR which then forwards the rating to WRSC where the total scores
are computerized. Various calculations are then performed. The statistics
developed are: average MPS rating; MPS rank; ;verage Research Program rating;

average MPS rating by Division.

Average MPS Rating-

The average MP rating consists of total points divided by total number of
Districts and Divisions rating the MP. Those elements which responded with a

zero, indicating non-interest, are not included in the average.

MPS Rank

Average MP ranks sre sorted in descending order to rank MPs from highest

to lowest field priority.

~
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Average MPS Rating by Research Program

As.described elsewhere in this report, MPs are grouped into 29 Research
Programs prior to being sent for field rating. An average rating for the MPs
falling under each prosr;m area is computed to provide an indication of field

importance regarding particular research program areas.

Average MPS Rating by Division

MPs are averaged by Division to derive an indication or regional variation

in research needs.

Methodological Issues

This section presents a discussion of the methodology of index
construction, focusing in particular on the issue of ways of meaSuring'the

validity of indices. In addition, a discussion of the methodological issue of

reliability in the rating process is presented.

Index Construction

An index is a measurement technique which employs the combined use of
several indicators to build a summary measure of an unobserved variable. In

the case of the MPS rating system, the index is composed of four indicators
which provide a summary measure of the variable of "R&D significance.” It is

important to keep in mind that "R&D significance" is a theoretical variable,
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or a concept, and not a tangible physical objecgm Since R&D significance is a
concept, it is necessary to specify what is me;nt by tpis concept. The end- .
product of the process of conceptualization is the specification of one or
more indicators of the concept. Indicators are real and .observable things
that give evidence of th? presence or absence of the concept (Babbie, :
1978:120).

A major issue in the development of indicators is how to be sure that an
indicator is measuring the absence or presence of the concept it is intended
to measure. This is the issue of determining the validity of indicaotrs. To
return to the' concept of ;&D significance, the question that needs to be asked
is are the indicators of safety, dollars savings in taungible benefits, and

urgency of need valid indicators of the concept?

Severa} strategies for determining the validity of indicators are apparent
in the scientific literature. First is the criterion of face validity: 1Is
the indicator consistent with logical or "common sense" definitions of the
concept? We would reject out-of-hand as an indicator of R&D significance, a
measure of the number of employers with a GS5-12 rating. The indicator has no
logical relationship to the concept of R&D significance. (Babbie, 1978:132.)

Another form of validity is experiential validity. An indicator gains
greater validity if its measurements can be compared against experience. If
an indicator lables aoﬁething as important which our experience also tells us
is important, our confidence in the indicator’s validity increases

(De Neufville, 1979:175). Another form of validity is theoretical yalidity.

Al0



- . -

Indicators of a concept can be deduced from a body of theory if the concept is
capable of being specified by a well-defined model. For example, macro-
economic theory defines the concept of unemployment as a pressure on the labor

market. Given this model of the concept, an indicator of unemployment can be

_deduced as those without a job seeking employment.

A review of the literature of measuring validity indicates that there are
not hard and fast rules for determining an indicator’s validity. Rather, what
is involved is a process where indicators are legimated through scrutiny and
debate. In this process, -the logical relationship of an indicator to a
concept is called into question. The experiential base of those involved is
tapped, and a demand for a clear specification of the meaning of the concept
has been made. It has been pointed out that those policy indicators, sueﬂ as
the unemployment rate which find their way into deliberations about public
policy issues have been legimated through such processes (De Neufville,
1979:184).

Having discussed in general fashion the issue éf measuring validity, the.

validity of the MPS rating index can now be evaluated.

l. Specification of the concept of R& significance: The concept has
been specified as a perception of important problems facing Corps field level
elements. Presumably, such problems can strain field attempts to attain Corps

missions.
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2. Indicators of R&D aignificance: safety, urgency of need, dollar

savings and tangible benefits.

3. Validity tests:

a. Face validity: Do the indicators have any logical, or common-

sense, relationship to the concept as specified? .

b. Experiential validity: Do the indicators identify problems which

are perceived by the field to be most critical?

c. Are the indicators capable of being deductibly derived from the

concept as specified?

d. Process of legitimation: Where the indicators subjected to -a

process of critical scrutiny and debate about their merit?

4. Discussion:

a. Face validity: There is no reason to doubt Eﬁat the four
indicators are not logically related to the concept as specified. At issue,
however, are, first, how well such indicators relate to the concept (i.e., are
there other indicators which have a more direct logical commnection?) and
second, if the indicators chosen completely specify the concept (are there

other indicators which relate to other important dimensions of the concept?)
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be Experientiai validity: There has begg dissatisfaction on the part
of field and other Corps personnel that the MP rating process fails to
identify critical problem areas. In addition, if the index is a valid measure
of R&D significance, it could be expected that it would diacrininat;_amons the
projects. In viewing thefdistribution of MPS ratings anoné projects, however,
not much evidence of such discrimination is found. Instead of_q normal
distribution of ratings, MPS ratings are clustered around the.midpoint with

very little dispersion.

c. Theoretical validity: There is no indication of the process by
which the four 'indicators were developed. It is not clear that the indicators

deductively follow from the concept of R&D significance as specified.

d. Proceas of legitimation: It appears that the indicators jumped -
Athena-like fully formed from the head of one person at OCE and that little
subsequent modification took place. Questions about the potential value of
other indicators of the number of dimensions to the conceﬁt of R&D

significance were seemingly never posed.

5. Summary:

In summary, it appears that the four indicators have serious

validation problems. In particular, it appears that:

a. Careful and complete specification of the concept of R&D

significance has not been undertaken.
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b. An enumeration of possible indicators that can be deduced from

concept as specified has not been performed.

c. Most importantly, that a process of debate over the relative
merits of the indicators eﬁunerated has not been un&ertaken- This process is
likely to have resulted in the identification of a set of indicators which are
logically related to the concept of R&D significance, and which adequately

reflect its several dimensions.

Rating Process

The primary methodological issue confronting the process by which MPS
ratings are developed is that of reliability. Reliability refers to the.
consistency of the imeasurement. With a completely reliable measurement
process, repfented observations of a phenomenon would yield the same
measurement. The greater the differences in measurement, the less reliable
the measurement process in question. Reliability rests on a common

understanding process and a common approach to taking measurement (Babbie,

1978:130).

In the case of the MPS rating process, it has been observed that there is
a great variation in the manner in which ratings are developed. Some elements
sned MPS to specific functional elements for rating, while some elements use
committees. This variation of procedure undoubtedly creates reliability‘
problems. There is also some question about the commonality of understanding

among participsnts in the measurement process. For example, some participants
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have viewed gzero as a number indicating no signig}cance, rather than as an’
indicator of no interest, while others have not.“ Giwen_thése problems, it
cannot be ascertained whether the differences among field elements in MPS
ratings can be ascribed to subjective and experiential perceptions of

importance or are simply ﬁeasurement errors introduced by variations in rating

processes implied among elements or are variations in levels of understanding

of the process among participants. .
Recommendations
Indicators

It is recommended that the following steps be undertaken to develop
indicators which meet accepted stsndards of validity:

1. Develop a preliminary specification of the concept of R&D

significance, for example, the questions the definition of "problem" and "R&D
problem" need to be raised, (e.g, something is a proﬁlem ifeee; it 18 a
potential problem ameniable to R&D if.. .). A first step in this process is

appended in the form of a questionnaire inviting readers to'expand on the

concept of R&D significance.

2. Develop an array of potential indicators which relate.to the specific

dimensionsof the concept.
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3. Submit these lists to the field and 1nv1§e their input review and

additions.

The above would generate a set of indicators which are likely to be much
more capable of neasurini field perception of problems of R&D significance.
Such indicators are much more likely to meet tests of validity than those much

more in use. .

Rating Process

1. To address reliability problems, it is recommended that one rating
process be identified through regulation so that there is a common procedure

employed across field elements to determine MPS ratings.

2. Clarification of the rating process so that a coomon level of

understanding among the participants is achieved.
3. Suggested rating process: .

a. MPS sent to field R&D Coordinator (RDC) would b;.gg;x_those
surfaced during previous year that have passed CWR review process or those MPS
that are two years old or less which do not have any work units underway. Th;
CWR review process_would be as follows: When an MPS is submitted to CWR, it
would be compared against other MPS currently being funded and against R&D
outputs which have already been completed. If duplication between the newly

submittted MPS and either situation is found, the MPS would be returned with
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the explanatioﬂ that duplication appears to be present. A complete discliosure
would be provided to the submitter and an appeal wéuld be possible. (See the

next section, CWR Duties Regarding MPS, for more &étail on CWR duties.)

b. Field coordiantors would receive the MPS grouped by gemeral
functional area only (Planning, Engineering, Con-Ops, Real Estate). The
Coordinator would send the MPS pertaining to a functinal area to a respective
Chief. Each Chief would be responsible for f£illing out the 1nde£ from rating

the importance of MPS as R&D topics.

ce. The Field Coorginator would assemble compelted forms and compute
index values. The index values would be standardized on a 100-point scale.
Those MPS in each functionai area which receives a standard score of 85 or
better will be identified as important problem areas. The Field Coordinator
would prepare a report for the DE’s review, transmitting MPS ratings and

identifying the important MPS by group. This report would them be forwarded

to CWR.

d. CWR would compute average standard scores from field rating
sheets. The MPS would be aggregated by Research Programs within which those

MPS with standard scores of 85 or higher would be identified.

e. CWR would prepare a report identifying these significant problems
by Research Program and would forward this to the Civil Works R&D Review

Committee for use in budgeting deliberations.
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CWR Duties Regarding MPS

The duties of the CWR are described elsewhere iﬁ this report (Section I of
this Appendix and in Appendix D). Several reeomnendationi are made ielow
concerning this office which have to do with enhancing the MPS rating,
procedure. These recommendstions basically involve a more complete and
systematic accounting for n@s through the following:

l. CWR would log in all MPS. These would be field-gene;at:d, lab-
generated and OCE-generated. CWR would provide feedback to submitters of MPS
on the fate of individual MPS submitted. When a new potential MPS is
submitted, it would be lcte;ned against MPS already in the sytem. If there
appears to be duplication, tﬂe nubﬁitter would be informed and given the
chance to appeal or clarify the MPS. Potential MPS would also be checked for
similarity to MPS which have already been addressed through completed R&D.

Again, in the case of apparent duplication, the submitter would be informed

and given the chance to appeal or to revise his MPS.

2. CWR would maintain a log of active MPS, (i.e., those which have work
units being funded). This calls for a much more expliclt link between work
units and MPS. Work units must explicitly state how they expect to address a

particulsr MPS. .

3. CWR would maintain a log of completed R&D outputs again linking output

to specific MPs.
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4. CWR would monitor the life cycle of MPs. Each valid MP would remain

in the system for a maximum of three years (three.- review periods).

5. Categorize MPs into: .

a. Functional area (Planning, Engineering, Real Estate, Con-Ops)-

be Research Program categorization would be accomplished by a

committee composed of CWR and one member from each OCE Division. This

committee would meet bimonthly or as needed to categorize accumulated MPs.

References
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PART III

METHODOLOGICAL CRITIQUE OF RESEARCH PROGRAM PRIORITIZATION PROCESS

This critique focuses on the methodological problems (validity,
reliability) regarding the ranking of research programs. This critique is

divided into five parts: (a) description of the reseach program

brioriti:ntion process conducted during FY 1980; (b) methodological issues;

(c) discussion; (d) summary; and (e) recommendations.

Description of the Research Program
Prioritization Process Conducted During FY 80

Once the ratings are completed at the field office level, they are
submitted to OCE. The raw data is then given the to the Data Collection and
Management Division of WRSC for processing. Two types of listings are
prepared for distribution. One set of listings is prepared for the research

laboratories and technical monitors and one set is prepared for the field

offices (districts and divisions).

o To the laboratories and technical monitors are sent: (a) total point
ratings and average MPs rating by research program; and, (b) all MPS by

priority ranking irrespective of research program.

o To the field offices the following information is sent: computer runs

that show what the division and district ratings were vis a vis the

remainder of the Corps field offices.
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These two sets of listings were sent via RDO to the laboratories,
technical monitors and divisions and districts. The listing of MPs were to bé
used by the technical monitors and laboratories during the program reviews
that are conducted each year from February to April. For these reviews, the

h ]

laboratories are required to prepare spread sheets for each work umit
including a listing of the MPs thuf these units are supposedly responding
to. Theoretically, higher priority is given to those MPs received from the
fielde (NOTE: Failure in the labs to respond to field initiated MPs may
result in an incremental reduction in yearly budget. For exumplq. this
happened with Concrete in 1980.) The technical monitors utilize the MPS

listing to establish funding levels for new work units in the various research

programs.

The Civil Works RSD Review Committee is responsible for approving final
ranking of Research Programs that are prepared by the Office of Policy. The
approval procedure appears to differ from year to year. This year (FY 1980) a
ranking of Research Progrsms devised by Office of Policy were circulated to
members of the CWRDC. Each Committee member reviewed the rankings
individually and cast a vote of concurrence on non-concurrance. Since a vote
of non-concurrance was obtained a formal meeting of the Committee was

scheduled for July 22.

Prior to the Committee meeting on July 22, each member received a
memorandum. Inclosed in that memeorandum was a comparison of MPS by Research

Program with budgetary ranking for FY 1982. More specifically, the MPs

ranking and the number of MPs in the top 50 percentile were listed for eqcﬁ

Research Progrsm.
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During the meeting, each participant was asked to evaluate each of the 29

Research Programs by six categories chosen by the Office of Policy. Five of

these criteria represent primary authority areas where the Corps is currently

involved. The criteria for Conmittee evaluation for FY 82 were:

-~ Commercial Navigation

~= Municipal and Industrial Water Supply

~~ Urban Flood Control

=~ Environmental Preservation

-- Hydropower

== Command Interest .

Based on discussion with the Office of Policy, the_jollowing steps were

followed in the ranking procedure:

l.

2.

3.

b,

Participants were asked to evaluate the contribution of each Research .
Program to the accomplishment of the criteria listed above. Under
each criteria a Research Program was rated 0 -~ 5.

The reaﬁonsea of all the Conmittee members were averaged for each
criteria by Research Program (i.e., six values for each program).

To the six values obtained from the meeting, two more values per
Research Program were added. Points (0 - 5) were assigned to each
Research Program bssed on the total number of MPS above the 50th
percentile and snother set of points (0 -~ 5) were assigned based on

the average MPS rating.

To obtain s composite value for each Research Program, eight values
(each with equal weights) were summed. These composite values were
used to rank the 29 programs.

These rankings were then used by the Office of Policy and Deputy of Civil

Works to determine incremental changes in budget allocation. The Office of

Policy had developea a separate formula for esch funding level (e.g., minimum,

current or ceiling, snd enhancement). Program ranking determined what percent

reduction or increase each Research Program would receive.

A22




Methodological Issues

This section presents a critique of the validity and reliability of the
index used in ranking Research Pros;uns. There ite a number of terms relating
to index validity (i.e., face validity, experimental validity, theoretical
validity and process of legitimation) that are herein discussed. Reuder; are

referred to the previous discussion of MPS rating for their definitions.

Evaluation of Ranking Index Validity

Values from two different sources were integrated into the composite index
used to rank Research Programs. Two values were obtained from the data
collection from the field offices that rated MPS.

o The number of MPS in the top 50 percent by Research Program.

o Averages MPS total points divided by total number of districts and
divisions rating MPS.

Apparently there was an attempt to standardize these scores. The exact

process of standardization is not known but the values of these two variables

These two index values for each Research Program were then combined with
values generated during the Committee meeting. Individual scores for.each
Research Program by criteria were obtained. Participants were asked to rank
each Research Program by the six criteria from 0 - 5. Th; individual ratings
were totalled and averaged for each criteria. A composite ranking was

obtained by summing the values from the six criteria with the two values

obtained from the analysis of MPS.
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Definition of R&D Significance
The concept of significance discussed in MPS rating process is not the

same for program prioritization. Indicators thaf.address the perception of
important field level problems are included, but to thié concept of R&D
significance is added the idea of Corps authority in water resource management
and how the varioﬁs research programs contribute to the carrying out of these

agency responsibilities (e.g., hydropower, environmental preservation, etc.).

Discussion

Concept of Significance

It is appaient that during the ranking of Research Programs, no unitary
concept of R&D significance was achieved. This would lead one to suspect that

possibly more than one dimension of R&D significance exists. The definition

of the concept of RSD significance may depend on answering the question to
whom is the. R&D Program important? (e.g., field offices, laboratories,
technical monitors, the Civil Works Directorates, and Corps clientele
groups.) Each of these groups represent stakeholders in the system. The
perception of significance and criteria for evaluation will probably be
defined differently depending on what stakeholder is doing the evaluation.

There is no evidence that attempts have been made to develop an integrated

concept of R&D significance. In addition to adequately conceptualize R&D
significance, one must have an understanding of the goals and objectiveé

(short and long range) of the R&D Program.

A24



Face Validit

3

Since there appears to be no unitary concept of R&D significance, the

indicators at best could totally address only some of the dimensions of what
appears to be a rather multi-dimensional concept. Therefore, the face

validity of the ranking 1n&eu is suspect.

Experimental Validit 7

Do the indicators identify problems perceived by the field and the
Committee as being most critical? There is no definitive answer to this
question. Due to the diaa;tisfaction and confusion expressed by the
professionals in the field offices, the technical monitors and the Committee

members there is reason to question whether the most critical issues are being'

addressed.

The&retical Yalidity

The criteria established for evaluation of Research Programs by the
Committee members were apparently developed in an Ad Hoe mannet. No

definition or theoretical explanation of why this set of indicators were

chosen, has been found.

Proceas of Legitimation

There 1s no evidence that the criteria (indicators) for evaluation of

Research Programs have been subject to scrutiny or debate by the various

stakeholders in the process (e.g., laboratories, field office, Civil Works
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Directorates). Until such scrutiny takes place and a set of criteria and
procedures are negotiated, the process of R&D Program piioritization will be

perceived as bogus by_various stakeholders in the process.

The Ranking Process: The Problem of Internal Consistency .

The problem of 1ntern;1 consistency or reliability is much easier to
quantify than th.'ptoblem of validity. Item analysis (bivariate or
multivariate) would be an appropriate method of determining reliability. .This
study has uncovered no attempt to determine the internal consistency of ihe
values generated in the process. The fundamental question that needs to be
addressed is -- would repeated measures offer thg same resul?s! 1f the
priority rankiig were conducted over and.over again on diffeLent samples of
the same population, would they yieia similar results. Thisiis very hard to

determine since the Committee’s prioritization process changes every year.

SUMMARY '

1. The contents and the process of the ranking of Research Programs in Civil
Works changes every year. As a result there is much confusion over hov-

the system functions and whether it produces reliable results.

2. No attempts have been made by the Office of Policy to determine the

validity and reliability of the values that are the substantive basis for

allocating $35 million each fiscal year.
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3. There is no attempt to periodically determine the goals and cbjectives of

he

5.

1.

2.

3.

the R&D Program and how they relate to Re-eaiqh Program prioritization.
. . e

The indicators on criteria for evaluation ‘ppeaz to be based on normative

judgement b} the Office of Policy staff with little input from
stakeholders in the process. The criteria do not represent all the

interests or concerns that these stakeholders represent.

The current process hppea:a to be quite sensitive to minor changes in
valuation. This is only a aupposition, actual testing of the system

sensitivity are beyond the scope of this project.

RECOMMENDATIONS

The futures group in .conjunction with IWR should conduct a workshop to
establish goals and objectives of the Civil Works R&D Committee. These

objectives will then be transformed into criteria for ranking ketegreh-

Prograﬁi.

Within the next two years, a sustained effort should be made to

systematically develop evaluation criteria and procedures for

prioritization that can be checked for validity and reliability.

It would appear, that R&D significance actually may encompass several
dimensiona; indicators for each of these dimensions should be developed

and the relative weight of the various dimensions should be acrutinized.
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FIGURE A2. HIERARCHICAL STRUCTURE OF COMPONENTS GF CORPS R&.D PROGRAM, CIVIL WORKS
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(ER 70-2-6)

Key Participants {n the

Identiffcation, Rating and Ranking of Miasfon Problems®

Diatricts, Divisions,
and their
R and D Coordinatora

Directorate of Civil Works

0ff1ice of Policy,
CWR

Performing Elementa

and FOA'a

Identification:

-4 Prepare and Subait HP§J

Anytime [ Prepare and submnit MPS I————+ {———
ilc:iev_l;PS for aujrability and
duplication. '
Categorize each MPS into one

. Research Program (currently 29 i
Programs in 6 Research Areas) i
|
Issue final call for MPS. 1
Deadline for receipt of MPS for
consideration during budget year

15 May (FY+1) is 15 May. .
Compile MPSs for consideration
during budget year into 6 volumes
(for the 6 Research Areas) with ,
separate chapters for Research .
Prograns. i

I
Distribute MPS compilation to :
each District and Division for i
1 October rating. i
|
!
1
Rating: |
|
{ .
R and D Coordinator assures | |
that MPSs are rated. The ;
circumatances under which the
MPSs are rated varies (eg,
length of time, number of | .
raters, individual rating or |
group consensus), but H
ultimately, each of the 47 I '
field offices rates each MPS
* on a 40-point scale: 10 pts | P
for each of 4 factors [
(safety, urgency of need, |
potential dollar savings, and | .
intangible benefits).%*
13 Fovember I Submit MPS ratings. I
Ranking: l_—.—ﬂ
Enter MPS ratings on computer |
M and figure MPS rankings. i
(WRSC accomplishes the analysis !
under the direction of CWR).
Arithmetical procedure for
establishing rankings not
alvays the same each year.
1S December Input to the Program Review System: ]

Mission Problems can be thought of in fiscal year groups.

in FY+1, but could become addressed by an active work unit no earlier than FY+2.

Those identified in PY are rated and ranked

According to ER 70-2-6, .the lowest rating that can be assigned for any of the four factors is 1. However,
& District or Division can assign a zero rating to an MPS to indicate that they have no interest in that

MPS.

Figure A3.

The Research Needs

System

When zero ratings are submitted they arc not treated as a8 response in the procedure for MPS ranking.
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L FIGURE A4. PHASE I: DEVELOPMENT OF GENERAL GUIDANCE FOR TOTAL CE AND R&D PROGRAM




-, [ ———— -

v . R . . : KEY
. v e R . . . . ; . .
FFICE . '
[ T OFF1 I ] . INDICATES ACTIVITY
BOARDS Assy cmier INTERRATIDRAL CaLARISIONS : :
A e G‘|==5n ron Sansas AFFAIRB OFFICE prem— )
‘ RIVER COMMISSION N
COASTAL ENGINEERING ?
AFDRI
RESEARCH 8DARD chLr ORmA OLARIS INDICATES A MAJOR INPUT
R SOARD OF CONTRACT AMEALS 1 .
SWALL Aun““ ; ! ,
DISADVANT . .
:'ﬁ',::“ uriuzation . | INDICATES A PARTICIPANT OR
' | | . A FUNCTIONAL UNIT
[ 1 1 X
RECTORATE DF DIRECTORATE OF DIRECTORATE OF REREARCH AND
=||uu" PROGRANS CIVIL WORKS REAL ESTATE ::lrfll:ltﬂﬂl" .
. | | 1 1
OFFICE DF MANADEMENT | ¢4 y !
DFFICE OF POLICY EMERDENCY DPERATIDNS £WIL WORKE PROO
ﬁ.'i";'.‘:‘.-’.'.,' UFPORT (DAEN CviR) OfFICE 0F HELD SuRPORY GROUP IDAEN CY/D} oy TRoass - R
‘ a
R s . .
RAD PROGRAM IS OROANIZEO BY RESEARCH AREAS WHICH CONBIST . "
OF RESEARCH PROGRAMS. FOR EACH RESEARCH PROGRAM A . { T 0 I ]
PRINCIPAL %ABORAYORV IB'?ESI%NAVED L34 C':CIEF I'I‘DOM %ACM . prrer—
:53533%':: s";ﬁ:‘ia":x l.)slcal:loAN%Elcve; ::V\'lscgn 'g#b %EJEATICN PLANNIRG DIVISION EROIUEERIND O1VISIDN DPERATIONS I!'lllr‘ﬁ:m'mvuml R
AREA AND PROGRAMS MAY CHANGE, IN 1880 THE PROGRAM IDAER M (DAEN-CWEL ?l::l!'lmt’:lm :m“_“. »
REVIEW SYSTEM AREA, PROGRAMS, ANO PRINCIPAL LABORATORIES ‘ 1
WERE: I I l .
' | l ' I | MoNITORS I ..] !
. SRy EEE

"“"::fs PRINCIPAL LABORATORIES ! ) IN CORPS ORGANIZATION T ANTS
ROCK ;
CONCRETE .
STRUCTURAL ENGINEERING ———ree————]

ELECTRICAL/MECHANICAL ENGINEERING ——i WES

COASTAL ENGINEERING

COASTAL ENGINEERING RESEARCH CENTEA—
WAVES ANO COASTAL FLOOOING
INLET AND ESTUARY DYNAMICS
BEACH BEMAVIOR AND RESTORIATION
COASTAL STRUCTURES CERC

n INTERACTION OF PARTICIPANTS AND
. SCHEME OF SEQUENCE IN PHASE it

ﬁ |

FLOOD CONTROL ANO NAVIGATION

IMPROVEMENT OF O&M TECHNIQUES
ICE ENGINEERING ... ; . ..
FLOOD CONTROL HYDRAULICS | ’ . - * e _ RDO (ROC) CONDUCTS PROGAAM RAEVIEWS -
-COLO REGIONS HYDROLOGY WRSC . . ' AT PRINCIPAL LABORATORIES
NAVIGATION HYORAULICS TECHNICAL MONITORS PERFORMING ELEMENTS PROPOSE NEW
CONSIDER ANS RESULT WGORK UNITS, AND OISCONTINUANCE
ROO, CWRDRC IN FORMULATING FOR EACH RESEARCH PROGRAM, WORK NIt CE OF .
DISTRIBUTES RESULTS NEEDS AND PRIORITIES COORDINATION BETWEEN THE
ENVIRONMENTAL QUALITY . . p CWR i TECHNICAL MONITOR AND THE
WASTEWATEA MANAGEMENT ——— | FURNISHES FAOM RESEARCH NEEDS ] PRINCIPAL AND SUPPORTING CONSENSUS 1S REACHED AT PROGRAM
O ME T AL AND WO OPEN STUDIES ——1] SYSTEM TO TECHNICAL i LABORATORIES (DIAECTOR, REVIEWS AS TO 1) WHAT WORK UNITS
ENVIRONMENTAL IMPACT ‘ DO, ROC WITH RESULTS MONITORS LABORATORIES CONSIDER RESEARCH CHIEF, RA0 COORO. ARE LIKELY T0 BE UNDERTAKEN IN
Lod 4y  NEENT ' AND LABORATOR(ES ANS RESULT IN ETC) TO DEVELOP A PROPOSED EY + 1 AND 21 WHAT THE MINIMUM, CURRENT,
EVALUATION OF DAEOGING EFFECTS CRREL FROM RESEARCH NEE FORMULATING PROGAAM OF WORK UNITS FOR EY + 1 AND ENHANCEMENT FUNDING LEVES
ARE FOR FY + 1.
FISHERIES “‘5“:,‘,:‘, & g{mr:cnou SYSTEM FOR FY + 1 + DECNAN FY ¢ 1PROGRAM
AQUATIC PLANT Ci OECJAN . FEBRUARY APRIL
ENERGY . It 1 PARTICIPANTS INCLUDE RDC, TECHNICAL .
. , . MONITORS, R&D COORDINATORS OF . 1
LABORATORIES USER REPREGENTATIVES,
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INFORMATION ON
RESEARCH NEEDS SYSTEM .
OBTAINED FROM IG REPORTS *

PROBLEMS

PAGE
I. Constraints to the Identification and
Submission of MPS 1
II. Problems in the Acceptance of MPS into -
Research Needs System 2
III. Problems in Rating MPS )
IV. Problems in R&D Coordination - 3
MECHANTISMS : _ -
I. Mechanisms in the Identification
and Submission of MPS 5
II. Mechanisms Aiding Acceptance of MPS 6
III. Mechanisms in Rating MPS 6
IV. Mechanisms for R&D Coordination 8.

* The information summarized here was obtained from the
Inspector General reports on the inspection conducted
per EC 20-2-4, "Special Subject for Inspection Civil
Works Research Needs System." This inspection was
conducted from October 1978 through September 1979.
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' PROBLEMS . !
] I. Constraints to the Identfication and Submissionlof Mission
'. Problems |
|
A. Lack of formal procedure .
' I
l B. Field-level perspective of reserch needs !
g - I
l. Research needs not generally foreseen by field
' 2. MPS from field are often restrictedih :s.cope.
. 3. Difficulty in distinguishing project-oriented and
' general research '
' I
: 4., Not aware of research accomplishments
|
l 5.. Research needs already covered in existing MPS
. C. Lack of field-level initiative I
l l. MPS not considered to be of sufficient significance
to warrant the effort required for their develop-
l ment :
1
: 2, OCE inhibits field initiative: !
' a. Promote programs for which there has!been little
or no field input
|
|
' b. No feedback to field as to receipt, acceptability,
I or stature of MPS. i
5 | |
. 3. MPS submitted but not accepted. \
: |
D. Research needs not always appropriate to CW |R&D Program
|
I l. Problems are local, not national and short-term
solutions are needed. . |
. 2, Turn about time from MPS submission to xfeceipt;
research product is too long:; further, sometimes
reserch is undertaken, but there is no Qroduct.
. 3. Because of time or nature of problem, fiield may rely
on other means of satisfying research needs.
. E. Workload too heavy to invest time in MPS prep:aration
|
l_ Al-1 !
i
I
l |
|
3
l |
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II.

III.

G.

Field-level Coordinator G

1. Has little authority to force identificat'ion
of mission problems, consequently, MPS fends to
emphasize the particular research 1nteres¢ of
the Coordinator 1

|
2. Has little contact with labs for assistance in
identification of MPS
|
Division reviews District-generated MPS and m%y
short-stop those considered to be inappropriate

i
. |

Problems in the Acceptance of MPS into Research Needs

A,

C.

D.

Duplication

l. Similar MPS may be submitted by more than| one
officer

2. . MPS may address a need for which research'
is either ongoing or completed 5

. I
Time I

Field cannot always provide timely response to OCE
request for MPS because of time required for routing
MPS through District and Division offices

Not recognized as a valid research need (e.g., may
be project-oriented, or may be a duplication.)

Problems in Rating MPS

A,

I
OCE lacks appreciation of field needs and pri b ities
|
i
Time l

|

1. Fatigue factor in rating large number of MPS

2. Investment of time required to do an adequate
job, yet no cost code to which can chargellabor

Several instances of duplication among MPS fo# rating
i
Criteria '

l. Criteria are ill-defined !
2. Criteria confuse raters

3. Criteria were not well thought through when formu-
lated (e.g., does "safety" apply to safety in the
short term or in the long term?)

A1-2 |
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5. Criteria poor, theﬁafore ratings extremely
subjectiven .
! i |

D. System is cumbersome ‘d

[
l. Too many MPS to ratf too short a time :

2. Rating process is cpnfusing.
. |

3. Supplemental listsjkf problemsfurther I
complicates the co,fusion. =

!
4, Deal with problems under diversity of
funding sources. I

E. Categorizatien |
’ l
1. MPS should be categorized by discipline ilnstead

of research program; this was done before and

it worked better. \

2, Before distributing MPS for review, many
research coordinators take the time to first
categorize them by technical discipline so as
to have appropriate specialists rate those MPS
in their area of expertise.

F. Lack of feedback on how others accomplish ratings
and what their ratings are

G. Significance of Ratings l
1. So many MPS are general that rating isn't relevant;
i.e., most can be construed to be related to a
proposed work unit.

2. District ratings do not bear out sense of priority
that DE's state.

IV. Problems in R&D Coordination

A. Field-level R&D Coordinator

1. Mission not regarded as important by others.

2. Has little authority to force identlflcation
of MPS

3. Little contact with labs for assistance.

Al-3



4., TFrustrated for lack of feedback in system; e.g.,
submitted MPS are not acknowledged

Field Elements '
1. Confused hy rating system and its significance

2. Many not aware of how Research Needs System
works

Poor Communication .-
1. Between research laboratories and field
2. Between field and OCE .

a. OCE not responsive to field problems

b. OCE does not provide field with its
feedback.

Al-4
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MECHANISMS

Mechanisms in the Identification and Submission of
MPS.

A, Time of Year

1. Prepared and submitted upon identification
while need and awareness of problem are fresh

2., Identified in conjunctfon with annual review
and rating of MPS
B. Solicitation qf New MPS
1. Verbal encouragement

2. Annual canvassing of elements during MPS
rating period

3. All elements required to submit an MPS annually
4, Written notices
5.° Periodic reminders at weekly staff meetings.

6. Awards to those whose MPS accepted in
Research Needs System ¥

C. Coordination

1. R&D Coordinator actively solicits MPS and reviews
ongoing projects for potential R&D needs

2. Liaison team between research laboratories and
field'offices and in identifying and preparing
MPS

3. When laboratory recognizes a need, it may
encourage field to submit a supportive MPS.

D. Responsibilities

l. Chiefs of rield Elements

a. Have primary responsibility for identification
of research needs

b. Are continually and actively on lookout for

research needs to bring to attention of R&D
coordinator

Al-5
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2. R&D Coordinator
a. Encourages submission of MPS
b. 3eviews, consolidates, revises MPS
E. Quantification of R&D Coordinate Senior position,
extensive contacts, engineering background, lenghty
tenure considered as assets.

II. Mechanisms Aiding Acceptance of MPS

A. Coordination with laboratories during preparation
of MPS

B. Timely response to OCE request for MPS.
ITI. Mechanisms in Rating of Mission Problems (as they may
occur during stages of the rating process)

A. Categorization of Mission Problems by functional area
and/or by discipline ensures that specialists are rating
MPS in their area of expertise.
Examples of function area are Engineering, Planning, etc.
Examples of disciplines within an area (e.g., Engineering)
are Foundations, Geology, Hydraulics, etc.

B. Knowledgeable persons do the ratings.

1. Specialists in functional areas or disciplines rate
MPS in their field

a. Persons may be assigned to do ratings

b. MPS may be circulated among persons who choose,
which' MPS they wish to rate

2. Specialists may assign ratings individually or meet
as a group.

3. Functional chiefs and DE may or may not be directly
involved in assigning ratings.

Al-6
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Raters may use a two-stage technique

l. First, group MPS by subjective opinion
of need: high (8-10), medium (4-7)
or low (1-3).

2. Second, assign numerical rating to MPS
within ntimerical limits of first-stage grouping.

Ratings reviewed and consolidated so as to recom-
mend the official District or Division rating for
each MPS

- >

1. Official rating may be an average of the
individual's ratings; may be the highest
rating; or may be established by compromise.

2. For cases in which an MPS has a range of

ratings by individuals, the rating by the

- person with the greatest expertise in the
subject area is given the most weight.

3. In cases of conflicting ratings for multi-
disciplinary MPS, an R&D Board may discuss MPS and
establish a consensus rating.

4. Persons involved in establishing ratngs to.

be recommended as official vary:

a.
b.

Ce.

d.

Individual raters and R&D Coordinator
R&D Coordinator

Functional Chiefs, DE and R&D Coordinator
Functional Chiefs

Functional Chiefs and R&D Coordinator

5. Review and Consolidation within a Given Field
Office take into account the relative priorities
of the field office

Ratings determined after one phase of review and
consolidation may be routed to OCE through DE by
R&D coordinator

Qr

Recommended rating for each MPS may undergo additional
phase(s) of review and adjustment before being routed

to OCE.

Persons involved in further review may vary:

l. Functional Chiefs and DE
2. Functional Chiefs

Al-7



IV. Mechanisms for R&D Coordination

A. R&D Coordinator can increase effectiveness by:
l. Senior position, broad experience

2. Prompt dissemination of R&D material (e.g.,
bulletins, technical reports, etc.)

3. Close contact between District and Division
level coordinators within a Division

-~ Y

4. Close contact with functional chiefs

5. Close contact with laboratories

6. Attendance at program reviews, conferences,
seminars

7. Development of array of contacts throughout
the Corps

8. Periodically reminding and encouraging persons
to participate in Research Needs System

9. Development of his position into a working
and visible unit

B. Seminars can be vehicles to explain Research Needs
System; MPS submission; and R&D in~process review.

C. Designated POC's or deputy R&D Coordinator's within each
functional division can effectively encourage participa-
tion in R&D concerns and can provide efficient means

l of channelizing materials to and from those most

interested and qualified in various subject areas.

D. Persons designated as deputy R&D Coordinators can also
functional effectively as a group (as in R&D Board) to

resolve MPS rating conflicts and aid in setting the field
office priorities.

Employees are better aware of research needs if they
have opportunity to attend seminars, classes, etc., and
if they maintain contact with research labs.

F. An R&D Service Manual has been developed by one District
and is effective in providing R&D assistance.

Al-8
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An advisory committee can aid in coordinating
laboratory programs with field needs; the com-
mittee takes into account the MPS and the
effectiveness of the user product.

Field offices can expand participation in R&D
by maintaining contact with status of their
MPS through acceptance into Research Needs
System; and monitoring progress and direction
of work units which address it.

DE and R&D Coordinator can work together to
provide authority for and response to Research
Needs Ssytem; in addition, the DE ensures command
interest and emphasis in his field office's
response.

Al-9
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Graphic Representation of Processes for

Rating Mission Problem Statements

Each of the 10 figures in this inclosure illustrates a different
inter-office process that has been used in a district or division to
rate Mission Problem Statements. These figures were developed from
information contained in the Inspector General reports on the inspection
conducted per EC 20-2-4, "Special Subject for Inspection Givil Works
Research Needs System".

The special inspection was conducted from October 1978 through
September 1979 in those district and divisions which were scheduled for
ingpection during that geriod. The inspection also included several of
the laboratories as to their participation in the Research Needs System.
The amount of information contained in the IG reports varies greatly,
however, thirty reports did provide useable information; Inclosure A8 is
a synthesis of that information. Of these 30 reports, 10 provided
sufficient detail to convey the process by which that office circulates
MPS and develops its ratings. Interestingly enough, each of these 10
is different; by comparing the 10 figures, it can be seen that the

process varies widely among the field offices.

Inclosure A2
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APPENDIX B

WORKSHOP ON PRIORITIES FOR
CIVIL WORKS RESEARCH PROGRAMS
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As a means to obtain information and ideas on the R&D prioritization
systems, a one-day workshop was held on October '17. The workshop focused on
identifying problems, successes, and possible solutions to problems in setting
R&D priorities. The workshop was not designed to produce consensus: but

rather to illicit the broadest range of ideas possible.

The 23 persons attending the workshop were separated into two groups.
During the morning session each group concentrated on developing a list of
problems and needs; this was done by first requesting each participant to list
several items and then having individuals take turns, one item at a time, to
present their lists to the group. At the close of the morning session, each
group summarized the ideas generated. The problems and needs identified by
each group, as well as the group-prepared summaries, are listed on pages 1 = 7
of Inclosure Bl. The afternoon session emphasized ideas for solutions -to the
problems and needs expressed during the morning. The participants met a; one
large group, and using the technique employed in the morning, individuals took
turns to present concepts for solutions. These ideas are listed on pages 8

and 9 of Inclosure Bl.

After the workshop, a copy of ideas generated (i.e., a copy of Inclosure

Bl) was sent to each participant and they were encouraged to provide any
additional comments. In addition, an synthesis of the information obtained
from the workshop was prepared. This synthesis is given as Inclosure B2; the
information is organized by categories of issues (e.g., Understanding of
Definitions and Relationships) and R&D participants (e.g., R&D Coordinators)

and also is structured in two colummns corresponding to the two workshop

B2
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sessions: problems and needs identified during the morning are in the left-
hand column; while ideas for solutions expressed. during the afternoon are

given in the right-hand column.

The 23 workshop attendees and their organization are listed below:

Office, Chief of Engineers .

I. Civil Works:

A. Planning Division

1. John Bushman* (CWP-P)
2+ John Belshe’ (CWP-P)
3. Bill Donovan* (CWP-P)
4. Bob Plott#* (CWP-F)

B. Engineering Division

5. Sam Powell#* (CWR-HD)

6. Ed East (CWE-BU)

7. Fred Anderson* (CWE-DC)
‘8. Vern Hagen* (CWE-H)

C. Construction Operations Division

9. Nancy Tessaro (CWO-R)
10. Dick Edwards (Cwo)

D. Office of Policy

11. Paul Jorgensonk* (CWR-W)

II. Military Programs:

12. Jess Pfeiffer (MPR-A)

*Technical Monitor

**User Representative

B3
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Iv.

Resource Management Office

13.

Joyce Brunsell

(RMI-F)

Research and Development Office

14.

15.
lé6.
17.
18.
19.
20.
21.
22,
23.

Mel Martin

Water Resources Support Center

Jack Jarman*
Charles Hummer

Jerry Delli Priscoli

Mary Vincent
Mark Dunning
Steve Light
Mark Mugler
Ike McKim
Bob Haring -

B4

(RDC)

(WRSC-C)

(WRSC-D)

(WRSC-IWR)
(WRSC-IWR)
(WRSC-IWR)
(WRSC-IWR)
(WRSC-IWR)
(WRSC-IWR)
(WRSC-IWR)



b.

Ce

d.

Ce

£f.

ge
h.

1.

k.

1.

Ne

IDENTIFICATION OF PROBLEMS AND NEEDS BY GROUP #1

P 1

Categorization of MPs into 29 research programs:

-~ each MPs goes into one program.
-~ one person (currently) responsible for categorizing.

No program review at decision level; the R&D committee has no idea what
R&D is being accomplished with the funds budgeted.

The system (is defined in the ERs) is not fully documented. System says
inputs come from MPs, but in fact, inputs come from otbeg sources. These

inputs need to be enumerated.

Mission problems:

——- what controls their uniformity, is there any quality control?
-~ i1g there a formal way to amend or extend the life of an MP?

—- what defines the life of an MP?
-— what is the structure of an MP (i.e., authorship, keywords, time of

initial suggestion)?
Lack of general understanding of R&D "system" by those outside of R&D.

Momentum of past research makes it difficult to make signifiéant changes
in the program.

How to incorporate and evaluate external R&D activity and needs.

Subjectivity in ranking and rating of MPs and programs in contrast to
supposed "hardness" of ‘priority rankings.

Decisions are made without an understanding of those decisions on the R&D
system.

We should be focusing on Research Programs: decisions at headquarters
should be made on Research Programs. The MPs should be evaluated by the
laboratories. Decisions are being made at the wrong level.

Too little decision contained within CW Directorate as opposed to RDO and
Chiefs Office -— more CW input on ZBB process is needed.

Need for "good press" to inform outside community of COE R&D.

More definition of role of Technical Monitor needed. .

Different potg of money funding R&D but no one system to allocate money to
programs. }

Inclosure Bl .




-

R&D field coordinator’s authority needs to be expanded —- need to be able
to get field to operate within R&D system regulations.

There is subversion of the process. uf

We should submit R&D programs to field for review (evaluation) instead of
MPs. ) '

What are the outputs of the R&D system (i.e., what 1is the relétionship

Nl EE ..

.

- A .

to.

Uo

Vo

Wo

between MP and work unit and products)?

There are problems with the work unit structures

— work units are too long in time.

-- too slow in start-up.

- not multidisciplinary enough,

-— too academic in nature (small-scale).

Constant change in R&D system reduces confidence of the field.

Problems in how to deal with old ratings and new ratings.

Problem in .the length of time it takes research need to be addressed
through R&D system. Because of this, Districts may chose other means to

address research needs (e.g., outside contracting).

Where did the four evaluation criteria for the MPs come from:.and what

statistical validity do they have?

What should the relationship between "high priority" OCE-generated needs

be with the R&D priority system?

Problem in reconciling competing R&D among labs.
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1.

2.

3.

4,

5.

6.
7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

"\

IDENTIFICATION OF PROBLEMS AND NEEDS BY GROUP #2

Field input: too complex and need to simplif?-

Field personnel either do not see or do not devote time to prioritization
(those within each discipline). \

Program is not built yp from those who have the need (i.e., worker,
designer, etc.)e.

Rigidity: do we have to lock work unit one year in advance?

The four categories by which Districts rate are not adequate, nothing is
envirommental.

No external review by peer group outside the Corps.
No feedback for MPs submitted (e.g., was it used).

Both FOA coordinators and Technical Monitors have job assigned as an
extra job.

No provision within summation of priority numbers to compensate for areas
such as coastal and cold regions, etc.

Program level prioritization: what about a low prioritized program but
funded by Division Chief (out of 0&M, A&D funds).

Where do you stop -~ what is R&D and operation, and Design or Planning?

Too little opportunity to sort out an information need vs. a research
need.

Problem not reviewed against existing guidance —-— where are information
gaps.

System is work intensive -- maybe we should try to cut down on work.

Must know role and location of R&D committee, Technical Monitor, and R&D
office in review, of submittal of program (i.e., need better definition of
system).

Better type of evaluation methodology —- is there a ZBB process?
Especially for low end of spectrum.

What about an obsolete R&D?

Budget is decided in summer before money is set out.



19.

20.

21.
22,

23.

24.
25.

26.

27.
28.

29.

30.
31.
32.
33.

34.

35.
36.
37.

38.

Because of Research Needs System, work units say they are responding to
many MPS.

We need clarification to separate:

— MP’s .

== Work Units

— Research Areas

How can short-term bias of the field rating be dealt with.
Too little input from Technical Monitors.

Too much processing by parallel organizations called R&D and not enough
by lines and staff. ~ -

System is too subjective.
Statistics are built on subjective numbers.

Who actually rates the problems in the field? Are they routed up to
Division. level —- who should make ratings?

Who should vote at Research Program level and what information is needed?

CW Division coordinators need a bigger role.

Program is not reviewed for what is possible -~ i.e., is it technically
possible to research a given need.

Research priorities change yearly but MPS are behind.
Laboratories submit the majority of MPS.

Are field people given enough time to generate MPS?
Too many people involved at OCE level.

Too much 1lip service to role of Technical Monitor (he really does not
have an active responsibility).

Inadequate use of chain of command.
Not responsive to field research needs: (a) new problems; (b) day to day.

Brand new research program: nobody looks to state of art -- is it
needed? Difficult to establish a new program.

Research Areas and Programs —- how do the existing ones get modified and
or dropped? How is it determined which one to drop?



39.

40.

41.

42,
43.

44,

Prioritization is a major problem -- pay back of field lab facility —-
inhibits buying (cripples field lab as well as research).

How is R&D budget determined?

Cannot determine priorities at field or program level without  human
judgement and that is subjective.

Need an active Technical Monitor. Technical Monitor needs better tools.
Placement of MP in research areas.

Establishment of a contingency fund for R&D Committee..



1.

2.

3.

1.

2.

SUMMARY OF PROBLEMS BY GROUP #1

Problem Categories

;nputs:
c, d, e, f, g, h, 1, x.

Decision levels:
b, 1, k, m, O.
Evaluation:

a, h, j, my p, q, r, 8, t, u, v, W

Highlights of Discussion within Problem Categories

Inputs:

a. Documentation and diversity of documentation.

b. MPs: Understanding their 1life cycle.
Importance of their objective vs. importance of their use.

Historical disposition and accounting of disposition,
Variability in manpower expended by Districts.

MP system requires considerable manpower.

Need to redefine and redesign MPs process.

ce Momentum: Feedback from labs serve as input to system.
This feedback amounts to subversion of process because labs

supply more MPs than field.

d. Communication with external users and practitioners.

Decison levels:

a. CWR&D Committee, Group 1 had a disagreement on the role of this
Committee:

-- The Committee has considerable idea of what is being accomplished
as a unjt (i.e., there is considerable accountability).

—= The Committee has no idea of the entire program because they are
not given enough information. Basically the committee is a group

of proponents that spends time arguing over details.

The group did agree that the level of detail that the Committee should
be concerned with should be specified.

b. There is no way to measure or evaluate the needs of one Research
Program vs the needs of another.



3.

1.

2.

3.

4o

5.

6.

Do we want objective evaluation on the part of the Committee members

Ce
or do we want members to fight for a particular Research Program.

d. Perhaps the Committee should just look at the six Research Areas.

e. At the Committee level, there is no need to be concerned with work
units.

Evaluation:

a. MP evaluation process was originally an information process to inform
labs of important R&D needs. Now it is used as a statistical input to
the program. N

b. New ranking evalution processes are introduced without informing field
of how they work or will be used (e.g., field does not know how zero
score will be used -- whether as no interest or no significance).

c. The four categories for MPs evaluation create problems.

SUMMARY OF PROBLEMS BY GROUP #2

Identification field needs (MPs):

1, 3, 7, 8, 12, 13, 14, 19, 31, 32, 36, 37.

Technical Monitors’ responsibilities:

3, 8, 12, 13, 14, 16, 17, 21, 22, 29, 31, 34, 36, 38.

Budgeting:

14, 18, 39, 40.

Program prioritization:

9, 11, 14, 16, 17, 20, 24, 25, 27, 37, 4l.

Problem prioritization:

1,

2, 5, 9, 12, 13, 14, 16, 17, 19, 20, 21, 24, 25, 26, 38.

Institutional limitations:

1,

2, 4, 6, 7, 8, 14, 15, 17, 19, 20, 23, 26, 27, 28, 29, 30, 32, 33, 35,

36, 38, 39, 40.



1.

3.
be

5.

7.

8.

9.

10.

11.
12.

13.

14.
15.

16.

17.

18.

SOLUTIONS IDENTI?IED BY GROUPS 1 AND 2

Keep the ER number and start all over.

Put MPs in perspective as to their impact on the system, i.e., identify
their role as to what they can and cannot do.

Define the goal of R&D research needs systeme.
Define RDO’s function vis a vis CW budget and lab manager.

Educate the field about the R&D system (but first, decide on the goal of
the system).

Recognize that the system does work.

Clarify the ways in which priorities are set for MPs, work units, mission
programs.

Develop what percent of R&D budget is actually available for new R&D.

Develop new criteria for rating MPs and consider the question of whether
or not we should continue MPs.

If we do not use MPs we will need some other method for District and
Division input.

Redefine the research inputs.
Establish criteria for rating programs.

Separate prioritization for MPs, new programs, special capabilities, and
retirement of programs.

Technical Monitor should review MPs when submitted.
Should establish a contingency final for R&D Committee.

Mandatory problem priority accomplished by Chiefs responsible for area at
District (i.e., Chiefs of Planning prioritize planning problems, etc.).

Give OCE Chiefs authority to set priorities based on OCE information
obtained by consulting with Technical Monitors and Districts and Divisions
input. This would be done through meetings between Division and District
technical people.

Use a chain of command system - e.g., CW directs Division Chiefs to
consult with field by discipline biannually. This would allow discipline
by discipline response to technical counterparts.



19.

20.

21.

22,

23.

If R&D focuses on "end product," the Technical Monitor should write, edit,
and review MP’s. H

If R&D Committee gets responsibility for prioritizing broad program level
goals, they should review validity of on-going research:

-- Technical Monitors could brief them on accomplishments.
- Technical Monitors could identify needs for new initiatives,

Technical Monitors, lab representatives and District representatives should
meet to establish priorities.

Get rid of numerical rating and ranking of MPs and Research Programs.

For evaluation, keep the Research Needs System, but use it for information
only:

-- Use input only from Districts and Divisions, no labs.
— Let Technical Monitor have final review.
-~ Let evaluation apply only to new starts.

Field review for on-going R&D:

~— Need valid statistical method for input.
-- Use only as information.

Main Points of Discussion on Solutions

1.

2.

3.

4.

Operatihg R&D system top—down vs bottom-up was discussed. Problems of
delegated responsibilities (chain of command) and time to accomplish
responsibilities were pointed out.

There are difficulties in deciding responsibilities, especially that which
is interdisciplinary. The R&D needs process could combine with other
activities.

Need to rewrite ER and specify role that MPs play as well as other
important components of the system.

Technical Monitors need an expanded role particularly in field review of
R&D needs process. Why do we still need the Research Needs System
information =- the mumbers are not important. Also, labs do not need to
be involved in System, they are there for technical input only.

Special advisory committees can provide a useful function (e.g., CERB):

—-- Members on these boards are R&D types.

-=- Members can influence Technical Monitors by virtue of their expertise.

-- Major contribution is information exchange with the outside technical
community.




Organieativnal Senthesin ot Tdeas
Priority Setting Within Cival Works Rese

lenetated at Wankahop gn
arch amd Development Miogram

Problems and Neods

Ideas and Solutiens

f. Understanding of Definitions and Relationships

A,

Basic Perceptions

1. Lack of general understanding of R&D system by those
outside of R&D.

2. The system (as defined in the ER's is not fully
documented. System says that inputs come from MPs
but in fact, inputs come from other sources. These
inputs need to be enumrrated.

3. What is the conceptual Jdistinction between R&D and
other activities such as operation, design, and
planning.

4. What are the outputs of the RSD svstem, and how !o MPs
and Work Units interrelate to yield these products.

Role distinction

1. Need clarification of purpose, use, and relationships
of Mps, Work Units, Research Programs and Areas.

2. Need clarification of role and timing of input by
CW BSD Committee, Technical Monitor, and RDO with
respect to review and submittal of progrdam (i.e. need
better definition of R&D System).

Keep the ER number and atart all owver,

Recopnize that the svaten does werk,

Define the goal of the RSP wvaten amd edweats the tield
Nefine the goal of the Rescarch Neoda Svatem

Redefine vescarch inputs

Define RNO’s function vis=a=vis CW budpet and {ab mawapers
Put MPs in perspective an to their wrpact on the averem,
i.e. identify what thy role of Miesion Problems 1a and
clarify how they can and cannot be used,

I1. Activities

A.

DPecision levels and Appropriateness of Decisions within Levels
1. Decisions are made without an appreciation of their
significance on the system.
2. Too little decision is contained within the CW Directorate
as opposed to RDO and the Chief’s office.
3. There is no program review at the level at which program
decisions are made, i.e. the CW R&D Committee has no idea
what R&D is being accomplished with the funds budgeted.
4. Decisions are made at the wrong level:
= Field should review Reaesarch Programs instead of
Mission Problens

« Mission Problems should be evaluated by the
laboratories

= Headquarters should be focus on Research Programs

S. Who should make decisions at the Research Program level
and wvhat information 1s needed to make thene decisions

6. How is it decided when and which Research Programs to

drop or add.

7. The budget is decided in the summer before the money is
set out.

8. More CW input is needed in the ZBB process.

Evaluation and Priority Setting
1. B8ubjectivity:
Cannot determine priorities at field or program level
without human judgement and that is subjective
statistics are build on subjective numbers.
Subjectivity in rating and ranking of both Mission
Problems and Research Programs in contradictory to the
significant attributed to the numerical sacoves
2. 1t is possible to subvert the proceas and it is subverted
3. Field-level evaluation:
« The field either does not realize the aignificance of
their MP evaluation or else does not devate time.
= The four catcgories by which the ficld rates Mission
Problems are inadequate.
=~ How can the short-term bias of the field be dealth
with
&. Research Programs:
« Pield should review Research Programs instead of
Mission Problems
= There is no provision within summation of priority
nuzbers to compensate for research needs like coastal
or cold regions problcms.
= Whaet should the relationahip be between high-priority
OCE-generated nceds and the RAD prioritv symtem,
= Conetant change in system {(uee of tield 1nput)
reduces confidence of the field

Inclosur B2

Technical monitors should meet with representatives from °
Districts and Laboratories to provide CW Diviaion Chietn with
information for setting priorities.

Cet rid of numerical ratings and rankings

Clarify ways in which priorities are set tor MPs, Work Unitse,
and Research Programs

Establish separate prioritization for MPS, new programs, spe: ial
cepabilities, and retriving programs.

Develop new criteria for rating MPs

Consider question of whether or not to continue MPs; {f not, wilt

need some other form of input from field.
Need valid statistal method for field input

Eotablish criteria for rating Programs

Keep Research Needs System but use it only for information svwice -«



Organizativnal Svantheain of tdeas
Priority Setting Within 1avsl Worke 'Rescarch and Deve lopment Program
(Continued)

orated at Workehop on

Problems and Needs .

ldeas and Solutions

5.

Funding Research Programs:
= Perhaps & Program with law prioritv could be funded

by a Division Chicf (e.g. out of O8M funda),

= There are different pots of monev funding R&D hut nn

one system to sllocate monrv to programs.

= A better type of evaluation methodology is needed--

is there a 2BB process, especially for the low end
of the spectrun.

= Prioritization is a major problem-pay back of field

lab facility-~inhibits buying (cripples field lab
as well as tesearch). .

Coordination

3.

Research

1.
2.
3.

4.

External:

= How to incorporate and evaluate external RAD activity
and needs.

= Need for good press to inform outside cormunity of
COE R&D.

= There is no external review by a peer group outside
the Corps.

Iaternal:

- TInadequate use of chain of command

= Too many people involved at OCE level

= Too much processing by parallel organizations.

Mission Problems:

= Lack quality control and uniformity.

= Not revicved against existing guidance to see if are
addressing information gaps.

With Field:

- Not responsive to field research needs either for
new probleps or on a day to day basis.

- No feed~back to field on MPs submitted.

= Constent change in system reduces confidence of the
field.

Research needs are not reviewed for what is technically
possible to research.

Momentun of past research makes it difficult to make
significant changes in the program.

Problem in reconciling competing R&D among laba.
Problem in length of time 1t takes research nced to be
addressed through R&D system

Should employ chain of command system, e.g. Director €W would
direct CW Division Chiefs to consult biannually with field,
discipline by discipline. This would provide response between
field and OCE technical counterparts.

Technical monitors should brief CJ R&D Review Committee on
accomplishments of ongoing research and on needs for new research
Technical Monitors should review and edit MPs.

Field should have feed back on disposition of MPs.

Educate the field on the R&D System
Technical Monitors should meet with District and Lab representative«
to provide CW Division Chiefs with information for setting prioritic: !

Redefine research inputs '

Have field review ongoing R&D

Determine what percent of R&D Budget is actually available for
nev R&D.

Technical Monitors should brief CW R&D Reviewv Cormittee on accom—
plishments of ongoing research and on need for new research.

A.

Participants

R&D Coordinator, Field Level

1.
2,

Coordination responsibilities are an add-on job.
Athority needs to be expanded, has no suthority to force
cooperation.

Laboratories

1.
2.

3.
&,

Problem in reconciling competing R&D among laboratories.
Research Program priority setting cripples laboratories
a8 well as research.

Momentum of past rescarch makes it difficult to make
significant changes in the program.

The majority of the Mission Problems are submitted by the
labs,

Technical Monitors

1.
2.
3.
[}

o
[+

Better definittion of his role and time of input needed.
Responsibilitics are an add-an job.

Need more active responsibility and input

Needs better tools

Division R&D Coordinators need a bigger role

Direcctorate:

Too little decision contained within CW Directorate as
opposed tu R and Lhief's office-=n¢ed more CW input
into ZBB process.

CW R&D Committee

1.

2.
3.

The Committee has an idra what RAD s being
accomplighed with the funds budgeted,

Need to eatablish & contingracy tund for the Committee.
Need to clarify the Committce’s role and the time of

their input.

B2-

District representative should meet with laboratory represen—
tatives and Technical Monitors to provide information for
setting priorities. -

Laboratory representatives should meet with District vepresen-
tatives and Technical Monitors to provide information for
setting priorities.

Define RDO's function vis-a-vis CW Budget and lab managers.

Technical Monitors should review and edit MPs when submitted.
Technical Monitors should meet with lab and District representativ: s
to provide CW Division Chinfs with information for setting priorit.
Technical Monitors should briet CW R4D Cormittee on accomplishru:nt~ .
ongoing research and on needs for new vesearch.

Should ecatablish a contingrncy fund for CW R&D Coomittee.
Commi ttee should have reaponmibility for prioritizing broad Progsrs’
lavel goals and should review validity of ongoing research.



Organizational Svnthrets of ldeae Conerated ot Workshop on
Priority Setting Within Civil Warbe Keecarch and Developmeat Program

(Cootinned)

Problems and Neods

- 1dean for Solutions

G. RDO

1. MNas too much decision in 2BB proceas (as compared with

CW Directorate's role).
2. Need to clarif{v R0's role and the time ot thesr input.

Petine RDO’s function vis-a-vis CW budget and lab managers.

.

Functional Units (separable compunents of the RiD Program)

A. Research Nueds System
1. Mission Problen identification and categorizaticon:

Laboratories submit the majority of the MPs.

Are field people given enouph time to gencrate Mi'e
Categorization of MPs into 29 rrsearch proxrams haa
tvo problems, first thac each MP goes into one
program; second that one person (currently is
responsible for categorizing.

MPs are not revicwed against existing guidance to
see if they cover information gaps.

Too little opportunicy to sort out an information
need vs. a research need.

Research priorities change yearly but MPs are
behind.

No feed back to field on MPs submitted (e.g. was it
accepted, was it revised).

Problems not reviewed for what is techmcally
possible to research

2. Mission Problem Rating:

Field personnel cither do not recognize the sig- ' -
nificance of their ratings or elese do not devote
sufficient time to the task.

Who actually rates the problems in the field; are
they routed up to Division level; who should nake
the ratings?

Where did the four evaluation criteria cowe from and
wvhat statistical validity do they have.

The four categories are not adequate, nothing 1s
environmental.

MPs should be evaluated by laboratories and field
should be reviewing Programs instcad of MPs.

3. Mission Problem Ranking:

Problem in how to deal with old ratings and new
ratings.

Problem in how to deal with short term dbias of the
field.

Constant change in method reduces confidence of
the field.

Field input is too complex; needs to be simplified.

&, Mission Problem Mechanics:

What controls the uniformity of MPs, is there amy
quality control, is there a formal way to amrnd or
extend the life of an 4P, what defines the life of
an MP, shouldn't there be a basic structure to an
¥P (i.e. authorship, keywords, time of imitial
suggestion).

S. Problems Cencral to the Research Heeds System

How does the systen deal with obsolrte RAD. -
System is work intensive, perhaps work could be
reduced. -

System is subverted. .

System is too subjective. ({n particular, the numerical

rating and ranking of MPs is subjective yet the scures

are treated as if "hard" values. -
What should the relationship be betwern "hagh-priority”
OCE gencrated needs and the priorities based on field
input.

Problem in the length of time before a research need

is actuslly addressed in rvescarch.

Systen allows work units to sav they are rrsponding to
many MPs.

Need to clarify differcnce and relationahipa between
MPs, Work Units, and Research Areus end Programs

B. Research Arcas and Prograce
1. Establinhment. .

How do existing oncs get modified or dropped.

No one louvks at the state of the art hetlore a new
one is established and 1t 1s difficult to catahlish
8 new one,

Programs are not built up by thoae who have the need.

Technical Monitors should review and edit MPs when submitted.
Field should have fccd back on disposition of MPs,

Develop new criteria for rating MPs.
Get rid of numerical ratings for MPs.
Need valid statiatical method for field input.

Clarify ways in which priorities are set for MPs.

Put MPs in prespective as to their impact on the System, i.e. idenri:-
the extent and significance of their use
Keep Research Needs Svatem but use it only as & source of inofrmatic.
Use imput only from Districte and Divisions, no labds.
Let Technical Moanitors have tinal review
Let evaluation upply anly to new starts
Define the goal of the Reacarch Necds System. .
Consider the question of whether or not we should continue MPs, if
we don't we will need some other method to obtain input from the fiwsur



Organigational Syathesia of Lideas Genecated at Warkabop on
Priority Settigg Within Civil Warks Reacarch and Bevelopment FProgram
(Continurd)

Peoblema and Needa 1deas for Solutions

2. Priority Setting:

= Should submit Programs to field for review (inatead - Eatablish criteria for rating Programs
of MPs). = Get rid.of numerical ratings of Programs

= What should the relationship be between "high-priority" = Clarify ways in wvhich priorities for Programs are set.
OCE generated needs and the prioritive based on field = 1In setting Propram priorities, use field input only aa an
input. information source.

= Decisions at headquarters should be on Programs, not
MPs .

= No provision within surmation of priority numbers to
compensate for special arcas such as coastal and cold
regions etc.
~ Subjectivity in rating and ranking nf Programs, yet
numerical scores are treated ae "hard” values,
3. Need to clarify difference and relationships between MPs,
Work Units, and Research Areas und Programs.
4. There are different funding sources for R&D, but no one
syatem to allocate funds to programs,

Budget
1. How is the R&D budget dctermined. = pefine RDO’s function vis-a-vis CW Budget
2. Ts there a 2BB process. - Determine what percent of R&D budget is actually available for
3. Do lictledecision contained within CJ Directorate as new R&D.
opposed to RDO and Chiefs Office--need more CW input .

on ZBB process.

4. Different funding sources for R&D but no one system for
allocation to programs

5. Need a contingency fund for the R&D Committee.

. Budget is decided in the summcr before money is set out.

Work Units

1. Need to clarify difference and relationships between = Clarify ways in which priorities for work units are set.
MPs, Work Units, and Research Areas and Programs. '
2. Problems with work unit structure: .

= too long in time
=~ too slow in start-up
- mpot multidisciplinary enough
= too acadecmic in nature (small-scale) °
3. D we have to lock in work units one year in advance.
4. Regearch Needs System allows work units to say they
are responding to many MPs.
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The Environmental Advisory Board (EAB) included the Corps
Research and Development Program as a topic_§t the meeting held in August,
1980. The Board felt that the Corps Program is vigorous, of good
quality, and has made great contributions. However, in their brief
review of the R&D Program, the Board members were disturbed by Ehe
lack of an overall plan for research and recommended that the Program
needs revising and strengthening in order to ensure its effectiveness
in the future. In particular, the Board noted that: (a).the
present Program's system for determining research needs and priorities is
confusing; (b) that regardless of position in the Corps organization that
the Program is generally not understood by those who participate in it;
and (c) that there is little consultation with professionals outside
the Corps.

The EAB offered observations and comments on the following aspects of the
R&D Program: evaluation, contributions of field staff and recognized
profess}onals, research categories, levels of responsibility, staffing for
research, writing Mission Problem Statements, funding research, and some
miscellaneous aspects. The Board's major points on each of these topics

are summarized in the following sections.

The Evaluation System

Focusing on three areas in the evaluation system, the Board
recognized several real problems. First, that the method for Mission
Problem Statement evaluation has no statistical significance and is
heavily weighted against environmental projects. Second, that the method
for classifying Mission Problem Statements is disadvantageous to
environmental research because environmental staff is outnumbered and

because Mission Problems with environmental considerations may be placed
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in engineering or economic categories. Third, that the end result does
not reflect field participation in the decisionmaking process.

The EAB commented that the fact that more than 1/3 of the research
budget is allocated to environmental quality appears to be inspite of
rather than because of the evaluation system. It was suggested that if the
objective is to recoénize EQ as being equal to NED, that it would be

appropriate to develop a separate evaluation system for EQ that would

incorporate field conferences in all Corps Divisions.

Contributions of Field Staff and Other Recognized Professionals

The Board discerned that there is too little field representation
and too little use of professionsla outside of the Corps. In addition,
when the field is included on committees for projects having an environmental
element, persons with natural or socail science backgrounds are in the
minority.

The EAB believed that it identified three separate review panels
at the OCE level: the Civil Works R&D Review Committee, the Chiefs of the
Divisions in Civil Works, and the Technical Monitors. The Board was
concerned about these three since they are not truly separate; i.e. the
Committee is composed of the Division Chiefs and the Division Chiefs
appoint the Technical Monitors.

The Board suggested that OCE should establish priorities based on
some input from the field and non-Corps personnel and that the system of

appointing Technical Monitors be reevaluated.

Organization of Research by Functional Categories

The EAB thought that the present system of categories for environmental
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research is too general and could be subject to abuse; the Board
suggested that instead, the categories should reflect specific disciplines
and areas of study. The writeup for the meeting included a listing of

8 Functional Categories into which 25 of the 30 work units in FY81

A

could be placed:

1) Should be included in EWQOS

2) Estuarine Ecological Planning and Impact Assessment
3) Aquatic and Wetland Ecology

4) Marine Ecology and Coastal Projects

5) Coastal Vegetation Ecology and Impacts . .

6) Habitat Evaluation Procedures

7) Computer Assisted Assessment Techniques

8) Miscellaneous

The Board pointed out that not only would an organization according to
functional categories enable the Corps to better accomplish its mission,

but also that work unit costs could be decreased.

Levels of Responéibility for R&D

The Board saw three major levels of interest and responsibility
for re;earch: OCE, the Districts and Divisions, and the laboratories.

The OCE level is concerned with aspects of R&D having Corps-wide impact.
The Districts and Divisions are concerned with both regional (e.g. river
basin) and unique or project-specific problems. Field problem solutions
may or may not have wide application depending on the nature of the
problem. .

The Board appeared to be sympathetic to suggestions for allocating
research funds and som research policy authority to the field so that
regional and unique problems could be undertaken more efficiently and with
more timely results.

As for the laboratories, the Board advised that they become more
specialized in specific areas of research so as to minimize duplication of

effort and facilities and to reduce the difficulties in coordinating a
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research area in which efforts are scattered among several laboratories.

Staffing for Research '’

The Board commented on two problems in staffing scientists at
Corps laboratories: (1) that the Corps loses good young scientists to
other agencies because the pay levels are not comparable, and (2) that
the laboratory scientists often lack field experience. A system to
rotate scientists from the laboratories for a period inhthe field could
be helpful. In addition, allowing the Districts to undertake more
research could help reduce costs of research, enhance job interest,
and could increase the useability of research findings.

The field-level R&D Coordinator also concerned the Board; these
persons hold a vital role, but may not have ther interest or time to

esure tnat responsibilities for this add-on duty are carried out,.

Writing Mission Problem Statements

The Board perceived that the field may not know how to formulate
Mission Problem Statements and that field MPSs may be at a disadvantage
to those written by the laboratories. The Board also remarked on the
lengthy system to process MPS and the transformation that an MPS can

undergo.

Funding for Research

There were several comments on funding in addition to an earlier
suggestion that the field be allocated more funds and authority. The
Board expressed particular concern for the way in which the EWQOS

budget was decreased and for laboratory cost overruns and delays,
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The Board remarked that outside funding could lead to cost effectiveness,

better use of Corps researchers in Corps mission-oriented research, and a

wider distribution and possibly better acceptance of results. Among other
difficulties are funding for problem areas outside the continental U.S.

and funding for hypothesis testing on projects under construction.

Other R&D Aspects Considered

The Board was enthusiastic about coordination with 6ther agencies,
peer review, the Cooperative Program, one-stop R&D service,
and improved information exchange and made suggestions to increase

these activities.

The Major Recommendations

In addition to any other comments, suggestions, and earlier
recommendations, the Board advised that the following were especially
worth considering towards improving the Corps R&D Program:

1) develop an updated statement on R&D goals and objectives
and a clearer definition of R&D.

2) prepare a Corps~wide five-~year R&D plan.

3) develop a system in which the overall research plan is

clear and in which the linkages within the structure are clear.

4) evaluate the current R&D Program particularly as to its
organizational structure, use of field input, and balance
between NED and EQ in R&D needs and priorities.

5) house all matters pertaining to CW R&D in the CW Directorate.

6) establish review teams (which include outside expertise)
for environmental projects.

7) have Mission Problem Statements submitted in abstract form
and include certain essential information.

8) have OCE and non-Corps personnel attend the Environmental
Chiefs' annual meeting.
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9)

10)

11)

allocate R&D funds to District and Divisions.

add a column on R&D to a newsletter having Corps-wide
distribution.

establish a better system for communicating appropriate
research results to states, cities, and towns.

c7




APPENDIX D

SUMMARY OF DISCUSSIONS WITH ATTENDEES
AT JULY/AUGUST 1980 MEETINGS OF
CIVIL WORKS R&D REVIEW COMMITTEE

Framework for Discussion

Comments on the R&D System

Significance of the Committee
Actual Role
Ideal Role

Information of Use to the Committee

Comments on Committee Mechanics
Research Program Ranking
Membership and Meeting Schedule
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Framework for Discussion

The Civil Works R&D Review Committee consists of six members: the Deputy
Director of Civil Works, who is also the Committee Chairman; and the chiefs of
each of the five Civil Works Divisions, i.e., Office of Policy, Planping
Division, Engineering Division, Construction Operations Division, and Programs
Division. For the Committee meetings held in the summer 1980, only two of the
six members were able to attend; the other four sent substitutes from their
staff. Committee attendees at the 1980 meetings were:

Attendees Office Substituting For
COL G. Robertson CW Executive Office BG H. Robinson
G. Brazier Construction Operations ——

L. Duscha Engineering —-_—

J. Belshe’ Planning A. Shwaiko
He. Schwartz Management H. Pointon
R. Wolff Policy L. Blakey

Individual appointments were made with each of the attendees (except one
who was on extensive TDY) to determine from them: (a) their perceptions of
what the Committee’s role is and/or what it should be; (b) their judgement of
the utility of information received prior to Committee meetings; and, (c)
their concept of the appropriateness of Committee members and timing of ’
Committee meetings. In addition to ideas on the Committee role and function,
the individuals also expressed perceptions on other aspects of the R&D
system. The information and opinion obtained from those interviews is
summarized in the following sections; it should be noted that this summary
does not necessarily represent a consensus.

Comments on the R&D Systen

Ultimately, Congress is the key to research levels and emphasis and
Congress can be changeable in its regard because research offers an easy
whipping boy. The next link in the chain, the Office of Management and Budget
(OMB) has also not demonstrated an interest in research. OMB gives each
agency a budget ceiling within which the agency’s R&D proponents do not have
much room to manuever in competing for funds for their needs. The portion of
Corps funds that are budgeted for research can be affected by the Chief of
Engineers; e.g., if the Chief is convinced that research is important and can
convey this to OMB, then research may receive increased funding. In addition
to the Chief of Engineers, the Director of Civil Works must also be an active
advocate for R&D else Civil Works R&D funds do not have a chance of being
increased.
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Within the Corps, research funds are distributed according to priorities
and need and, although there are methods for their identification, there are
weaknesses in them. The basic method is the Research Needs System (RNS),
through which the field identifies and rates needs. However, the perceptions
obtained through RNS may be considerably different from those that develop in
OCE. For example, the field could never have scoped the Dredged Material
Research Program through RNS, yet this was a major Corps effort. That there
are two major sources of research needs (field and OCE) is not a problem, but
how the outputs from the two are mixed is; thus research may be undertaken on
needs which have not surfaced through the system.

Another weakness in the existing R&D system is that there is no real
proponent for R&D; there are many participants at different levels, yet for
each, the R&D duties are additional to other responsibilities and may not be
given the attention they require. This problem is compounded by a tendency
among the principal R&D participants at OCE to maintain a steady course and
avoid any fundamental changes. Thus, these principals generally act by
responding to issues and problems rather than by proposing program
adjustments. The R&D system cannot truly be controlled unless those who
should be concerned with its development are willing to make impactive
decisions.

Some of the Committee attendees also expressed concern for where the
research money goes relative to what it purchases. Part of the difficulty is
that more research .dollars could be obtained if it could be proven that
research is a meaningful use of funds; however, there i1s a time lag between
research initiation and results, and another lag between results and their
transfer to users. Another part of the difficulty is that some of the
research has not been satisfactory in yielding results: either the results
have not jubtified the expense or the results are not expressed in a useable
form.

) There are other concerns about funding and products that were pointed
out. For example, one attendee described the distinction between certain
research problems and certain project specific problems as a twilight zone,
indicating that some portion of R&D funded research would more appropriately
be paid for by project funds. Regarding research product justification and
useability, it is clear that those guiding the R&D system should take a
greater interest in: (a) those research results that have impacted day to day
field activities; and (2) in improving the communications between the
scientists and the field.

Finally, at least one attendee commented that although R&D is a relatively
small portion of the Corps budget that it is R&D that gives the Corps its
capacity to adapt to changes and to help maintain the Corps at the forefront
across a range of interests and agencies. Without some reputation for R&D,
the Corps would just be a construction agency.
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Significance of the Committee

Interestingly enough, the attendees’ perceptions of the Committee’s impact
within the R&D System differed. One said that the Committee functioned like a
rubber stamp, but had no choice since it is presented with a_fait accompli
after the Program Reviews. Another emphatically stated that the Committee has
a big impact, yet he was ynable to support that. However, most did believe
that the Committee does not have as much control as it should.

The Committee focuses on research priorities at the Research Program
level, the 29 programs within the six Research Areas. There is difference of
opinion as to what features the Committee should consider within the Research
Programs; in fact, more information was obtained on what the Committee should
do than what it does.

Actual Role

The Committee does meet to establish priorities among the Research
Programs for the new budget year(FY+2). The priorities are determined by a
ranking of the Programs and are used to prepare budget targets for each
Program for FY+2. The results are provided as guidance to RDO to aid in the
development of a budget package and justification for submission to OMB.

Thus, the Committee does have a role in overall budgeting among Research
Programs. The impact of that role is not clear, however, because RDO does not
return information to the Committee as to how much of the guidance was
incorporated, nor does the Committee solicit such information.

The Committee also meets to review the budget year (FY+l) Research Program
funding that 1s prepared by RDO after the Program Reviews. The Committee does
have an opportunity to recommend revisions to the budget, but apparently
generally passes on it. After Committee validation, budget year planning
enters its final stages: RDO compiles the package for the Chief of the Program
Division to review; and then the Director of Civil Works completes adjustments
and approves the budget.

The Committee does provide a forum for discussion on the Research Programs
and has been successful in resolving issues that cut across the interests of
several Research Programs and more than one Civil Works Division. Because it
is chaired by the Deputy Director of Civil Works, the Committee also serves to
bring issues to the attention of higher authority. Although the Committee may X
be impassive to items that it finds uninteresting, it can provide an important
complement to the field since it may identify or give emphasis to issues that
the field cannot perceive. Finally, as the attendees pointed out, it is
important that regardless of the impact of the Committee recommendations or
the methods used to develop them, that those recommendations are the consensus
of the members (or their designated respresentatives).
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Ideal Role

In listening to the perception of what the Committee should do, it became
clear that there is some tension between the domains of RDO and Civil Works,
at least at the Committee level (This tension is exemplified by the following
comments: (1) RDO has no obvious criteria for setting priorities; budgets are
determined on an ad hoc, gut-feeling basis; (2) RDO is oriented to doing what
the laboratories want done but gives no information on what or how far they
will let the laboratories go; (3) RDO operates without regard to what Civil
Works wants; and, (4) RDO negotiates with the Office of Management and Staff
Support.) One attendee felt that the Committee should have responsibility for
all Research Program priority setting budgeting and that RDO should work with
the laboratories to put together and manage work units which are responsive to
Civil Works requirements. Thus, the Committee should be concerned with R&D
requirements, needs, and priorities for the Research Programs as well as for
the Corps,.while RDO should then follow through with providing the necessary
resources, facilities, and products.

Most believed that the Committee has not exercised its responsibilities,

that it should be more active in guiding the emphasis of R&D and, if necessary,
recommend deletions of Research Programs within its responsibilities. The
Committee has the potential of not only impacting the R&D program but also the
Corps’ mission. Evidently the relative impact of the Committee as opposed to
RDO is, founded in which one takes the initiative. In that the Committee has
not done this and particularly since it has not followed up on its
recommendations, then RDO has had to become strong where the Committee is
weak.

In other perceptions: (a) the Committee should represent the field in what
R&D accomplishes and should function as an arbitiator between the field and
the Technical Monitors; and, (b) the role of the Committee should be to
provide a balance among long-term R&D, short-term R&D, and R&D external to the
Corps.

Information of Use to the Committee

In that the Committee is concerned with Research Programs, it makes use of
information on these programs. The attendees were asked to comment on the
material given to them before the meeting and to indicate if it were adequate
or what additional information would be useful. From the response, it is
clear that the Committee needs something to react to. Without exception, two
points were made: (1) that the information is not provided far enough in
advance of the meeting (only one week’s lead time prior to the July meeting);
and, (2) that there should be a summary sheet of pertinent information for
each Research Program (however, there were different ideas as to what that
pertinent information would include).

D5



. _
] .

y
- )

There are other problems with the information: (1) it often changes just
before the meeting; (2) there is no overview explanation of what it is and
what the pluses and minuses mean; (3) it is not uniform, (i.e., the same type
of information is not given for each Research Program); and, (4) besides being
inconsistent and unexplained, some of the information is not the right kind

anyway.

A

Recognizing these problems, an agenda was prepared for the July meeting to
highlight what major concerns should be addressed. The attendees found this
to be helpful and would like to have agendas for future meetings. Perhaps the
agenda could be expanded to provide a guide to the information package; this
guide would in effect explain the information (i.e., would indicate that based
on this data, these issues require Committee decisionms).

There are different perceptions of what sort of back-up material the
Committee needs and what Research Program elements the Committee should
consider. For example, one attendee had some definite ideas for summary
sheets for each Program: the sheet should provide information on the Program’s
origin, status, and future directions; should show how and to what extent Work
Units within that Program relate to Mission Problem Statements; should give an
indication of the spread of problems across Districts that relate to the
Program; and, should indicate what R&D is being pursued on the Program topic
by other agencies. For a new Research Program; the summary sheet should
provide some measure of the Program’s potential.

Another attendee had ideas which would supplement such summary sheets: he
called for impact statements for each Research Program. Essentially, the
impact statements would: (1) chart accomplishments and status of the Program
relative to the short- and long-term goals of that Program; and (2) would
demonstrate’ the impacts of funding level changes on Program goals. The
justification for Research Program Summary Impact Sheets is that if the
Comittee is to set priorities, it needs information on what each R&D Program
is doing, what the Program goals are and how they are to be achieved, and what
other agencies are doing relative R&D.

In contrast to these ideas, another attendee was equally emphatic that the
Committee should not address status and performance within each Research
Program because this is done at the Program Reviews. In his view, the
Committee should be concerned with the relative importance of the Programs as
measured against the Committee’s perception of Civil Works’ mission priorities
at that time; thus, short and long-term goals or goal achievement would be the
responsibility of RDO and the Techmnical Monitors and so would not be
considered by the Committee. It is difficult to understand how this concept
is able to overlook the relationship between Committee recommendations, and
Program impacts. For example, supposing the Committee ranks the Programs and
recommends a 10 percent increase for the top five Programs. Program
objectives and accomplishments aside, such an increase would have a
considerably different scale of impact on high and low funded Programs.
Further, such a recommendation would not make sense if a program does not need
that increase (e.g. close to accomplishing its objective) or if a Program
cannot assimilate that increase (e.g., the resources needed to expend those
funds are not there).
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Currently, the Committee rests heavily on the Technical Monitors for
information on individual Programs, any Committee awareness of Program
accomplishment and need comes through the monitors; however, some monitors may
provide information reluctantly and resist having their Program examined.
Also, there are presently no mechanisms for incorporating a sense of external
R&D in the Committee’s decision Process or for building a perspective of a new
Research Program, consequently the addition of a new program can be very
difficult.

Finally, most of the attendees believed that information as to what the
field wants is important but they are unsure how to obtain and use that
information. In general, they feel that the RNS does not truly reflect the
field’s needs. R

Comments on Committee Procedures

Research Program Ranking

The numerical method used in the July Committee meeting to rank Research
Programs in order to develop FY 82 target budgets is perhaps the most
mechanistic and formal that the Committee has used. The attendees were asked
to comment on the July 1980 criteria and procedures and they gave some
unexpected answers. .

Prior to 1980, Research Program priorities were established essentially by
reaching an agreement among the Committee members individual conceptual
priorities. That process became increasingly difficult as the number of
Research Programs and the range of disciplines they represented increased.

The intent of the 1980 procedure was to simplify this process and to increase
the level of objectivity.

The details of the 1980 procedure (described in Appendix A) can easily be
criticized on the basis of both statistical and R&D significance of results.
However, it is interesting to note that this did not seem to bother the
Committee attendees so much as the fact that the procedure was sprung on them
at the last minute. They were more frustrated by the timing and the limited
opportunity to discuss the criteria than they were by the index scaling of
results of the Research Needs System or the subjective scoring of the
criteria. '

Some of the problems that the Committee attendees identified with the 1980
procedure were: (a) that it was overly mechanistic and led the Committee to
haphazard decisions not founded in logic or mediated discussion; (b) that the
meeting ended up with a ranking for which there was documentation but which
emphasized arithmetic instead of judgement and reflection; (c) that the
procedure probably favored the engineering disciplines over the environmental;
and, (d) that the procedure overlooked the broader issues that the Committee
should consider such as the long-term perspective on R&D. Also, one attendee
pointed out that only the titles of the Research Programs were used (i.e.,
that the ranking was accomplished without access to a descriptive definition
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of each Research Program). In that Program descriptions are frequently
revised or new ones added and in that over half of \the attendees were
substitutes, it is likely that some were unsure of {Program content.

In summary, the Committee attendees apparently Sccepted the idea of a more

formal procedure; however, they would have preferred to have been more
involved in its development or at least to have known about it in advance of

the meeting. Further, they do not want their recommendations to be based so
heavily on arithmetice.

Membership and Meeting Schedule

In general the attendees were satisfied with the make-up of the Committee
and the number of members. One problem is that the persons who are members
are extremely busy people; many times, and often at the last minute, they must
send a substitute who has not had time to become familiar with the issues. It
was felt that having the Deputy Director of Civil Works as the Chairman was
good since that provides the Committee with a link to the Chief’s office.

Also having members from the Offices of Policy and Programs is good because
they are more impartial to R&D than the technical divisions. One attendee
philosophized on the question of membership by saying that the proper
membership depends on what Civil Works wants the Committee to do. None of the
attendees advocated increasing the Committee. Since most of the attendees
interviewed had substituted for Committee members at the 1980 meetings, their
comments on the currently circulating issue of adding the Director of WRSC as
a member cannot be taken as the opinion of the members. However, the
attendees were not in favor of this idea, they felt that that would dilute the
Committee and that it would be unfair to add one laboratory proponent without
adding all. One attendee stated that he felt the Committee was too large a
group for éfficient discussion, but that since all the Civil Works proponents
should be and are represented, that the group could not be decreased. He
suggested instead that perhaps the Committee should meet more often.

Few of the attendees originated the idea that Committee should have more
meetings; however, when they were specifically asked, all thought that that
would be an improvement. More meetings would give the Committee more
visibility, give it a greater sense of impact on the system, and help restore
its eroded responsibilities. There were a few suggestions as to meeting
timing. First, that the Program Reviews be held earlier to allow more time
for Committee preparation (apparently the Committee cannot meet on the budget
year program any later than it does). Second, that a meeting designed and
timed to provide a better interface with the Research Needs System would be
advantageous; this meeting might be best timed to occur before the Office of
Policy begins processing the field needs. Third, that the Committee should
meet when the OMB passbacks are received, and at that meeting should use OMB
guidance to develop recommendations to be sent to RDO.
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APPENDIX E

SUMMARY OF R&D WITHIN OTHER AGENCIES

U.S. Fish and Wildlife Service
Office of Water Resources Technology
Tennessee Valley Authority

Military Programs Directorate
Water and Power Resources Service
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Interviews were conducted with representatives from several
agencies with water resource missions in order to learn how these
agencies identified and selected R&D projects. It was felt that learning
how others have addressed the problems of R&D selection would yield
valuable insights which might be able to be applied to the Corps.

Agencies approhched were TVA, WPRS, the Fish and Wildlife Service,
the Office of Water Resources Technology (OWRT), and the Military
Programs Division of the Corps. The representatives from TVA indicated
that the Authority does not have an R&D process, so no interview was
conducted with TVA. Interviews with the other agency representatives

are contained in this appendix.

E2



l-, \-l - - -

- s e

1
i

N
"
. |~

Yy e e .

Meeting with Mr. Duncan McDonald .
R&D Coordination Office

Wildlife Research Program

Fish & Wildlife Service - Oct 1980

GENERAL INFORMATION

The Fish & Wildlife Service (FWS) has several major Divisions which
run independent R&D operations. The description of the R&D project
selection process below applies to the Wildlife Research Program of
FWS.

R&D Selection Process

Major actors in the R&D selection process includes FWS area offices;
regional offices; labs; the Research Coordination Office; program devel-
opment staff; and program managers. As with the Corps of Engineers'
process, the fundamental mechanism for structuring is need. These
research needs can be generated by field elements, by labs, or by
program managers.

FIELD GENERATED NEEDS

Labs generate the bulk of potential R&D needs. Lab-generated needs are
submitted to the Research Coordination Office (RCO). The RCO

exercises a review and evaluation function similar to that played by
area and regional offices described above. The RCO submits those needs
that it feels are important to the Program Development Office. The RCO
is not limited to submitting five needs as are regional offices.

CONTINUQUS TRACKING SYSTEM

An important feature of the FWS needs identification process is that

"full accounting of all needs surfaced is maintained. Area offices

must provide feedback to individuals submitting needs to keep them abreast
of the status of the need. Regional offices must "close the loop" and
explain to individuals why a particular need was not submitted to the
Washington level.

PROGRAM DEVELOPMENT OFFICE

Lab-generated and field generated needs which have passed screening

reach the Program Development Office (PDO). Here staff evaluates

the needs in terms of relationship to National needs and agency goals and
objectives. The evaluation criteria are implicit in an FWS program
management plan continuing agency goals and objectives which is prepared
on a five-year basis. Using these general evaluation criteria, the needs
are ranked in importance and sent back to the RDC. The RDC distributes
the needs among labs on the basis of which labs are most suited to

to address the particular needs. At this time, all labs must contact

the initiation of the need. This step insures that there is additional
clarification about what is at issue. The FWS respondent indicated that
some problems are solved at this step without initiating an R&D project
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because labs were able to solve the problem, or were aware of existing
or on—-going R&D which met the needs.

Labs then submit work plans for all issues that need R&D back to the
RCO. Work plans contain funding needs. The ROC then incorporates those
needs which have received highest priority from PDO into the Fiscal

Year budget. About 20 percent of the R&D budget is earmarked for

such new starts. Remaining needs which cannot be funded will

have a schedule for being phased into active R&D. The ROC then submits
the recommended R&D budget and phasing plan to PDO for approval.

LONG RANGE PLANNING

The five-year management document that is used to evaluate the signif-
icance of needs provides some long-range or strategic focus to the

R&D selection process. In addition to this document, the RDC prepares

a document entitled "Budget Issues" which highlight emergent issues

and problems. This document is circulated to the field for its review
and input and then submitted to the PDO. This document thus also serves
to alert program managers about issues that may be important in the

near future.

CONCLUSIONS

Perhaps the most noteworthy aspeect of the FWS R&D process is the
care that is taken to insure that each need generated is accounted
for. R&D managers feel this care communicates their belief that

the field's needs should be listened to. The FWS respondent felt
that by providing feedback the R&D system encouraged individuals to
generate R&D needs. In addition to the responsive feedback, the

R&D selection process seems to have a solid link to long-range and
strategic planning. This link helps provide a coherent focus to the
character of R&D being undertaken.
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Meeting with Mr. Frank Carlson
Office of Water Resources Technology - Oct 1980

GENERAL INFORMATION :

The Office of Water Resources Technology (OWRT) manages several R&D
programs. Two R&D programs which were the topic of the interview
were the allotment program and the matching grant program. '

Most of the R&D effort takes place within or is associated with one
of the 57 water resources institutes which are funded through
OWRT. These institutes are part of land grant colleges.

ALLOTMENT PROGRAM

Each year OWRT provides $110,000 to each water resource institute.

Funds are for administrative exepnses and provide for small research
projects. Each institute has an advisory group which helps set R&D
priorities for these funds. Membership of these advisory groups typically
consist of representatives of Federal agencies, river basin commissions,
and local interests. The allotment program is primarily a grant program
and control over allocation of funds rests at the individual institute
level.

MATCHING GRANT PROGRAM

This program is a national competition for research funds. OWRT matches
funds provided by States or other agencies. Proposals outlining research
objectives and procedures are sent to OWRT by individual investigators

or through water resource isntitutes. At OWRT, proposals are screened
for technical competency and general soundness of research design.
Proposals are also evaluated against several criteria to judge the signif-
icance of the research. Criteria include National Academy of Sciences
water resource priorities contained in the recent National Academy report
Water Resources Research Priorities for the FY 82 Budget. In addition
some concern is given to the regional distribution of matching grant
funds to ensure that all research grants are not going to to one part of
the country.
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Phone call to TVA 23 September 1980.

Mr. Dick Connelly and Mr. Ralph Brooks R&D Administration

The Tennessee Valley Authority (TVA) research people (Dick Connelly & Ralph
Brooks) were contacted by phone in Knoxville Tenn. and were asked about their

research and if they have a system to determine priorities for that research.

Our conversation revealed that TVA does not have a system for developing their
research needs nor a way of setting priorities for their research. They
perform research as the need arises for their projects and as funds are
available Fhru the Zero Base Budget process. They had knowledge of the Civil
Works Reééhrch teeds System and commented that thgy were not as "regimented"

as the Corps. They discouraged us from visiting their office.
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MEETING WITH MR. JIM STILLMAN
R&D COORDINATOR FOR CORPS MILITARY
PROGRAMS DIRECTORATE, 3 OCT 1980

The Military R&D program is responsive to needs of the Facility Engineers of

the Major Army Commands and the Corps Military Programs Directorate. The

Military Programs (MP) Directorate is the central point of contact for the

other major commands.

There are ten major project technical areas which are considered each fiscal
year by the Directorate for placement in a priority order. The ten technical
areas are:
- inergy
- Environmental Quality
= Automative Planning Design and Construction
= Military Construction Management

= Facilities Operation and Maintenance

- Military Construction Technology

- Architectural Habitability

Military Pavements

{
'

- Permanent Hardened Facilities

- Military Constructive and Maintenance/Operations in Cold Regions

IThe technical areas are prioritized through a process called OCR (Qualitative
Construction Requirements). In order to reach the OCR priorities, con-

struction problem statements developed by OCE staff or field offices are reviewed
by all potential users (MACOM's-Div-Dist) who rate them in importance on a

scale of 1 to 5 within those technical areas.
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Based upon the collective response, the Military Programs Director establishes
the priorities of individual requirements within the technical areas. Also
based upon the user responses, research work effo;ts are estimated in dollars
for budget purposes. The listing of requirements, by priority within. the
technical areas and the appfopriate technical area priority are then furnished
to the Research and Development Office (RDO). The RDO sends the information
to the Corps labs who prepare research work statements with funding require-

ments and return the information, The RDO selects the appropriate lab to do

the research for each work effort or technical area.

The above information was gained from discussion with Mr. Stillman,
ER 70-3-?.(1971) provides further details. Mr. Stillman is in the process of

revising the ER.,
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Meeting with Mr. B. J. Brink -
R&D Coordinator, Water & Power Resources Service
29 September 1980

General Information

Mr. Brink’s office is responsible for developing WPRSA’s research program.
The office is located in the Engineering & Research Center of WPRSA. The E&R
Center coordinates and performs most of WPRSA’s R&D. Mr. Brink indicated
that WPRSA has a relatively small R&D program (for FY 81 it is $4.6 million),
and that since it has been small and field problem oriented the agency has
not had until 1980 any explicit system for allocating research funds. Since
the reorganization of the agency, however, WPRSA appears to be moving in the
direction of instituting a more formal system for its R&D program. This new,
more formalized, system is similar in some respects to the Corps’ R&D
procedures.

Selection Process

WPRSA 1is organized into seven regional centers in the 17 westerﬁ states.
These field elements often generate research needs. Unlike the Corps, there
is no formal mission problem process. Instead, the field notifies the"
Engineering & Research Center that it needs research done. This can be done’
informally or formally. Informally the field contacts researchers in the E&R
Center and asks them to promote a specific research topic area. In this
case, researchers would prepare research proposals addressing these needs and
send them to the R&D office. Formally, the field sends a letter to Brink’s
office at the E&R Center requesting research. Upon receipt of such a
request, the R&D office sends the request to the appropriate part of the E&R
Center where staff evaluates the significance of the problem. Should the
request pass evaluation, a research proposal is prepared. Besides field-
generated needs, research topics are frequently suggested by individual
researchers working within the E&R Center. All research proposals have an
optimum funding estimate attached with them. Brink’s office is responsible
for collecting all R&D suggestions.

Since, as Brink indicated, the process for selecting R&D projects is in flux,
both the new and old selection processes will be described.

Former Selection Process

Under the former evaluation process, a briefing describing all potential:
projects was presented to the Research Review Committee. The Research Review
Committee (RRC) 1is chaired by the Assistanct Commissioner for Engineering and
research of WPRSA; members include chiefs of major Divisions within the E&R
Center and several individuals from Washington who have responsibility for
R&. In the former evaluation process, each potential project was described
to the committee by the Research Manager under whose control the research
would be performed. Regional staff could attend the meeting and comment to
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the committee. After hearing committee comments in the briefing, Brink and
his Division Chief would meet apart from the committee and choose high
priority R&D projects. The choice represented their own experience, input
from Research Managers and comments from the RRC.

In the past the RRC’s role has been advisory. Since the reorganization of
the Bureau of Reclamation into WPRSA, the RRC has been given control over the
choice or selelction of R&D projects. Brink indicated that there has been a
demand by the RRC for a more explicit and accountable decision-making
process. The process described below reflects this new demand.

New Evaluation Process

Under the new system, Brink’s office collects research proposals as before.
Now, however, these proposals are sent to regional offices and branch
Research Managers at the E&R Center. In regional offices a regional reseach
coordinator is responsible for staffing proposals to proper elements for
review. Regional office and Research Managers are expected to give each
project a ranking on a scale of "1 to 10" which reflects regional or research
department priority. Brink averages the rankings. Those projects which have
an average significance of "6" or greater are recommended by Brink to the
RRC. The number "6" appears to have been chosen because the cost of those
projects at or above "6" was within the overall R&D funding constraints.

Brink reported that in 1980, the first year of the new evaluation process,
the RRC made no changes in the set of projects recommended via the ranking
process. In 1980, proposed R&D projects were sent out for ranking in
categories which related to general R&D areas. Brink’s office has performed
this categorization. There was some dissatisfaction with the pre-
categorization of R&D projects, however, and in 1981 proposed projects will
be sent out for ranking uncategorized.

Advisory Group

The RRC has an advisory group composed of the regional research coordinators.
This group has no formal structure (no chairman, etc.). It attends the
meeting where the proposals are presented and can make recommendations about
the projects under review. This group must leave before the RRC makes its
final selection of research projects.

Long Range Planning

WPRSA has no department charged with long-range planning. It does, however,
have a Permanent Management Committee which is responsible for forming policy
on emerging issues. This committee consists of the commissioner and all
assistant commissioners of WPRSA and all chief of regional offices. Brink
felt that this committee could and did orient some of WPRSA’s R&D based on
its perceptions of the long range needs of WPRSA. Brink stressed that most
of WPRSA’s R&D is mission-oriented and applied work closely linked to field
problems and needs.
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Overall R&D Budgeting

Determining the size of the R&D budget is a negotiated process involving
Brink’s office, OMB and Congressional delegations as well as the research
evaluation system already described above. The initial budget estimates are
based on previous-year figures with inflation factors added. OMB can then
trim some funds or demand that a certain portion be spent on a certain

area. Congressional delegations infrequently add money for special

projects. Out of this process an R&D Budget emerges. Brink noted that in
1980 the R&D budget was $2.6 million, largely because of the acquisition of a
dam safety research program.

Conclusions

WPRSA appears to be moving from an R&D selection process which emphasized
informal negotiation to a more structured ranking process. This ranking
process is similar to the Corps’ process both in character and in the
relative lack of control over field rankings. One component of the R&D
selection process which appears useful is the field advisory Group. This .
group has a chance to lobby for or against research proposals before the RDC
makes its final determination.
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APPENDIX F

SUMMARY OF LITERATURE REVIEWED
REGARDING R&D PRIORITIZATION PROCESS
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Introduction

i

In conjunction with the critique of the current R&D Prioritization Process
in the Civil Works Directorate of OCE, a review of research literature
pertinent to this topic waé conducted. The purpose of this appendix is to
summarize the literature reviewed and to provide a bibliography for further
study (i1f need be). This summary was used as background information for the
discussion of findings, and recommendations by IWR staff members. The
literature was summarized under the following headings:

Trends in science, technology and their management.
Problems and issues of R&D management.

Quantitative techniques for prioritization of research projects.
The evaluation of existing research programs.

0o 000

Trends in Science and Technology
and their Management

For 25 years from the Marshall Plan to the mid-70’s, the U.S. and the
world experienced and unprecedented period of economic growth. It was a
period of rapid growth and change -- predictable change with technical
continuity. However, today the U.S. appears to be in the throws of a
fundamental shift 1n.the foundations of productivity. A new resource scarcity
has occurred as a result of the overproduction of existing technologies, which
may signal a new wave of technological innovations. It is quite possible that
these new technologies may drastically alter the structure of society in the
next 20 years as growth shifts to new foundations. As times become more

economically trubulent, organizations will be forces to pay more attention to

agenda setting.
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-~ What is the organization? What is its role, function, and goals?

-- What are the external environmental conditions involving major
long-term trends or discontinuities that may threaten the survival
of the organization or provide new opportunities for growth?

~= Where does the organization want to go and how can it geﬁ there?

Research and development expenditure has proven to be directly related the
the productivity of an industry. So as society seeks to revitalize (increase
productivity), their industries, more not less attention wili be placed on

R&D.

In the past 15 - 20 years, U.S. technological lead has been reduced.

-~ Labor productivity has increased more slowly in the U.S. than in
Western Europe and Japane.

-—- U.S. Orignated about 80 percent of the major innovations during
1953 - 1958. This percentage has diminished to 57 percent of major
innovations from 1965 - 1973.

The percent of GNP, devoted to R&D has declined in the U.S. during ‘the

last 15 years, whereas the USSR, West Germany and Japan, have increased their

percent GNP devoted to R&D (U.S. House of Representatives, 1980).

It has become quite apparent that the U.S. has been resting on the laurals
of past innovation and has been content to reap the benefits of past
discoveries and innovations without adequate reinvestment. Some analyst
contend that tﬂe 7.S. is experiencing a failure of management. Management of
our public and private bureacracies have been dominated by lawyers and
accountants, whose approaches to management have fostered profit taking and

risk aversion. R&D is risky. It requires capital investment and the
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acceptance of a "batting average" well below 1000. But such investment is
necessary to capture the long-term benefits of increased productivity, lower

inflation and lower unemployment.

Our society is growing more complex and interrelated. The growth in scale
of human enterprize is outstripping the capacity of our human organizations to
understand, manage and control such activitity. The process of social
learning is made nore difficult. In the past, science has sp;cialized in
developing techniques adept at analyzing things in a reductionist mode. But
due to the increasing complexity of life, science and our scientific
endeavours to meet national needs will be called upon to develop ways of
analyzing and understanding the whole, the collectively, the system. (Coates

and Hitchcock; 1980.)

The trend toward the politicization of all aspects of research, from its
location and level of funding down, is inevitable as a dominant theme —- the
centrality of science and technology -- and increasingly becomes a matter of
broad consciousness as the site of the R&D pot increases and as the numbef of
problems to which science is seen as applicable grows. The trends with regard
to politicization fall into three categories:

—- Declining, autonomy of science.
~—~ Rising public and policy expections from science.

~— Growing concern for the health of science. (Coates and Hitchcock,
1980.)
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Problems and Issues of
Research Management*-

The Civil Works side of the Office of the Chief of Engineers, administ;rs
a $35 million research and development program each year. The problems and
issues encountered during the management of the research programs are much the
same as other organizations, public or private, involved in the business of

science and technology.

All organizations must ask the question of how best to allocate their
resources. How should funding levels be decided? Which research areas should
be stressed? And how much better will the organization’s operations be
(potentially at least) with results of the research? How well will the
organization be able to understand and utilized the techniques or results that

will be developed from this research?

Many of these questions are universal to the field of research and
development. But knowing the right questions does not a management system
make. The organization must be willing to commit the resources necessary to
effectively manage and resolve the fundamental issues inherent in any R&D
effort. The following are just some of the issues that the Civil Works

Research and Development program must attempt to resolve:

* Summary represents an embellishment of article by Gladwell, 1976.
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1.

2.

Basic vs Applied Research

How much of an organization’s resources éﬁould be devoted to basic or
applied research? Sometimes its extremely difficult to determine.
The amount of basic research may depend on the relative scientific
fertility of the field, or the likelihood that useful technology might

come from the research.

The amount of applied research must also be evaluated by adequate
criteria. What is the investment to payoff ratio likely to be for a
given project? How close is the state-of-the—art to the theoretical
limits of subject matter. Will this study be a major catalyst to

create new insights and areas of investigation?

Priorities

Prioritization process requires the interaction of four vital groups:
those that experience and live with the problem; those that can
articulate the need and sharpen the understanding of the problem;
those who can go about solving it; and those that can utilize the
output. The problem is that each one of these groups represent
different sets of objectives. Managers must learn how to successfully
cope with th}s multiplicity of objectives in their prioritization

process.
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3.

The future of research and development is fought with uncertainty. It
is difficult to determine which research endeavors will be most
beneficial during the prioritization process. Surely if research
programs venture into the unknown we cannot expect the same £ype of'
performance requifed from more programmed, routine operational

activities.

Lastly, there is a tendency to ascribe total "objecti?ity" to the
priorization process. But to demand such objectivity is to ignore the
fact that proponents of a given field quite often and quite naturally
tend to be advocates. Therefore, the prioritization problem is

fundamentally a political question within an organization which should

be negotiated and bargained.

Duplication

Duplication of research is a problem that can occur within an
organization, among competing labs, or between one organizations ;nd
other peer organizations, or it may occur among organizatioms at
different levels (federal vs. state). As our organizations and
society become more complex and sophisticated, it may be harder to
keep track of all the advances in the field. This problem requires
that great aétention be given to the coordination of efforts and
cooperation of labs in the research community. That is not to say
that all duplication of research should be avoided. It should simply

be purposive.
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4., Technology Transfer

All too frequently, research seems to be done for research’s sake.

The time is not taken to follow through with the results of a research
activity to show how the new knowledge may be effectively p;t to

use. The researcﬁer must be keenly aware of his/her audience, their

needs, and the effect of the research on their work.

Statistical Methods of R&D
Project Evaluation¥*

Much research has been conducted by the management scientists to model the
decisions regarding project selection. Unfortunately, the real world
complexities of multiple objectives and constraints do not conform to the

assumptions built into the decison models.

Many of the models assume one decision-maker who has complete knowledge of
all alternaéives and the benefits, risks, and opportunity costs, as well as
the organizational goals. The realities are that there are many decision-
makers in an organization. The goa1; of the organization are constantly
changing. Information is imperfect, scattered, and absent in many

instances. Optimal solutions do not exist but must be created through

negotiation and bargaining.

Most models for decision fail to address the following organizational

behavior needs:

* Summary of article by Sojder, 1978
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—— Organizational goals and constraints at all levels of the
orgainzation must be clearly defined and agreed upon. They are the
ultimate standards for killing some projects and accepting others.

—-= Most project evaluation data are necessarily subjective in
nature. Unless a spirit of trust and openess is felt by the
parties, it is not likely that such data will be fully and openly
exchanged,

== For successful project evaluation, a minimum level of personal
awvareness 1s needed. Involved parties must know and truly
comprehend the nature of the projects they are proposing or
deliberating. This means two things:

(1) They must have a depth of factural knowledge; and, "
(2) The parties involved must have complete awareness of their own

feelings vis a vis others since much of the decision data are
highly personal. (Somder, 1978.)

The Evaluation of Existing
Research Programs

Research programs once authorized and funded, tend to take on their own
life and per petuate themselves. Not only must managers have a means to
evaluate new initiatives, they must have a means for evaluating continuing

programs and candidates for retirement as well. But evaluation is not easy.

One of the major problems of evalution is that there is no straightforward
definition of success. No all new knowledge or achievements contribute
directly to and agency’s mission. In addition, there may be probléms in

identifying and valuing outcomes.

* Summary of report by Salasin, et.al, 1980.
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Research endeavors may serve many purposes and groups. Each group has
their own agenda which must be respected. So to evaluate research programs on

just one dimension may provide a very stilted view of research performance.

Evaluation methods must be able to cope with a multiplicity of objectives and

constraints.

The development of a composite evaluation of research programs requires
the combination of quantitative and qualitative factors. The qugstion is how
are these values expressed and integrated into the process of evéluation. It
is now becoming apparent that qualitative values are becoming reéognized as

legitimate and as worthy of consideration as more quantifiable vélues.
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