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I
PREFACE

This Workini Note describes the alternatives open tothe plenners
of a federal R&D agency in specifying its organization and management

processes. The alternatives were deriled from. the practices of
existing federlfit&D agencies -- National. Institutes of Health,

National.'Science Foundation; ()Mice 'of Naval Research Office of
Ecbnomic Opliortnnity, Department of Agricillture, National Institute .

of 'Rental Health, U.S.. Air Fnrce, National
Administration, National Cancer Institute
to us in inteprieWs, and official documents.

Aeronautics and Space
as they were deserihed
Howiver. not all of these

descriptions have been checked by the agencies. This.will be dune

'in the near future. °

, This- work was none as part of the effo
IInstitute of Education (NU). If,au;hatiz

'

t to plan the National
d by. the Congress/the

'would conduct research and developmen in the field 'offeducation.
. .4

This report is one of a series on the °Ina Itute. The others are:

.Nationa1 Institute,of Educatio : Preliminary)Flan
,

for the Proposed Institute (R- 57-HEW);*
National Institute of Educati Methp,de` for

Managing Fundamental Research (WN-7676741EW);

o NatiOn4-iiistitute:of EducatiOri: Methods for

Managirig Prictice-oriented Repeaceh and Develop7-
. kmeet 0/N-7677-HEW),

o \ National-Institute of Education: y liethiads;

Managing Programmatic Research, and Development

(WN-7678-HEW); and

National...institute of Education: Evaluation of :

Methblds for Managing Research and Development

(.WN-7680-HEW).

ilan of the R&D managers interviewed during this study expresse
the need for additieriat Study of the methoda used 'managing, pOn-

'military R&D'in the fedefaX:-gaveihment. literat)ite
.



subject is,- slight'jz comparison with the-literature concerning the

management of industrial and military. R&D. This series of reports

seeks to provide a basis for reseatch into improved-management

practices for nonmilitally fe&tral R&D.. The principal purpose of

these reports, however, Is to enable the:.planners of the National

Institute of Education to benefit' from the experience of other federal;

R&D agencies in 'developing the NIE's R&D management.procedures.



ACKTOWLE.AGEMENTS
's

This Working Note hasAbenefitted enormously from the thorlugh

and thoughtful research assistance of Victoria Shoufani, Wifo collected

scattved statements lad evidence from' numerous sources and put thep

in a form that made subsequent analysis dire": and convenient: ,We

are also greatly imdebted to the many individuals in the agericies

.we visited who were unfailingly generous with theirtime and open.

and frank in their discussions with' us.
,

r
-

5

1

J.`



PREFACE

- CONTENTS
. .

ACKNOWLEDGEMENTS

Section i I sI. INTRODUCTION .,*- a iii ,
4 4 3. .. .

Organiiational Decisions , 2`
Managerial Decisions :y 3
Characteristics of Research and J,evelopment 4!Purpose. , 4 .

Phase i
.. 000000

oe

' 3
6,

_ 1Scope

Limitations of This RePort t .. 6
.

II; ORGANIZATION.DECISIONS
.. . ' 8

What Should. Be the Major 3Features of 'the
Organizati&al Form?. - , ; 8 :

Lines of Authority .... 8
Scopes of Interest .13
Distribtition.of Effort .,..'...-..: . . 17 .

Location of Intrarmaal Research ........:: 19
:.,---

BoW Should Support of It&D Be Organized? * 23
Taxonomy .,. . . 23
Roles and Functions 4 . . ... ..... ..... a'....,,, 28

How Should Conduct .of R&D Be Organized? .... . . ....- 31
Advantages and Disadvantages of Intramural Research ." 31
Organization of Ifitramiral Research ', )- 34
Relationship ,of Intramural and Extrainural Research 34

Row Shotild Administrative Services Be Organized? .... ... : 37
Centralization 'Versus Decentralization . '34

What Personnel Authorities ,are Desirable? 39".
What Personnel Qualitiea/ ars Desirable? ......:.r 42

Extramural Managers h

100 . -0-.: #00 . ! .. .. tt0001.4.0 ... e . 1.610 42 .

intramural Researche s. 44
1Adialnistrative Staff iez...., 45.,

How Can:Advisory. Coun its Be Administered Effectively? _. 45.,Purpose ,.. .... otp***0410.0N t , 45.
Membership fl . ,.- 48
Operation ., :40 50

/
.- 52III..' MANAGEMENT DECISIONS ..... ..............t.... 0000000000000 5z

'' ..What Should Be the.Major Feaiures-.--of the
Managerial S,tyle? ,...,.., -.1. ..... 4 N, 52

Allocation of Managerial -Effort ,.., . 52',
Degree of Control ,, tro6 e6 57
Degree of External Participatiod '57
Variety of Management Styles';. 59

.

ti



-

0

4.

.

-How Should BudgetAllocstions Bi-Made? 4.......' ** t 000 o'

Process .% ..4....:;

,SErUCtUre $ t ...
Flexibility

.,

.

How ShOuld ptogrkm Planning Be Ccmidutted? ...V.410414 OOOOOO 0 O .

,,- NewProgrAm Ideas ,
.

N
Definition of Progtam ObjectIve4/7and:TaskS ... ..,,

. How Should Program Developmentle'Conducted?
Project Selection ..p.'

. Project Monitiming'
General Questions ..

HOw.Can Program Evaluation, Be Coaddcted?
---- Basic go . ,

Pxactica1AU
.

Progratie R&D. 1 coml.'.

How Can Institutional Development Be Managed?
Organization I. .. .

Purposes, ,

.

-SuccesS Factors.

Progress.Monitoring st is;.

'6O

60

03,

''64

60

:66

73

78
78
92
95
98

'99
101

i

103
03
104,

.104 '

105
105

:4

11.



.0

.FIGURES

1. Linear Lines of .Authority ....
%. ,,

. 8

2. Matrix Ll.nes of Anthoiity
.0. , . 2

.. I 10/ '

,

3., Horizontal and,Verti61 Scopes of-Intorest . f. H 4 13
. , 1

15

20

4. National Institute of Omits' Health

54 Location-of Intramural Researel

TABLE

,Orkanization of intramural. Reseirch in,Sellera1
Weral Agencies

O



I. INTRODUCTION

.;There are two principal categories -of 'decision that must be
.made in designing a new inatitution.. The first_categOry of decision'
concerns the institution's static forii--'the distribution of responsi-...
biliti and anihority'among its suborganizations and staff. These

.
decision define the institution's organization. The second category
of decisiOn concerns the institution's dynamic behavior -7. the

. operations and processes -through which it executes its responsibilities.
0

and exercises its authorities.. These decisions determine. the itietitu-
tion'.s management. In this report we describe the alternatives that

'must bef-considered in deciding dpon the organization and. management
of a new federal agency- to conduct and support' research and devetop-

.

ment. v.

Our. specific concern is with' the proposed National Institute of
Education (NIE) but the alternatives we examine ,would bi:germane
to the design, or Tedeeign, of an R&D agency anyWhere in de .govern
ment. Indeed, we have drawn upo'n the experience,of a wide range
Such agencies, already in existence, to define the spectrum.of
possible choices. The organizational sand managerial alternative's
adopted by the National Science. Foundation (NSF), National Institutes'
of Health (NIH), Office of Naval .itesearch (ONR), Department of Agri-'
culture .(USDA), National Institute of Mental Health (NIMH), Office of
,Economic Opportunity (OF.0)', ,National Aeronautics' and Space Administrt-
tion (NASA), U.S. Air Foice (UtAt),.and' industry have been desclibed
and evaluated In the four other. reports* in this. series. This report

J. Wirt, A. Iiieberman, arid R. Levien, National Institute of
Education: , Methods for Managing Fundamental Research, The Rand
CO rpo4tiort, WN/7676:-HEW, November 1%71. J. Wirt A..Lieberman,
and tevien, National _Institute orEduccition: Methods for Managimg
Practice-Oriente,d,Research and Development, The Rand Corponation,
WN- 7677 -HEV, November 19 71. J. Wirt, A. Lieberman, and R. Levien,
National Institute of Education: bietTwdi3 for Managing Progrannatic
RAvearch and Development, The Rand, Corporation, 'WN-7678-HEW, November.-
1971. J. Wirt, A. Lieberman, and R. Levi.en, National -Insti,tute of
Education: EvaZz.fation of Methods for Managing Research and Develop-
ment, The Rand'Corporation., 0-7680-HEW, November 1971.
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takes the first step4n translating that experience for use by the

National InstitUte of Education; it collects andcompares the different

, alternatives
C
these several institutions have selected in making each

of the critics organizational and managerial decisions.
a

ORGANIZATIONAL DECISIONS

x. 'Seven critical.decisions must4-madein defining the organiza-

tion of a federal R&D institution. .They are:

1: What 'should be- the major features of-the organizatiOnal form?
-

The major features include linear or matrix lineeotauthorit,y,

,
horizontal or vertical scopes of interest, and ientr4ized

or decentralized 'distribution' pf effort.
2. Hotj should .skpport of 'RAD be organized?

One major function of federal R&D agencies is the7support

of R&D to be coricluctedexirconaPally by nonprofitjustitw-

tions, universities, or'industry. This decision concerns the''

suborganization bf the agenCy that prao1des such support.

3: Flow Aould cannot of RAD be, organised? .

Some,,,bnt not federal R&W agencies also magi in a

second major function .*-,the conduct of R&D iOrasturaily
.

by federal personnel located ',the agency. Thiadecision

concerns the soborganization of the agendy that ,conducta

4. HOW should adiliinistrative services be Organised?

All 'federal Agencies-must arrange for the basic fiscal,.

personnel, information, and bUdgeting functions; federal

R&D agencies must also arrange for R&D grants and contracts

manageMent. 'These decisiOns concern the org anization of

such services'.

5. What personnel authoriiiee are desirable? .

The 4111 Seivicepersonnel system was des ed .t6 meet the

needs of:the:'conventionil.governmient.Oministrative Agency.

Many goverhtent R&D . gencies have found that its provIsions:

"limit theirability to hire and effectively utilize scientific

-t



73-

personnel. Many agencies have beetreanted exemptions or

modificacipxof the Civil Service proceduies.' This decision'

concerns the kinds of changsAs, in the personnel' auth?rity

that trigh'be'desirakile for a new R4D /meaty.

6.: What persbnneV qual4ties are desirable?
This decision concerns the ;kinds of "shills to be 54ugh,t

for each of the principal operational' roiee in a federal

ofkicer, intramural researcher,

organised?
of organization of the(

-
R&D agency: extramural program

administrative officer.

;, 7. How shpUld advisory cotomils be

This, decision concerns the mode
f.

1
adVisog councils,"cOmPosed of nongovernment scientists

and.laymen, that ,most federal' R&D. (tgenciee employ for -
.

guidansce and communication.

`Each of these decisions is dismissed in Chapter II of this report.

MANAGERIAL DECISIONS

Six critical decisionifmust ,be mad.% in defining the management

"style" of'.a federal ii&D tastitution. They are:

.. What. should be the major feaburde of the managerial .style?
This decision concerns the choice of the allacation of
effort among planning, managing,, and:evaluatilig R&D programs;

the degree%of cotitzto exercised over extramural activities;
the annunt of constituency porticipation,in deciaionmaking;

and the variety of management styles employed. '

'low, should budget allocations be Ala*?
The central management decision is the allocation ok the' -1

institution's budget azapng its various activities. This .16

decisiog concerns the way ,that allocation will be determined.

Now should ?)revari.planning. be ponducied?-
. .

, The .activities of an R&D institution ere ordinarily grouped

into programs. This deciali6 Concerns themethods by which:
r

new programs be.planned.
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. .

How shokad pro vain developrhat be cvne*te ? 1-

Once a programis planned., the ptojectp..to7implenont it must'.

be selected and monitored. This d on concerns the
. .

',methods for such ,selection. -and monito
... 5. liowithoufd.pziogrom evaluation be oil 04, ; ..

Upon completion. of2n program, its -re is should lc evaluated.
This decision concerns the methods fof each eValuattbil::. :. ,. ...,... ..

. litrit)-cart inatitylional development be krcinag. ed? s

. ..: .
, In 'addition to diredt. management of their ownh,programs,

i --
many ,federal" R&D agencies have.%found At desirablo- to

...
re ,,..

decentralize program management to nOngovernmental R&D
S I .,- '' .-. ''; ..1

center's ,*. laboratories," aid: iratitutes ; through the vrovision
of direct- institutipnal auppeEt This decision copc4rna
the. management of such,Ssupport.7 '.. ,-

. . ..,..

Each Of, these decilions is discuised ,in -Chapter III of this rePort.-.

74
1

CHARACTERISTICS`GY RESEARCH AND DEVELOPMENT

Three- Major characteriatics of an R&D activity need t
. .

disting uished during tlie-examination of E&Dorganizati
4meat alternatives.;

.o Putiipee:- is' the R6D:activity basic' praCtical,
prograannAtic? '

and manage-'

o SOope,.1...--is ;the. R&D activity a single project or the
Conjunction of projects into a pr ram?

Phase: is the R&Itactivity in the planning, ,

developmental, ar evaluation phase' of operation?

111.apelm
, .

Mary different categorikitions of MD activity 'according. to- ,

purpose tiaVe been proposed. In this,discuSsion.of alternative
managerial styles, we shall use the categaries of basic, piaitical,,

,

aril . programmatic. R&D.

. 9



The central purpose PI basic research' (6r flotdamental reeearch)

is the:Increase of disciplined knowledge concerning the

.phenomena and processes Of'fhe natural and man-bade world: The choice

of-question to be studied and method of study is primarily determined .

by the current state of knowledge, the scientises'perceptiod of,

important gaps in understanding, and by the ava4lible research tools.-

Consequently, the best qualified judges of basic research ,activities

are ordinarily considered to be the scientists 'trtici:are Oorking-.close

to and, ate familiarwith the frontier ofknowledie.

The central purpose of practical' R&D f0 hove in the

perfermance, of sometpradtical activity, organization, or object..

Practical R66 differs from tiaskc R&D not so much in suhliiance, as-in

motivation. The choice of question to .be studied 'and method of

study is determined by the current state, of practice;-by-the p5actl-

tioner's and - scientist's perception of problems, needs, and opportun-

and,brthe available scientific knowledge and .tools. :Conte-

quently, practitioners, as well as scientists, Mai'particiOste in

4

judgments and"choices concerning practical R&D activit*es

The central purpote of rfv R &1) is completion of some

specific practical task within .a finite span of time. Programmatic

R&D differs from practical R&D not so much in its'auhstance.ali in

its finite, -time tioriiZon. Practical R&D activities seek cne continuing

improvement of Practice;programmatic R&D activities are designed to

achieve .a definite goal. -Ilie choice of .goal. is ordinarily not a

scientific question, while decisions concerning'its feasibility and

the means by which it shall be sought, are. Consequently, both
.

practitioners and scientists may be involved in mtaking judgments

and choices concerning programmatic R&D activities.

4

While there is no general 'definition of the scope of di R&D

activity, common usage tends to distinguish between R&D projects and

R&D programs.

the stallest unit of R&D activity is usually called a project.

Projects range in-size from the, activities of 5'single investigator



4 ..
(perhps only part-time) to the efforts of tea* comprising a.-

- principal investigator and a staff of perhaps 10' or 20.

AnR&D program is the conjunction of a number.of related projects.
t

The conjunction may be quite close, in that each project depends on

or interacts with every othet project, or 14t mo'he quite loose.

Ordinarily, all they proj,ects Will fall within same scientific
v
research area or be:addressed to the Same pracrl.cal objective.

Phase

;la

. , .
The process of managing and conducting R&D falls. rather naturally

- . ,

,
Into ,three .distinte and -successive.phases: planning," development,

and ev.aluation. , kb management paradigms diffe4 in the, amount and

type of effort they devote-to :Bach of these'phases.'.
4..- 4. .

Duting the 74/oyming,phorse,, the basii oiitlinea of .14...program are
. . ..

defin 4 What are its, objectives? !tow much, should be expended on
.. .; .

i,,t?., at pfajects . should it contain? p.04, shOuld:tbei be related to
.... ,...

each other? ..
...During the development...phase, or ouilines*of t40 ,program are
. i

. filled.in.' The performers'of specific projects` are saleatedifunds
4

to 'Support( projects are disburied; research or diVelopment is

performed; and,perhimance 1.s monitored. -' - ' 0
.. And duilng the esaivati.on phase, the results of progratm activities

are examined to see hoW -well .they 'have, achieiTed he program objectiVes.

41

In cone R&D management pro'ceisese some of theaeactivtties or
.

phases may" tag Nelittigial ,,pr absent entirely (this, eapscialiy.true,

of the planning and evaluation phaseii);-while. in others thOse same

phases may receive: considerable emphasis. For 'example,, post of the

existing paradigmi fOr'the-manalement of basic research deliote very

little, ffort to explicit program.planniagband evaluation, while most
of the paradigms for the:management_ programnatic R&D lay particular

stress on program planning.

LIAITATIONS OF THIS REPORT a -

. . ,
In addressing each =of the. organizational and management decisions

, . 4
considered in this report,, we haVe'confi.ned, our 'diScUssion of

, .
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.,
alternatives almost exclusively to'those that we ideified in our

14i
examination of existing federal M clD agencies. In th,tway, we have

been able to.be explicit about each alternative and o!draw upon the

experience of employing.it in some practical contex po estinate its

advantages and'disadvantages. At the same time, we Jtave been, as a

consequence limited in the range of possibilities we haiie discussed:.

We recognizel.hat'limitatioti as.a deficiency of this report, but

take same solace in 'the observation that :the, eight federal agencies

we have studied employ iksqiirisinkkhitaiak-rangeef structures and

practices., While constrained, the alternatives we describe-stilI

apan a wide range of potential choiC6.

p

.4.



II. ORGANIZATION QECISIONS

/

MEALEDULD BE THE MAJOR FEATURES'OF THE ORGANIZATIONAL FORM?

There are four major choices that must be, made in defining an

R&D agency's orgatizatiOnal form. These are the choices between?.

0 Linear and matrix linr of auillori§f,

Horizontal and .Vertical scopes of 4nterest,-

Centraiied and decentralized dis ribution of effort,

Integrated and separated locati of intramural research.
o

lines of Authorit)r ''

RAD .organizations naThave either linear or matrixlines of.-
.

authority. '.0,

Linear. Most conventional Organizations have linear lines of
....

authority:, Each staff member his oneandontit One inaudiate_tuper7

visor. Each'etuborivniZatiOnwfthin.thiorgailization.has one'and ..

onl ona',ionediatelanperorganization.'BuniiiOn:*ch organization

can heveaeveril.suborganizationi, the'reiultis the conventional
A

.pyiamidal organization chart, Fig. 1:

-Fig. 1 Linear Lines of Authorityt'
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This is the basic ft cture otmost..R&D management agencies in the
/

Federal government, inCluding,NSF, NUR; and most of NIB...

The Ovant40814 linear lines-of anthOrity are; clear: each li

staff Nether knows precisely to whom he reports; responsibilities

may-be cleatly def tea and. assigned. Linear lines of authority

wotk'Well when an .organization's. responsibilities are reasonably-;
,

stable and separable into fairly independentsUbtasks,eadh of which

requires a predictable and reasonably-ConSt tmixtute.Of4kills.
.., _.,

.4 ,...: 0. '

example.
1

For exaMple. at'pport of basic,researth by.NPF ip'44aasonably stable.
..., __k,chaste* (despite rapid change within some fie.!.aageparable into

_
fairly independentsUbtasts ,(support n eacillisciPline).,.each of

whiChrequires a predictable'andj4easo l&-conetant mixture of
.--

. skills (program officers.convereant with' im,t0euent diScip ne). .'

The di idisadvantages of Aneat.linet of anthetity:Are Also ear::

It
, -. ' - .

,., i. ,, .:,

coMmunication' and. coordination ngsepa*e enbOrganitations. .

.-. . . ,. ...

uritadti eh-Organization-often, po e difficulties (eipeciallyUhen they'

tepoit to different superorgadi ations),A3Oberganita4ona[often tend

alto-becomedentified with and: erly:protecti4e of the eite

discipline, subject, or plOble forwhfch'theyhave-,relibtlity.alfn

In our interviews, comments su h as the following.testified to the

existence of these problems: 1

o "When out organizati n has prolents fith one

phase in one divisiop and another p /ape in another

division, we cannot t the coordi aced easily."2.

"Adjacent 'laboratori s don't *now ach other's' needs."

"The training divisi n is only int rested in train-

ing'mgre people; the do not care bow that relates to
. .

the/"needs -of relear

'iThat division is the captive 'of its clientele; it

conrns. itself only ith parochial solutions to the-2

prOblems."

Linear.lines of authority tend to woik less well when an organization's

.IresponsIbilities are chaaging, equire the coordination of a number-of
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different activities, or demand an uncertain and varying mix of skills.

For: example, deVelopment of spacecraft by the NASA-Goddard Spaceflight

Center involves, a sequence of changing tasks (each new class of sPace7-

craft' requires different .te ologies), requiring the coordination .

of a number of different a ivities (ranging from experimental physiics

through7:stKuctural and electronic fabridatiori to launch. operations;

telemetry,. and data reduction), and employing a wide and uncertain

range of 'Skills `(from physics through .various engineering skills to

biologis4eteorOlogy/,'Statistiei, and computer stience), .

Matrix.
*

To overcome some of the eisadvantages. linear-strud.:
2

tures, a numbext,of,industrial R&D briahizatiobs and federal R&D

agencieS have adopted matrix lines of authority: These add a second,

line of authority, usually a flexible'and changing one, that "cuts

across" the first. Thuil, some staff members'will have more than

one immediate supervisor. Each sbborganization, hoWever,

one and:only one immediate supergroup. The result is a matrix'org6-

i,zation chart, rig. 2. MatrixA,.Irganizations, which In practice do not

4/

ammar II

Iltrix:Lines of Opio#gy.
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have quite So regular a structure as suggested by the atiove'diagram,

have been .adopted by NASA - Goddard. Spaceflight Center and by the

National Cancer Institute.

The achianiagee of matrix lines of -authority are the flexibility

that they provide the organization to respond to changing reqUire-.

Denis by establishing new suborganizations Along t he second line of

authority while retaining stable relationships along' the fink line
. .

of authority; and the _enhanced conununication and coordination that they,

inspire by bringing tcgether,under the second, line of authority people
-

who occupy distinct suborgEmizations under the first line.

Matrix organizations have been employed successfully by advanced

technology firms in industry, where one line of authority usually

folloWs disciplinary or techniCal speciality lines (e.g., there may

be struCtures, thermodynamics, 'electronics, and propulsion'depart-

. ments) , whip the second. lint 9f authority follows project lines

(eg., therd may be a orbiting telescope projept, a Mars spacecraft

project, a weather satellite project). Thus; a thermodynamicist

might be a neither of the thermodynamics department and report to

its head aid also a member of the Mars spacecraft. pro\ct and report

to its leader. In the thermodynamics department he would be associated

. primarily with other thermodynamicists, but in the' Mars spacecraft

project he would associate with the mix of specialists. from other

departments needed to carry on the project. And while the department

associations is stable and continuing (like the dieciplines); the

"prOject association is usually transient and finite. Matrix 'Organ-

izsitions are able, therefore, to .respqnd to the "'demands of a c.hangiEllig

environment, while also maintaining a stable basic structure for

staffing .and developing competence.

The dieadvontages .of.matriX lines of authority arise from the'

possible conflicts of authOrity and responsibility between.. the two

dimensions,:, the Possible mismatch in skills reqiiired by the functions

along, the two dimensions', and the tendency for all' organiZation to

revert to a linear line authority. The firsedifficulty takeil

its most poignant :forth for the staff ?amber who .finds his departmental

supervisoy in conflict with his project 'Supervisor concerning the

7-
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quality of hie work, hits3 ,appropriate rewards, or his tenure, but
it7 may also affEect staff isidin!ment, budget Allocation; and project
evaluation decisions. The second difficulty can Incur if the range
of activities profpcts) Aindertaken along the second dimension
fluttuates so broadly that it, imposes widely varying staff; reql/Iire-
milts. on OP units of. the first dimension (e4.., departments)" The/-7

e

third difficulty an occur If, for example, the second dimension
becomes stable, with staff assiitiments and subunits unchanged over
long pe lods. Then, the matrix structure becomes two fixed competing

bureauc cues, one of which will probably prevail.
Undo matrigorganizationalforms require greater skill

from their managers, because the coordinating and balancing of over-
leuthorities and respondibilities must occur continuously.

However; .NiSA's Goddard Spaceflight. Center has developed several
.

"methanisms;tn lllllllllll those difficultiel%, which Make the nmilfige-
Ment prohlems less :severe. For example, at Goddard- a staff member's
adminibtrative and physical locations" change or not depending upon
his role.ina. project. 'Administratively,. he may be either "solid;

Sine" or .Nleit e.teaTlin'to a project. .,:If he is soli&-line, 'then he
is physically and administratively colOcated, with ',tle project, ',land y.Y

his career advancement dependa on the pioject:diteCtor; if, he iS
dotted-.-line,. then he will physically colacate with the prOject,
administratively remain with his departmet, and his career advance-

,

'tient depende on his department head.' For kll spacecraft projects;
the system-4eVel staff are solid-line so the project, as are some
subsystem-level staff; acct component: level \staff are dotted4ine
to the project.: ,For the smaller. projects, eSen subsysteni-level

.

people are dotted-line.
Goddard' also avelids the second diffiCulty of Mit,rix management

(mismatch ot steff skills and'needs) becauseita staff is large and
. .

quite-diverse., Goddard's managers emphasize that "staff diversity
is the key to matrix management; you'most aye the competencies When
you need them." In addition,. the Choice among prospective new
projects is affected by the availability of appropriate staff. The

National Cancer Institute has adoPted a somewhat differest approach;
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it avoids mismatches between, staff availability and needs by drawing ,,

upon outside scientists to fill certain positibns in the program

organization.

The third difficulty in matrix'organization (reversion'to a
'4.,, °

linear line of authority) can be avoided by assuringl that one-line-is

constantly changing in its suborganizations (e.g., tasks or projects) , ,.,'

,-.
. . ,

so that it does of rigidify 'into oimply. another Axed way of 'organ v'''
,

07
/

izint!,' the sane eople; rhe flux and constant reorganization of one

'3.,

'line is what gives a matrix organization its ability to coordinate
. . .

'effOrt on' a changing series of projects or probleni.

Scopes of° Interest

The core of an R&D organization's licVope of int,erkst is its

collection of ,R&D projects and Prograins. We shall consider an R&D.

organization to have ail-horizontal scope of,inteiese.if it builds

on that core collection solely through the addition of R&D projects

and prograns on new topics (as has NSF) : An R&D organizatien has a

vertical scope of interest if it builds 041 that core entoyttl'the

addition ofr
.

**.

*dissemination 'activities (as had the Department o
,.

Agri
.

:culture) r
.

..seryice-and training aMegitiei (as has . the NMI)
. , .. r

policy planning activitieo (a.e,has oEp):,.

NSF

R&D

1

I , .

It USDA NUM

i I
R&D

,

1 R &D

...... -

h
1 1 Servim j

1 1 Dissemin-1 1 s 1

p atien I

1

.LTrainiia 1

b. Verticala: Horizontal

4.4

1

0E0

I Policy I
- 1.

P.kanning

1

114.

3 HotizOntal and' Vertical Scop4 of friterest:
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Horizontal. Those who argue for i'horizontal scope of interest
.

° feel that:

,

if.avo.oe or paialitking functions are added,
.

,

the organization findS:operitional priorities

Overbalancing research priorities, demands for
..: .

.. immediate results driving out basic and long-term

research, and denendeto support decisiOnsalready..

eakfti supplanting the neutral study of future

Alternatiyes. / ,
/ ,.

1..

O't,....i-f training or ekesemination fuoctidiw are added, 0°e. .,
ilCO kiorganization finds its enelies.dlverted by the

*.:,.-

heavy,. efforts essential for effective training and

disiemiivtion. .

only if it restricts its concerns to R&D'actiiities

alone, c :thkorganizstion satisfy tge needs of

/Iscienc e Land e m s i i r e proper4sttention to basic,-long-
--.,

term, iilici controversial Vlb.

Vertical. Those who argue in favor of some form of vertical

scope' of. interest feel that::

'4

linking Ravith.disdemination, service, ,br policy

making is 'very effeCtive ingenerating political
..

(and financial) suppoWifor,the organilation'S

programs (includintR&D): :

such., linkage "qorcesthe'nasty questions what .

do the research mean for Service?

to be ..'asked by the organization's own staff" and,

therefore; to .be taken seriously. Mithout:it,

research tends to drift away from practical needs:

o linkagebetWeen Wand dissemInation.is crucial

to success of both activities because it provides

reeeardhWith,constant 'awareness of problems

needing` solution and provides dissemination with

±a continually
- - .

reft:sched poOl'Of.research findings,

s.



linkage bewmmm R&D and policymaking (especially

4.hrough par4pation of R&D`managers in policy
-

"studies) briMOO&D findings into policy influence

and assures otat R&D will address policy - relevant

topics. "

Three specifit mOdels of vertical RAD organizations are:

National vtute of bntal Health

NIMH-coiOrieTesponsibilities for research, training,

an4.servie0.(through support of CommuAty Mental

Hzalth Ce0ers). Its internal.strucrurml however,-

. is a comOiMation of horizontal and vertical.sub-
.

'structuremi: Fig. 4.

NIMH

1

sear Research
E

Training

.13

Training

R
Service Servfcer Sa

Fig. ,4 National Institute of Mehtai Health

There are separate internal divisions for research,

service, and training, but there is-also a division.
,

.that contains centers concerned with specific

OrOblenutrease.g crime and delinquency, minority .,

studies,meiropOlitan itUdie8), some of which combine

research, service, and traininglunctions related

iotheieprobieinareaM.,./

N
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o Department of Agriculture

The success of the Agricultural.RAD system has been

critically dependent on the close linkage among

three different types of specialist;

county agents (serving the farmer by

helping him identify hirvproblems'and
a

making Svailable.to.him the ,findings

of research),

extension specialists (serving the

county agent as a source of specialized,

up-to-date knowledge about researd: on

a particular commodity or problem, and

transmitting ntw problems to the

researchers),

'o researchers.(pursUing new knowledge and

the solution of practical lioblems).

Thethree typed have been essential because: the

county, agents alone quickly use up, their store of

research knowledge and lose the farmer's-cfnfi-

deuce; the researcher alone cannot communicate

directly with the farmer; but the county agent also

has difficulty communicating directly with the

researcher; thus, the extension specialist serves
-

as .a crecial middlepan. These three functions are

the direct responsibility of the Department of

Agriculture in varying degrees. There is con-

sidergble overlap with both state and local agencies.

c ,;14

Office of Economic Opportunity

, The Office of Planning, Research, and Evaluation.

(PR6E)ci0E0 has a dulil.role; it serves both /

as a piing staff to the OEO director and as.
-

'the manager of a researeh.and evaluationsprogilm

that has a strong policy orientattan,and whose

findings exert a direct influence on policy.

4.
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Both the National Soienee Foundation and the National Institutes

of Realth are, with slight exceptions, examples of R&D organizations

with horizontal scopes of work:

Distribution of Effort

A centralized R&D organization is one whose.-I&D -activities are
t4

catrieeeent at a'aingleldtale under the direct authority of a single

agelicy executive.. An R&D organization may be decentralized in

several senses:

',rtgional location-6- portions of the organization are

at different gehraphic locales; but they report to

the.inme agency.eicecutive. -(For example, regional

offices of NIMH.)

o regional blierntion portions of the organization

are.. at different geographic' locales and each his

independeitOperatihgauthority.through the proVision,

for example, of formula-grant funds (the fifty-three

State Agricultural Experiment Stations are formula?

funded and receive state matching grants).

o dual operation -- par titl the organization is

Centralized, part decentralized.

The Agricultural R&D system is dual -= it comprises both
\ft

.centralized and decentralized R&Dactivities. This is frequently

cited-as a principal strength. of thd agricultural R&D system. 4,(1

Vi

o The Agricultural Research Service (ARS) provide&

centralized' managementof USDA's intramural R&D,

-ahout 502 of the total R&D budget. This coordinated,

concentrated R&D is conducted at fzicilities distributed

Around the many'.colocated with universities.

o The Cooperative State Research Service (MRS) provides

formula grant support (on a state matching fund basis)



.

to State Agriculture; Experiment Stations (SAES)

in each state and - territory,

The ARS laboratories are assigned problems of national scale. .They

can-form a large team easier than CSRS can; can cover all phatiesof

R&D, and can bring problems td the pilot plant stage. They can act

0\ff.11 gaps'in the programs -Earried:out with little coordination

by the stations. The CSRS'etate experiment stations eefree to c:
Oit'F

expend theiD formula grant money -as they wish, on pronistiaareconcern

in their state. They act to keep the systeMfully aware of What the

problems are. However, they have:a tendency to die5pate their

efforti by putting a little in each area and to duplicate the efforts

of other stations. The'result is often-multiple problem solutions.

The decentralization of USDA's R&D proven provides several

gatinct benefits;

0

thestafesTehd counties pay part of the cost orsupport,

and are generally strong advocates of agricultuvil,R0.

Congressional supportis strengthened because of the

location-of R&D facilities in many congressional

listrictivd,titUt&D's benefits tOfarmerconstitUente::

the decentralized facilities are-awarw-Of and respon-
, .

sive to ladal needs;

--1

S

The tension between national and local inteFest in USDA's g&D program.

also provides seyeral benefits:

o -it promotes and broadens comeetitiop in serving the

firmar,.

o it-broadens:the R&D perspective ta' include both local;

and. national'probleza,

it prOvidee &Meehan:leis for conmunication.Ebetwe4n

.,national and local R&D effort-8..

ti
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NMI has a regional'aganitation, but the regions primarily have

a service orientation; their involvement in research is slight and

decreasing.
,...,,,

'. Most federar R&D agenciea are centralized. NSF, NIII ancr0E0's
.-.

.
PR&E manage their research and conduct it (when they have intramural

activities) in a central-locate (with the slight exceptiontf NIN'S)

environmental institute in North Carolina) They ,benefit from the
. , .

advmtagein coordination ancreildperation that geographic contiguity

prevides. In the case of VSFancrNIM, constitueneysupport ie'built

through the highly distributed expenditure of extramural grant and

contract funds

Location of Intramural Research

Most Federal R&D organizations .having botlrintramural_R&D

performance and extramural RP -alanagtment responaibilities.separaia

them at the highest level in'the organization.. Intramural research

at most NINAnstitutes and at Nt1I is geographically anclorganiza-7.

tionally distinct from extiamural research support.. The opposite

extreme, complete integration 'of. intramural research and:manageitent

of 'extramural. R&D go that they are done either by the sameihdividual
.

or by individUals adjacent both geographically and organizationally,-

is relacively rare. however, NASA-Goddard, the NationarCiumer

Institute (NCI) and 0E0's PR&E,have accomplithed,it'in.one form

or anotber.. -Their ore141.tional structures are shown -in Fig. 5.

Separate. In the NIH Institutes there is a separation,ftmediately

below ,the Institute Director between intramural and extramural

researeh, a different:Assistant Director Having reApqnsibility for

each. This separation mirrors a. separation e4 the overall NIH

.1001.,.the.separation is sharpened by thajact that the intramural

rtsehrch facilities .of all' he Institutes are physically adjacent 'on

',the main campus, the. extramural offices are geographically

,separai.e. 'Fbieover, the intramural research directors bf all the"

inatitateivAeet together'regaarly under tht aegis-of the NIH's

overall intramural: director. Thecommunication-between intramural (,
, -

and extramural personnel within an institute is less regular.:- The
, 4. 1
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WE has inherited a similar pattern from its mother organization,

including.the geographic separation of intramural and extramural

facilities.

Director

Assistant Director
Extramural

PR&E

Assistant Director
Intramural !.

if. The NIH/NIMH Model

Experimer.
tatioik:

Policy
Research

Evaluation

Intra

--Extra

Intra

i"--Extra

. 0E0'Model.

--Intra

Extra

r
0

t

e

r
0

u
c

IINI
MINIM
MIIIIN111111111

S.

NASA/NCI Model

Fig. 5 bocation of Intramural Research

a

The advantages of.intramural sepisration are:

,

o 'different personalities and styles of work are

required fof intramural. research in the biomedical

sciences, and the management of extramural research;

.they cannot be done by theeame person and different

:people llipg Oft do'hot.work'Closely together,
% . .

'even if placed .together.
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intramural biomedical researchers are scientific

" competitors" of the extramural researchers seeking
0

support and must, therefore, be kept from seeing

proposals.

.
7

/ntegrated. In the 0E0'8 Office of'llanning;748earch-arid Eva-

uation (PR&E), a fair degree of integtation between a nodestintra,
. .

mural U.Dractivity And-extramitrif.R&D piogramsliaachlevedthiough

the close interactions among a small staff divided along luuctional

lines:.one group .concerned with experimentation., one with evaluation,

and one with policyreseerch. Each. of the first two groups does

considerable extramural funding cif tesearch, but projectmonitors often

participate dieictly in the project or carry on their own research.

_Intramural researchers both have close contact with extramural project
tg.

monitors and may contract for work that their research suggehts is

important, but that cannot be done intramurally.,

The apantages'of this form of-intramural/extramural integration

are:

o *the PR&E staff may focus on specific policy questions

and seek answers by whatever meads intramural ot,

extramural -- is appropriate to the question.

the existence And availability of intramural R&D

competence improves the quality of the planning,

selection, and monitoring processes for extramural

RfiD.' 1-

intramural researchers provide a-direct channel for-

the findings of extramural R&D into policy .decisions.

In NAE.A'a Godddrd Spaceflight.tienter and at the fidtiondl'Oancer

institua,:the matrixotganizational-form is used to-integrate intra-

:rpm/ and extramural R&D.- Intramural researchers report along one,
o

stable line of authority according to.their'discipline.- Eowever,

they may be assigned to a project team managing extramural R&D along

a second, flexible line of authority., In ethe first role, they do
p

intramural researeh;:in the.second role, they manage extramural



MD contracts. At NCI 90% of the intramural staff is also managing

extramural research as Fart of a project team. At NASA - Goddard there

is a conscious management policy of moving people from intramural

.research to extramural management respdnsibilitie.

The advantages of this form of integration, are:.-

the existence of intramural expertisenhances,the

quality of extramural project.managemetit.

intramural research competence is extended bythe
. .

, ability to contract:lor-extramUYal work ,and by

contact with it. ..

o attractive career_paths are opened to staff T;ho may

grow through intramural research to apositionof

research management responsibility. ;

,
.

The Pia irWtitutesalso SuppOrt'collabOtatiVe"researdh projects,

which are ordinarily carried out under contract; as opposed to the

extramural research conducted under grants. Collaborative research

originated as a way in i;hichAntramural researdhets conid.contract

fof work that related to or extended their own work, but that could

not be doneintramurally. The testing of thousands of chemicals in...

the cancer themotherapyprogram is an exampl Thus, collaborative

research is Wway in which intramural and extramural activities are
. _

integrated at,NIH. However; it is 'important to note that it involves

the.cOntridt medhanisi and the performance of tasks specified by the
O

intramuralresearchers.,
e

We conclude that the mores of the scientific community make it

difficult to integrate intramural and extrimurarresearch Of the.

kind usually funded by grants in respOnse to-unsolicited proposal .

Attempts to achieve such integration must, at least,' include

mechanisms to insure the preservation of scientific priority and

account for the different personalities and styles of work. of.

active researchers and research nanagets.

' However, there are several apparentlysUccessfulmodels of the

integration of intramural and extramural R&D of thelcind usually
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'carried out under contract in responSe to agency- defined statements

of work. That is, developmental,.project-oiientdd.,.or polity-

relevant. A&D.are more likely. tAbe hospitable areas for' intramural-
.

extramural integration.

HOW SHOULD SUPPORT OF R&D BE ORGANIZED?

We shallfocua OnstrOttures for the management of extramural

research (including integrated intramural-research). Structures.

foi the management of separate intramural research will. be discussed

in the next section. There are too.principa decisions that *ist be

pade'in specifying the organization's internal substructure. These are:

Ulia0axonomy will be employed indefining

suborganization responsibilities? a

What.roles and functions will each snborgan-
.

ization have?
.

Taxonomy-,

Most organizations are sUbdiVided into sub04ganizationa ea

of which (in:the ideal) .has sole responsibility tA,cartir Out clear.

roles and functions in a sharply defined subarea The aSsigntant

of responsibility is made. according to ..a..tatandOythataeeks to

divide.the Arganization's. area of responsibility'into a set of'date-

gories that.ate. mutually eXdluaiveand eXhaustiVe. SomeArganiza-

tions, howeVer, intentionally'sedk a degreeof overlap of responsibility

imong.their snbdivisions.'One recently formedl Institute has `

consciously arranged a significant amoiuntopf overlap among its

aubdiVisions in order te:avoidthecarVinjont of:separate territoTlei

and,to permit a responsibility to-beeabily 'shifted to. another

Subdivision if the performinteof thi,firat is bad.- The intent is

to have 2 -3 functional areas in'whiCh any given program could. fit,

and if it does not workinone,' to try Another. The price paid

for such an arrangement is a grdat deal of internal conflict;' .a.

benefit appears to-be that staff flexibility and initiative are

ptomoted.. The results of this recenteXperiment are still not
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determined. We shall continue our discussion as though - the ideal of
. .. ., -..

a mutually exhaustive and exr.lusivetaxonomy were being'sought.'

Several Afferent subdivision taxonomies hsvk been employed by

other federal R&D agencies, or are suggested'by their experience._

They.are subdivision by:

Disciplines (e.g., psychology, sociology, economics)

Priblems (e.g.,reading disabilities, inadequate?

financial 'support

R &D Functions (0.g., intramural research extramural

research, training, dissemination)

Subject Area &nations (e.g., instruction; assessment,

administration)

. 'Client Organisation (e.g., elementary/secondsry,

higher preschool, adult)

Discipline.--Sublvisionby discipline Occurs at the-NSF. Its

major advantages lie'in the management and Oonauctof basic research,

which is ordinarily carried out along disciplinary lined in universi-,'

. ties and other extramural research organizations. Because of its

isomorphism with the disciplinary subdivision of univeraities, this

subdivisiOn taxonomy Alstris.adVantageo0s in recruiting high- quality
;

scientific Staff.

lhe major disadvantages subdivision. are the,.

YlifficultY of 'forming the istedisciplinaritesmsnee4djor-marry.

applied and problem- oriented research topics and thtttodency-of

staff members to Seek and be judged solely by the 'auctions Hof the
. .

external discipline community. to the detrimeit of otherorganizational

SubdivisiOn by probleMkoccurd among the NIH

tutes, at NASWToddardf(ifspecificspacecraft projects are considered

to'be.probleMsoiVing.activities);' within the Agricultural Research
. .

.Stzviee,'and.Within the DOision Of Special Mental Health Programs

4t-NIMH4
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The ''cidvaritages of probleworientation-- are that it facilitates
the conduct. of R &D-requiring ladies of. disciplines, encourages inter-

.
4

action among the disciplines., has strong po.41..tical" 'appeal to
funding':-Authoritieg,0141 cdnstitilenpy. grOUps, and smoothes the path
of R&D producta into practice. -

The dtieadvantagee of problem-orientation are tendency to
favor short-term over longer -term research,, its sensitivity to

preighfesbgth withiw.andoiitside theGOrganizatipn, amid the
difficulty Of Staffing and managing probleM-oriented R&D Organizationa

., . .

(especially- in, the. bell:040ra and social.. sCienees)
Experiente,.with, attempts to introduce-:prObleM7oriented subs truc--:%

tures at NI!! Institutes suggest:.

,

In-some :caSiiii; 'the reorganization will be solely
of,, Programs will change.; but

program directors Will Still. be Chosen* for their
disciplinary , .

competetiCe.

DeSpite initiarleardi:rierztting ',kill not be
.

inhibited.
Estiainural like'.the'prObiem-Orientation.
The basic intraMu raid ral div-/Aim.* the Nni
DfrectOWs office will bet',14iconsistent with 'problem7

. ' -. F
ori,atared, joinrintrapuralrextrimural research

.

,rOgr :tin the If epfrApoi,ipttic*es

;

a -dualastructure,-p which both discitlines and
probleis (ideate coiiplexe07-"play, a rale. ?i:The subditlEiion.. into
institutes iera6cgding prObleni or disease taacinomy'
(e.g.; CanCerik:Heait;!Aan4til,ling,:Arthrpis and Metabolic .Dieegaes,
etc.) ,- while the :iia5priitramiita1 ,grlitts intinagipttt, iSySteM, the
study sections oraniced-;14 the.:bilfsiOn7Of Research- Gratittt,,,are
defined: according to aliSciainiay, taxonomy.. 1'hia dUalitrjbas

.
proven tobe a highly.':effectiitepqliticarciechtinisMt the institute's

4. .

disease orientation generates considerable Cori)ressional
-.and public support, while the diseiplinary study sections` have built

.2,40j°
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. 1
a strontconstiteency among the Widely-distributed biomedical research

_community. Thb NIH institutes. differ considerably in the extent to
. .

whichithe nominal disease-orientation is'more!than'a post'hoo'cl4ssiu

fication 'of clusters'of disciplinary research activities.,
R&D Functions. Subdivision according to R&Dfunctions ocCurso_

at.the.NIHH and NIH, where intramural research, extramural research,

- service, and traTh4g.ire managed thioUgh separatekiyisions;.at

theDepartment of Agriculture,AereriSearchi extension serviced,
. _ .

and operatinrprograMS are the responsibility of.separate divisiP464
. -

. at 0E0's PRO; Whereexperimentation, evaluation,.and_poliCV research-

are separate,; roups; And..ai.NSF,here'applied reseerdfi eduCation,

and basic research are distinctdiyisione.

The advantage of such a subdivision is that it reflects the

different-management styles, personnel skills, and client grogmt

associated with each function and permits each subunit to organize,

so as best to carry out its job. .

The disedvantage is that it'can make very, difficult the coordina-

tion of several instruments (researCh and training; basic and applied'

researchi research and service) to solve particular,problems.

The specialists within each subdivision will tend to see only those.

aspects of a problem that concern them and to see tfiem only within

the context of their own plans. .-

AgTiculture has overcome some of the problems 7M separation of

tunctions at thefederal level.throUgh the. colddition of extension

specialists and researchers at the state level...:0E01 _Fla avoids

*.

most of .the problems through'its small size and careful overall'

management.

Subject Area Functions. -Subdivision according to subject area

functions occurs to some extent at the Agricultural Research Service,
A

wheFe there are divisions concerned with regulation and'control;

nutrition, consumer and industrial use; marketing researc and

.

farm research:

, The advantage: of this. subdivision is

major 'areas of continuing concern to

iherefore;i'tOdevelop continuing prOgrams

its correspOndence:to-the

.groups, and the,incentive,

of.R&D serving 'them:



The disadvantage is the prOspect that problems that involve two

.or more functions will not be handled Well and that basic research,

serving more than one function ignored.

Client Organizations'. Subdivision according to client organ-.

Izations does not occut:in the organizations studied, although it is

natural'in'both educatiOri (elementary/seCondary,'higher, preschool,

adult and continuing, vocational) and criminal justice (police

courts, corrections).
.

The principal adodntages would seem to .be the close correlation

that .is -thereby-liftely,to obtain between the .R&D program undertaken

and the interest'and.problems of the eventual user organizationd and

the probable strong political,support that that closeness will produce.
. ,

The. major asadvantages.att the possibility of co- optation of
. .

the R&D program byiexisting Organizations, inhibiting the development'

of R&D activities that too: severely challenge the status'quothe:

perpetuation of divikons and. distinctions that are no lOnget;valid
.

or that ate inappropriate for certain studies; and the probable
,

undetvaluation of basic:reSearch activities.

Multiple Taxonomies. Most organizations employ.more than one

taxonomy. Generally. they. are employed in constructing the:successive

subdivisions in a hierarchy suborganizationsi' divisions, branches,.

groups, etc. 'Thus, within a Division of Higher Education (defined

according to a Client otganizatiOn taxonomy), there tight be. an

Adminiatration'Branch (defined. according to a subjectarea functions

taxonomy), and within it, an Applied Research Group .(defined accoid
.

,

ing to an B&D-functions This'isthe structure associated

with linear lines of. authority. The result of such successive

subdividing appears to be extensile specialization, and strong'

communication up and dOwn the structure, ,but, 0ot:communication and

4(
coordination across .

b

The several t ono can Alto be employed in constructing the

two overlapping subdivisions preSent:in a. matrix of suborganizations:

departments and Projects, branches and segments,. or divisiOnS and

.prograis. Thus, diaff may belong to a Biochemistry Department

(defined accordingto a discipline taxonomy) and to a Cancer CheMdthetapy
. .



Project (defined according to a problem taxonomy). This'is the

structure associated with matrix lines of authority. The.result of

such overalpped*subdividing appears to be improved communication-and.

coordination across the organization.

Roles and Functions

Zoo contiasting approaches CO the assignment f ubdivieian

roles and functions exist: functional. comprehensiveness and functional

specialization.

Comprehensive. Subdivisions are functionally-comprehensive if

they may carry out 41 (Or almost all) of the institute's functions,

but 'only within a prescribed portion of the institute's area of N

4 ..

'responsibility. The NIH Institutes,* some NIMH Centers, and NSF

Divisions approach functional comprehensiveness in this sense.
, -..

Functional comprehensiveness has the advantage of enabling all

the organizapan'srooas to be focused on. one impOrtant.areaof'

an organization's responsibilities. Its disadvantage- is its tendenCy

to "lock-in," by insAtutionalizing, concern for -that area Of the

organization's resionsibilitieS. Functionally comprehensive sub-

divisiorisof an institute aclUire. special emphasis when, Oey are

.called "Center" or "Institute.",
Specialized. Subdivisions are funCtionally Specialized if theq

Carry out anly-oa speCified part of the institute's functions, but

do so for the institute's entire area of respOnsibility. TheNIMH

Divisioni and USDA's Services approach functionaIspecialization in

this sense.

The choice between' comprehensiveness and specialization is
.

clearly determined bythe SubdiVisiontakohomy employSa in defining.

subdivisions. For an l&D,institutiOn, the RO:FunctiOns taxonoMy

leads tolunctPOnal Specialization; most of the other taxonomies

suggest functionalComprehensiveness.

Functional specialization has the advantage that. t permits

I/staffing, *manageMent procedures, and conitituency contact to be

specialized to the_function at hand. Its disadvantage is the

difficulty:in:coordinating several tuactions (research; service, and
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training, for example) to' solve specific problems and the tendency

for functions (such as training) to be perpetuated with.too little

sensitivity to the changing.importancebf the task.

NIMH Experience. The NIMH has both fUnctionally specialized

Divisions ( Service, Research, andTraining) and functionally compre-

hensive Special Mental Health Programs Centers (Crime and Delinquency,'

Metropolitan Studies,Minoiity'Studies).

:There were a number of reasons for establishing Cent ers at NIMH

These include:

o They are a means of attacking contemporary problems --:,

that are not being addgesed in the traditional

functionally specialized structures.

They .provide visibility (to Congress and other

constituents) for. what is-being done in a problem

area.

o They provide leadership (to scientists and.prac-

titionere)46X previously diipersed activities in

a field.

o They stake outthe organization's claim in a problem.

area of potential interest elsewhere.

lrhIsyprovide an operational base for measuring the

magnitude and iMportance of.a problem (through

Congressional,administrative'and constituent

responss to the newly-visible center).

o They make it easier to -get additional Money because

of theii targeting on probleMa.

I .

exnerience.is that it is impossible to start a'Center

bloWn: if the Center's interest is crosa-cutting,.there may:be

little or no initial,expeitise to plan the'program;Apo rapid'

growth may lead itinto.Conflict forresourdea.withiother Centers

and.Divisions; Consequently, Centers are started,small and grow

if interest and findings warrant. The big factor in growth is

doei a constituency fori?



O

The growth of an NIME1 Center` oes through three distinct stages:

-
o Coordinating Center. This is a paper organization

with no money or control oyer money. Its principal

role is to stimulate research in priority areas.

-Its activities -may include journal oublicat ion,

conference sponsorship, visits, and so on..

o Limited-funded Center. This is an organization

wiCdk funds for . research on a narrowly-defined

prohlem. It could be used to test the research

community's interest in and acceptance of a particu=

lar problem focus. No centers in this category

exist at present. -

Ilaiy-funded Center. These centers, have funds for

research; training, and service and their own review
. ,

committees.. Since they have-available to them all

the mechanisms of sirpport available to NIMH, they

are really mini-institutes..i.By .naming their own
review committee's, they can avoid the riiiditiee
and discipline bias of conventional -review, commit- .

tees; thei can name non -professional, Practice-
oriented tembers.

Most centers have spun off from the services portion of NIMH;

when created-, they took over the related research projicts in the

research .portfOn. One-of the first centers established (in 1966)

was that on alcohol abuse and alcoholism; it began as a research- .

only, limited-fuaded center. However, a strong constituency .

developed And it has since evolved to Institute status;within N
The disadvantages of NIMH Centers, froAhe perspective of the

functional divisions, are:

I,

o They may lead to a segmentation of the .research

effert.
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o Their research may be leeks broadly 4nceived than

that in a research division.

The applications of research findings to other

programs may be lost;

-HOW SHOULD CONDUCT OF .R&D. BE-ORGANIZED?

Almost all Federal R&D agencies sponsor extramural research;

some also conduct research intramurally. There are three principal

issues concerning an agency's intramural R&D program:

o (hat are the advantages and disadvantages of having

an intramural program?
c

o How should an intramural program e orgonicaed?

How can intramural and ext research be-
..

interrelated?

There are intramural research programs at NIH, H/2114, Natiotral 'Cancer.

Inetitute (NCI), .NASA-Goddard, USDA Agricultural Research Service,
and 0E0 Pin. The struCturel characteristics of these programs are
summarized in Table 1. ,

Advanta es and Disadvanta es of Intramural Research

The prospective advantages and disadvantages of an intramural

research program are as follows.

The pOtential advantages of an intramural program to an institute

o Provision of an initial shotocase through whisk a

new agency can gain recognitipn.

Creation of a model for research, especially in
new areas and the catalysl,s of research, in new areas.
Conduct of high risk meagre* that would not

could not be -carried out in extramural institutions.

Conduct of Zong-term studies (e.g., longiiullinal
or epidemiological atudies) for which continua'

ftmding is required..
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o ,Replication demean:* carried out at extramural

institutions.

0
.

Development of navreeearch techni4ues too expen-

sive-or intricate to be.developed by existing

extramural agencies. . .

Faster ermduct of projects.

o Cteation of oar/410dt nines of researchers in areas

qiot 'supported in extramural agencies.

o attraction and development Of gdal resegrch pellsonm-

who:cin "move on to extramural research a* age- -

. sent or 'institute administration.

Conduct oflarge-scale3 onnplicated research programs.

o Provision.of the strong in-houie competenoy needed

to manage contract research effectively. Without

such competence, it is impossible to keep on top

of the/progrfn on a day-to-day basis, to evaluate

'progress, and to recognize and exploit advances.

o Ready source of unbiased information on R&D program(

for institute nanagement.p

Source of highly trained R&D-staff for extramural

institutions,

4 .4

Source of knowledge to 70e used in satisfying needs

for short-tei;14 policy retsant stUdies.

o Creation of as intetacrkiany ohaUenging envivbn-
.

ment.to help in attracting fitst-clasp administra7

tive staff.

-o Provide large, respected group to proteut and

priment appliodion of politicaticrIteria to

scientific decisions.

Itehould.be evident. that' not:All-intramuralTRAD programs-provide
! W.

all these betefitsto All agencies.

The. Ai:advantages of o4 intramural prograM to: an institute
-

°include:"

A

;*
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, ,
o intramural programs tens to perpetuate themielves

'.because of the desire of intramural researchers

to preserve their expertise, the formation of in-

house lobbies, the need to maineeh intramural

prograllevils to presdrve productiye research,

And the tenure of in-house staff in the civil

serviceaystem.

o The possibility of conflict with .extramural researchers

who may; resent the relative .freedom and stability of °.

intramural researchers and fear their competition for

budget resources.

-The prospect that too much of-an institute's admin-
.

istrative. resources/wilt be inverted in the early

!tapes of an institute's grboth.

o
1

The possibility hat 'too many ,resecrohare will be

attracted from xtramurgl institutions where their

skills might be/better employed to build research

programs and train new researchers.

Orgalof Intramural Research

. The. organization of intramuratreaearch must be determined

by decisions similar to those discussed in-cenjunction with extra-

mural research. This .1aobViously true when intramural and

extramural are integrated. Separatejintramural organizations are

ordinarily'atibdivided'by discipline, occaaionally by,problem,.and

in the case of -theARS, by subject area-funttions and commodities.A

Relationship of Intramural And Extramural Research

As noted on pp. 19-23, the relationship of intramural and

extramural research appears to depend critically Upon the type of

research; the funding nechanisn'i used (grant di contract), the nature

of the external research community, and the'incentive system at

the R&D agency. NIH (most institutes) andNIMH are institutions

at- which - intramural and extramural research are quite separate;

NCI and NASAeoddard are institutions at which intramural and

extramural 'research are highly interrelated.
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'MR and NIMH intramural_ research is primarilY.basic biomedical

research; their extramural research is primarily unsolicited project

proposals funded by grants awarded on the advice of peer-review

panels; the extramural community ,is primarily discipline-oriented

and uniVersktrrbased; and-the intr ral reward system ishised

on recog nition by the extramural 4.: a result, there

is an implicit scientific comp betWeen the intramural-staff

and their extramural peers, which underlies the- separation of the

. intramural research and extramural research m anagement functipns

at the institutes. Other impediments to cooperation come from

.*

.o the geographical separation of intramural and

extramural activities Jr

the (separation at the NIH and NINE! Director'i Office

levels of intramural and extramural research

the compd4tion for funds tetween intramural an
a

extramural research

o the view t,-..zt extramural proposals-sas privileged

communications that should not be shown to intra-

mural researchers because they are-scientific
1

competitors of the extramural researchers

the tendency of intramural researchers to become and

remain highly specialized in research interests

o the dependence of intramural promotion on bench

success, not interchange with extramural research

managers e'

o thefear that intramural directors would divert

,too much time to extramural programs if given

such*authority

the experience that the personalities and tasks of

intramural bench researchers and extramural r-ssealoh

managers appear 'to be different, so that the same

person cannot functiod in both roles at the same

time, nor can the twd. types fit comfortably in the

same organization
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o the distaste of intramural bench scientists for ,

working for "paper- pushers"

,

Theone area in which intramural and extramural *activities. mine

together at.NIN is 'collaborative research. These .are ordinarily

produCt-oriented, contiact-funded activities that extend intramural

,interestsin directions that cannot be pursued in-house: .As such,.

there is considerably more interactioniAtween intramural and

collaborative'contract research than between intramural and extra-

grant research.

NASA and.NCI intramural R&D is tisciplinary;' their extramural

R&D comprises programs with specified goals and finite time -span

consisting primarily of solicited project's, funded by contracts
. v.

(in NCI's case, this Is forMally collaborative research) managed

:by staff who either formerly were in the.intramural program pr

are simultaneously in it;the extramural community is problem-or,

project-oriented and industry-based;and the intramural reward

.system is tied..to program and project success. As.a result, there-

is an intimate collaboration between-intramural and dxtramural-

researchers in the achievement of a specific goal which underlies
0

the integration ofIntramural And' extramural prograMs at the

Agencies. Other aids to:.cooperationcoMe from:a

the use .of a matrix form oforganiaation, in which

many staff members belong Both to .a discipline- ---

structured intramural etZgrOnl and to a,grobldm-

strucimred extramural subgroup

the geographic colocation of intramural research

and. extramural research management activities

the provision of extramural funds to beii4sedto

support intramural research (to be7p entice good

researchers to extramural management)

o the use of, a conscious( staff development policy

that moves staff frortintralturaI research to
.

extramural program management

C



o the ,focus on R&D areas (such as spaceflight and
.
cancer research) in. which team effort is essential.

and project management provides challenges and

.satisfactions.sufficient to attract highly-

competent personnel (Proje'ct managemeA is active

father than passive, as in grantsmanagement)

o the need to rely on intrcssural staff. for pro jest
definition and propo!al be/ection because of the

infAas1.1:14t.of peer-review of industrial R&D

- a

HOW SHOULD ADMINISTRATIVE SERVICES BE ORGANIZED?

Administrative. functions include:

o personnel services
. e

financial management and budgeting

o .fiscal:serviCes (voucher.auditing, payroll record
.1

keeping) -
management information and analysis

grants.and contracts management

o conference management (a distinct function at

'RIR and NINA)

a

7

These functions might occupy about twenty professionals early in an

institutes lifetime, growing to 'perhaps fifty when the institute.

reichey 400 or so professionals (based :on. NSF' experiencd) ._

.

. Centralization Versus Decentialization

The major decision to be made with respect to' administrative

fundtions is: how'much centraliza*!71 or decentrilization is

. appropriate?

.'Centralization. If a centralized arrangement, all adminittra-
.

tive personnel "are in a single. adMinistrative organization, generally

reporting to -the office of tffe director. This has the advents e.of

making it easier to apply the 'generally. large nuinber. of policies

and proCedures, consistently and, therefore to ayoiii the situation



in which grantees, contractors, and prospectiverl.empirYees dcetire

.different guidance from differeni.parts'of the organization.
-.

AnOther advantage is that:Such an arrangemen2 enhances the prestige-'

of adminiairatiVeperSOnnel,:permits higher:salaries to_be piid

because of broader responsibility; and:opens career advinceMent

paths withisvadministrationt consequently, the rearnitment-Of,

good staff is easier. 'The disadvantage of this arrangement is the

tendency_ for separate administratiVe staffs to become rigid in the

application of administrative regulstions and relatively unresponsive

to the needs of the R&D program staff. .

Decentralization.'" In a decentralized arrangeMent, administra-

tive personnel are distributed the organization's subdivisions,.
reporting to each subdivision directOr.. The advantage of this-

ariangement is the greater responsiveness to the ,needs of the program

staff, that should result from cloier association. Its dieadvantages

are the administrative inconsistencies.among.subdivisions.that

may occur to the confusion of thoie who deal with more than-one;

the greater difficalty'in recruiting administrative officers because

of the absence of a cleartareer path; and the inability to have

much staff specialization.

Combination; NASA - Goddard, has developed an effective compromise

solution to the centralized/decentralized choice --a-Combined

arrangement, that fits,well with the matrix management structure

employ ed at 6oddard. The administrative division is treated

just like a disciplinary department when a new spacecraft project

team isforaed. Each project has an administrative officer assigned

to the project manager on either.a. solid or dottedl-line basis. Each

, project:teat has its own-coMplement'4administrative personnel for

budget, contract ierVideS,SndsO op. These personnel: are:ienerarly

solid line: to Vhe-project :' The purpose of this assignment is -'to
.

. give .the administrative staff an undeNtanding df the projict:afid

a SenieOf partitipation-in ip.17heir:roleis:tofa4lititie 'the

pro,ject'sgoali by heliing.the:Project manager 44aihe,yanti to .

do. Thar-ieWaids are linked to the pojec,stadaw:.:Ap-the

same 4171w, theirassOtimplonVith,the.centiaL administrative staff.'
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and their return there between projects provides the with an

attractive career path, access to back - -up specialists, and a source

of consistent guidance. They also keep central administration

-39--

informed of the project% progress.

WHAT PERSONNEL AUTHORITIES ARE DESIRABLE?

Thy basic personnel authority under which Federal. R&D agencies

operate is the Mal Serace Byste. This proirides for:

jobs to ..be filled througIta competition among -

qualified apPlicant;.' I

o approval of jOb offers by the Civil Service Commis-

sion :

,o . rank (GS:-1 to GS-18) 'to be determined-by -job

responsibilities, not qualifications of 'applicant

`salary to be determined by r"k and step within .
rank; new hires start at the first step

-job tenure to be obtanedtafter one year of

probation -

the total number of Federal supergrade (GS 16-18)

positions to be fixed, and distribution to 'agencies

determined by a bargaining process

professional and iechnical positions riequiring
skills in areas such as median*, physical

science, and engineering are not aubjett. to the

. limitation on lumber of supergridea, but positions,
requiring-skills in social or behavioral science

..

-are.

The.Ciiiil Service system was designed. to satisfy..the need for a

stable, conventional bureaucracy;- insulated from°..

and open to competitive -advanceident on the bas0.0 of competence.

It was not designed with the needs of R&D management in mind and

':;does not .serve them so well. Its disadvantages. in this regard
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o it emp hasizes stability and tenure, when R&D manage=

went organizations need a high degree of staff turn-

oVer in .orde? to bring in personnel who have help

knowledge and ideas

o it emphasizes rank.as a funCtion qf. job description,

when' the competence and value of a scientist is k

determined by qualities not expressed in a

concrete job description

o
.

it emphasizes equality of trea5pent with regard to

salaries and promotion, when most successful R&D

organization's find that strong rewards for achieve-

uent are neededto attract and retain highly competeni

staff z

o it makes the firing of .unproductive stiff exception-

ally difficult and gives them little indent*

continually. to .upgrade and refresh their skills, as

they must if they ere to serve rapidly advancing R&D

areas

it recognizes the need to provide competitive

salaries for physical. and medical scientists, but

not for behavioral or social scientists or highly

qualified Vractitioners '-

it imposes delays that make it difficult to make

timely=` `job offers,.to 'professionals when they are

available.

4

The CongressMas recognized the'inappropriateness of the r.

conventional Civil Service personnel system for management. of R&D

and has given certain R&D agencies, NSF and NIH in particular,
r

special personnel authorities. These are unique. to each agency

On the biSis of that experience, the proVisioni that a Special MD'

Agency personnel authority might have are:..

A o Pfling
. . ,

The ability .tO; hire' qualified professional and
i.



a

technical personnel without a formal competition

.and without having to wait 3-4' months for Cilil -

Service Commission approval

o Tenure and Turnover

The .ability to °limit, tenure to short periods ,

renewable only.', on demonsty :ion of continued

competence and productivity. A portion of the

staff should be hired for fixed. terms without

titnure-t; encourage a congtant rate of staff turn-
.

over. 'Alit should be observed that NIB administra-

tion believes diet the e.xistence of long-term

Civil Service: telfte is essentik to NIH

recruiting in competition'with tenure-offering
. .

universities.)
-./

Grades and Supergrades

The ability to determine grade and step by the

salary a professional staff .member can obtain.,froia

industry or the university and not by some arti-;

ficially-defined job statement. There should be

no limitation on. supergrades for scientific and

professional employees except the requirement that

each personrs grade and-step be Irustified by market

factors, and perfOrmanse. The inequity in treatment

'of'behavioral and social scientists should be

removed.'

o Serialise and Promotion

The ability to tie salary increments and promotions

tQ performanceand not solely to seniority and job .

description.. It shouid be possible to pay a within-

. grade salary to a newly-hired staff umber if that

corresponds to his market value.
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Leaves

The ability to provide each scientific and technical..

professional employee with a Sabbatical leave during.

which he must refresh hisomPetence through active

research,. teaching :or Studying; (NIH experience is

that'people who go off on leave bring back gOod
dr

ideas.)

0 Firing
The ability to remow scientific and technical

professionals if their competence and performance,

fail to keep pacefwith.the needs of the orgasiita-.

tion.
0

WHAT PERSONNEL QdALITIES ARE DESIRABLE?

The qualities required in successful staff members will

differ among:

extramural program managers

intrdmura researchers

o- adirrityletrative staff

Extramural Managers

The qualitf.es required of extramural program managers differ

according tp thenature of their program management role, which.can,

fall within a. wide range, bounded at one extreme by the job of the

NIH Executive Secretary,and at the other by the NASA-Goddard Project

Manager. al

,

An NIH Executive - Secretary- manages the process of

7 review of unsolicited,grantpropoials by a study

sectionCoupiisingften-NIH.sCientisis in a specified

discipline. His principal role is to engineer the .

71. applications throughthereview prOcegt.

An NSF Program.pfficer*typically toreaggrecsive

in the encouragement and discouragement ofproposalsl-
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in the selection proposal reviewers, and in
staking the final decision.

o
t

A NASA ProjeCt4Director must determine what R&D.,

is necessary, solicit its performance, award
Altracts, monitor their performance; and combine
them to achieve his project objectives.

At NIH most executive secretaries and extramural program officers
(within the Institutes) come from research backgrouhds. Abbut 90,E

have some research eyperience, 902 hav1 a via. or H.A. Many pass

tfirough a training program for science managers run by NI1. Fewer

than 10Z, however, -come from NIH's own intramural program, where
the-"publish or perish" syndrome discourages scientists from entering
management. Attempts at NIHro train administrators to be goo'd
project officers- have failed due to' their *lack . of science background.
OnCe a scientist takes on a inanagement task he quickly loses his

fr

scientific competence_ and in.NIH and NSF experience it has been
impoisible for hiin to get 1:,t Thus, .,the movement is one -way

from research to management`-( the reverse is imptissible. 'The turnover
of executive secretariee is small.

.The- Institutes have found that 2-year Public-Rea lth Service
Officers make. good alletboriitivereseatch managers: They know the

..
science, but not project management, but are, generally'Villing to
dig in and learn; whilt, their older, .more established colleagues
are not willing to do.so.

'AtibltSF aluxist every program*officer has been a researcher,
but he is 'made aware upon tieing hired that his 'job is management not

science: Typically NSF program officers are young men on--the.way up
or older men, who have left. research. Their administrative experience
and skills make them prime targets for univetsity recruitment. Many

;
leave the Foundation for college and university 'adtainistrative jobs :
department head, proircist, college president.- NSF has many 2-year.

_

rotating program*officera (especially in the biosciepces). Many

program officers are hired on a leave-of-abeence basis so thate.,
. they' . can have a safe retread.
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At NASALGoddard a project director-may be:

the study manager who developed the 'program plan

o the Goddard managerOp has the best techn cal

competence ih the program's crucial area

o the manager of a successful terminating project

The. first priority in choosing a project director is his technical

competence; the second is his management experience. If the-

project director dogs not have high competence in a crucial area,

his assistant must. NASA-Goddard develops most of ,its awn project
N

directors from Within its intramural staff; a staff development

program explicitly arranges for a number of 'yeark of intramural R6D

followed by extramural project management. New project directors

are trained in1 a project management simulation called GREMEX.*

Intramural Researchers

The. 4ualities required of intramural res era are

those of competent scientists anywhere. ,It is useful to noke .that

the quality of Nlit's intramural, program is ascribed by some to its

considerable rate of turnover and higth selectivity in making

permanifit appointments. `' The draft deferment afforded PAS Fellows

'has assured the NIH a flow of the best young biosiientists for
.

two-year terms.' The best among these are offered permanent positions.

In general; NIH appears to have been better at growing its own

researchers than at recruiting from outside at a high level. In

addition to the PUS Fellows, NIII has a large 'limber of other short -

term appointment prograr Visiting Fellows,' Guest Workero,

.Fsireign Fellows, eta. Al?. of that serve continually to refresh the

scientific competence of the institutes.

-McGregor, t. B. and R. F. Baker' "GliEMEX-A Mqnsgement Game,
"for the,New Public Administration?" P;thlio ifdintrrtetraticm Review,
'Vol. 3Dr.XII, No. I, January-February 1972, pp. 24-32..



:10 -45-

The ARS has in explicit poilcref providing parallel career

advancement paths in research ana research administration. This has

made it no longer necessary to go into research administration to

obtain a high salary:. The career guide:alien to. each new employee,

which explains this system,tis consideredby ABS to be its most

impertanf piece of paper.

c

Administrative Staff'

the.qualities required of administrative.staff, especiilly

lgrinte and contracts officers, besides the natural. administrative

competencies, are two:

o the understanding that it is not their role to

mike*. scientific judgMents

o the appreciation that it is,10eir role to show

theTrogram officer how to do what he wants to

41o

HOW CAN ADVISORY COUNCILS BE ADMINISTERED E CTIVELY?

There are three basic issues in -the sel ction and effective use

of an advisory council:.

'

o What purposes sliould the council. have?

How should its menberehip be determined?

How> should operate?

The purpose of an advisqry council can betoTrovide adviCe":or

assistance in OnearTMOre of fourprincipal areas:

-et

program objeCtivesvand.priorities

program

selection

A)plitical and, constituency: support
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'Program Objectives and Priorities. Advice on program objectives

and priorities.is probably the most concon advisory council role. -

When tbe council is well-chosen for theprestige'and"representative-

nese of its members, the council's impiimatur on a program serves

to validate and justify what must in the end be subjective, value-
.

.laden decisions, essentially political in- nature. Some councils

are chosen because their ideas and judgments concerning objectives

and pr4orities are truly sought by the agency; in that case,

extensive supporting stnfeiWork and frequent meetings are'essential

to provide the information they need-if wise advice is to result

from their deliberations. However, many councils are Chosen only to

provide the proper imprimatur tovbjectives and Priorities determined

by the agency itself; in that case,,nostaff support and short,

busy meetingi are the rule.

Program Substance. Advice on program substance is another G

con role for: advisory councils, `especially when they comprise

prominent scientists.: Some councils serve as usehil channels for

ideas from the agency's constituencies. - (For exiMple, -NTH institute

advisory councils channel. ideas from organizations such as the

American Cancer Society, hospitals, and Medical schoolSO Some

councils provide continuing acceps for the stency.to members with
A

expertise that could not be afforded or oitained in 'the full. -time

staff. They provide'fresh ideas andsUggeet new directions for the

agencylif.programs. ,.

.,41#,prokctSeilection. Assistance in project.selection is a less

ii;quelii role oradviaory councils, although.the'NUI institute_
.1

Couneils all have that responsibility formally: Their principal valUe in
Y *

this role lies in their ability to give legitimacy to neceSsarily.
,

arbitrarytdecisiolis; they insulate t4e, agency fro; ceitain.kinds

ofTiolitiCalytittack-.and ingolcate to the scientific COmkUnity that'

,' the award process is not doilnatedli:bureaucratic capriciousnhss.-.

'POlitica; and Constituency. Support. Every adviiory council

plays an.important, though:often implicit, role in building political

and constituency support for the agency. While few agencies go so

for 4A 0 have their members formally lobby 6eforo Poilgresw, advisory s`
4
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council members. frequently testify before Congressional committees,

hold informal discussions-with Congressmen,and engage in other
. .

restrained forms of advocacy at which-they can often be .mare effective

thin agency staff. Their advocacy may also go on within theXxecutive

branchmioth within the departments and in the Executive Office'of.

tht President. They also play an extremely important role in building

a professional constituency among their colleagues for the agency.

It is generally intended that they will "tell their colleagues that

the agency is on their side and doing a gobd job for"the nation."
.

Conversely, they can'sensitize,the-agenti.tO proklems in the scientific

and lay communities'. ..- -)

The National Institute of Dental Research formed an advisory

-council of prominent university scientipts and engineers when it
,

+,4

wanted to initiate a program of.dental research in universities

outside of dental schools. The couriciir 4,ole to adVise the
,

Institute on the capabilities of various universities, provide

university contacts; and assure the university community of the

*ieriecisnese and challenge of dental research and the quality of 'the

Institute. The Council played an important role in building receptiv-

ity for the 'program in the universities and in identifying appropriate

sites for research centers.
.

Problem. There area number of problems .and differences of

opinion concerning the ;moiler roleof advisory councils.

A major problem concerns the appropriate fJegreg-oCeuthority:
*. ?
for couucits;that is, the proper balance between ad - giving and

.

decision-making. Thoselto.believe thitadvisery councils:should

limit themselves to giving advice fear that if they are given
1-

decision-making power, control of the agency will be kurneddver
.

'to some faction from the :outside research cOntounity,' iurther, some.',.
...

,.
. -,. .:,-;:

:

feel-that the research community astepresented oit4e usual. advisory:
. .

panels.will be'toe tied 0 the status qo to change alien the agency

shoulti.-'Those Who area:in favor of deciai0674akteg power believe
,,-

that suck.authority is necessary to attraCi.and retain.the.active
.

council.interest of fir4i,class--mewbers, 'for; the i

I . ,
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The difference of opinion is actually more comple* because it

concerns whether or not advisory councils should have decision powei

widh regard to each of three areas:.

C
o program objectives' and substance'

program subotapce

o project selection

One Wel; is that councils should have decision,power with regard to

programs, but should not be submerged in the details Of project
40 lir44

The opposite view holds that only by becoming familiar

with a,ie specifics of projects can council members gain a sufficient

underitanding of an agency's program to be ables.to provide useful

advi4. Part of the resolution of these differences lies with the

--;;"
--......vmte.mts of staff support and pre-meeting council efforts undertaken;

with proper .support and effort a council can examine many projects

without becoming overwhelmed. by detail. Another part of the

resc:Jtion depends on the 'seriousness of the :council's independent

review of the decisions it makes; if it:is willing to examine in

detail only staff=selected special cases,. it' call exercise decision

authority withodt undue eifort.

' Another problem implicit in what has been said above is the
,

balance betiteen the advieory council's- power =et the director's

'power. Some, advisory .cohniils run' their agency, others, become the

agehts of the agency_ director. This is only partially determined by

formal assignments. of responsibility;

of the direptor;.the membership of th*totincil-,

is aupported and Used.

Membership

k\uport. the character

arki:the way the council

L

The merbertihip:of,an advisoryittsuccil,shOid be *ermined

according to the purposes of, the co il, thi.degt authority

it .ic.intended- to haye, and the ways Nag 115-xik.it lidav be suppOrted

and used. Naturally, council-a 'intehae xitimize agency'

decisions to build constituency -and Co,teress.tronal support, and to
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: tionexi, and representatives of the lay public chosen primarily.for

their eminen`ce and influence. However, councils intended to

participate' effectively in*:Making agencyprogram and'project decisions

and to contribute useful substantive ideas comprise members

chosen fortheiritdMpetence, willingness to deote considerable-time

to 'council activities, and *ability to contribute effectively at

meetings. The balance among scientific, practitioner, and public

representatives favors the former where the agenCy's major concern is

with basic research, and shifts toward the,lattii whether the agency's

major concern is with applied and problem-oriented R&D. However,

the effective-use.of public members on NIH institute hdvisory

councils had required special efforts to draw them out because lay

mei0ers do not feel competent to evaluate tie scientific projects

and hesitate to comment onthe quality of science.

NIH institute directors emphasized the importnnce of the

council members' personal qualities in making council meetings

effective. They believe that the institute should:

o choose council members for style. and=

skill before professiOnal competence -

o choose meMbers_Who lave'a strong point -of -view.

Politics plays a role in council membei select:16A; since nominees.

are ordinarily approved at departmental or higher levels, but some

agencies feel that that has its benefits: political choices are

belietied to be better connected to funding sources' and betterable

therefore, to assure the agency a hearing.for;i.aprograms and

Ludget requests., An attempt is usuallY made to, lalance the repre-

sefitatiOn on adVisory councils so that they'inClude: ,a range of

scientificdisciplines,' institutional and geographic spread,

repreOentation of minority group's and women, and7(Sometimeg),:a range

of ages.

A frequent. recommendation was that.advisory council membership

have fixed time limits, otherwise there is a tendency for u small,

fixed group to waintain dominance of the council fiat a long period:

O
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Operation

The effective functioning of an advisory council-is-higHly dependent

..on the way in, which the meetings are organized, the staff work is done,

and the director participates.

Experience with the NIH institute advisory councils r.3112'oests that

effectiveness is enhanced by the following procedures:

o The institute direCtor.serves.as council chairman.

"Since the general role of advisory'countils is to

establish two -way communication between the various

constituencies and the.institute,:it is necessary

to hae.someone in the chair who knows the institute..

well; that is not likely to be a council member.

Abreover, unless the'director is chairman, a tension

will be established beiween'the director and.the

council that is likely to result ih his not bringing.

issues of consequence before the council.

Meetings, are arranged to. permit as much discussion of

issues as possible. One institute proceeds as follows:

Before each meeting, the institute staft.deVelO04-Ae'

key issues diEcussion. The director asks one

member ofothe Council to. think about each issue and

present his thoughts at the meetings. This leads

off the discussions; the institute director then

attempts to' focus the 9scussion dUring the meeting.-

Another institute reliei slightly tortan staff
,,

work before byealeeting.' .Once the'sPecific topics

to be discussed have. been identified, the staff

prepares papers on each one. the director

selects one.douncil member as "Agenda Chairmen". and

goes over the.dgenda with him before each" meeting.

During the,meeting, the direCtor: .

.

o does notask council members tb directly

state their positions on a policy issue,

6..

S

4.

41b
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in/ the belief that most of thest are

reticent about taking unequivocr.l. stinds

o flies to keep' debate from getting angry,

/in the belief that ''angry members will not
spread a positive view of the institute

tries to draw out the cements of lay
. ,

members, who are reticent in the presence

of scientists

seeks to have everyone participate and

have a feeling qg participation

Still another institute insures effective discussions

during the council meetings by ,dividingthe council

into Subdommittees for discussion of the issues,

before the general council, meetings; the subdommit-
,,

. tees then make recommendations to the general

council.
r

o .Menber8 cthetnvOlved personally and informally,in
institute izfiairs.* The director of one institute.

Makes a conscious effort to get to know every

council member personally, especially through

arranging Social events. Between meettnge, he

- engages inprivate,: personal communications with

council members; he ries to them ad hoc for edvice,
and involves them in institute activities (for

°_example,.,having them headup task forces or serve

oncommittees). ,

o The council is listened! to.' Fundamental to the

.effectiveness of an advisory council, of course,,
is that a 4eelitii.-.of mutual inlet and 'respect

deireloP between .the.coundil and `the institute.

;Only the staffiel the .institute asks. for and
Iiitens* to the .council's advice will it* members

be willing to devote the. effort 'needed to provide

adviee th will be -lietened-te"--*--- _



WHAT' IROULD BE THE MAJOR. FEATURES OF -TEE 'MANAGERIAL -STYLE?

Four major fecituree. solve, to dgfine the baeic manaiement
style of an R&D agency in theisupP9rt of 'extramural research. These
are:

MANAGEMENT DECISIONS

The allocation.of managerial` effort among the
ihasestof R&D activitY.
The degree of control Te.xercised by7the agency
over the R&D activities it supports.

The extent of external participation in the
management process.

The variety of ,nznagetnent 'styles employed Sr, the
agency.

of Managerial:Effort
R&D agenc.i0s alibeite 'their manageLal efforts in different ways.

imiti 44: three principal phases of R&D .. activity 4- planning) develop=
nrent , and evaluation:.iljlheire different 43.0eations`-4eilive from

_different philottoPhier:.-of',OD manigement'eed,frOm .different R&D
objectived.:

Devekopment Eninhasis,:-. proaiat,'44opted many R&D, '7age`641.es
.has been to pleat primIty managementrempheaws on the eeiection and.

funding of individual projetts; that l'%,,ton tfhp!development2ph
RR activity. In this appreachi:liktle ,kttentie,r4les explicitly

: r. .

to the prior ginning 'OCCoMpreheitOve;prOg*ams or* the':eValgation
of program after Coiapietlen... R&W:.fianageMefitPer,

cases is almast .entirely Asele°Cti..4:24f. thi::prOjeCts

to be funded` from among a large coiiectionACprotio*Y.40.4r9iits.

The basic 'management styles, of and NSF share thieAevelikinent:
eisphssis they differ principally4in the techaniSm employed for
project Selection.-
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The advantagea of this emphasis apply with 'greatest force when

the R&D being funded is.basrc research in well-developed scientific

disciplines. The development emphasis has its pialosophical basis

in the beliefs that:

o scientists at. the frontier are the best sources\

of ideas, about what needs to be done;

1%th...scientists will continually generate thode

ideas.and present.them tpthe funding agency;

o 4seleciion amOng'theproPosals should be based

primarily on the scientific quality of the proposal

and the coipetence of the proposer;:

o the best scientists. will not or cannot work on

other people's ideas;

thel'estsic.post evaluation of a' cientist's per7

formamce-is prOVided by his peers in the form of

' theAlecision to publish his papers in professional

journals and the reputation that ht14btains.

In sum, with this; emphasis the R&D agenCy-servas as a Selective
r

fundiug.source.for a more-or-less self-governing community of
o

scientists; the agency has only indirect influence over:the topic6

and. evaluation 4f the research.

The diaadvantagea of this emphasis are:-

w
o. it does not sufficiently serve the public interest

.

in assuring,, that public 'funds are eXpended to. meet

Tublic-needst
.

doeS.nofiermit sufficient coordination of

activities. conducted as separate .projects;

it does not pay sufficient attention to assuring
.

that the projects suOported'actually.are
- )

Carried00124.,
.

.
.

,it relies toomuCkupen theself7direction and

self-evaluation pf the R&D community and there
. .. . .
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are partiOns'of theOl&D comannity for which such
.

-reliai4e.would be unWarrantea4

:3t is .a propriatje atheat,,for the support of basic

,researcp; but .is inappropriate for practical and
,

1,ro*rammatic.:R&D in which 'goals must be established,1

prOgramalanned, ana progiess monitored.

.Planning Emphasis.* second major.:apprdach places the primary

"management emphasis on the .design of fa programs comprising coordinated
r,

series of projects; that Ss., on the planning phase. The basic manage7

mentstkles of NASA-Coddard,,Air Force weapons system development,

the National Cancer Institute's collaborative retearch,and many:

industrial R&D agencies have this primary emphasis on planning.

The advantages of this emphasis are strongest when the R&D being

funded'iaproduct or process developMent 'employing well7defined

clinical or industrial skills. The planningleMphasis has its

philopophical basis: in the belief8that:.
,

the goalaof.an R&D prograp can be established

"Outeide-the R&D'commUriity;

o . the pecessary R&D project can be specified by

individualaotherthan those who will be per-

foreing the work;

the best Way tQ assure achievement of the

specifiedgoalsjis to design:a.coordinited

series of projects.;

goOd scientists and developers will work on
,

projectsAefined by others;

o close external monitoring ofproject Progress.
.

is both feasible and desirable.

-

In sum, with this:emphasis,:the R&D'agency serves 'as a purchaser of

carefully - defined serviCes from the R&D community; the agenCY has

direct influence_over the_subject and_evalUetio_n_orthe research.
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The disadvantages of this emphasis derive in large measure

from.fears that planning will extend to areas of research activity
0

(especially basic research) in which itnight be inappropriate;:

that the. planning will be incompetent and'the monitoring onerous;

and,that.dreativity and quality will beinhibitc4 by too detailed'

a plan.

lOwever, there is general agreement that for complex R&D 0.-

activities in which there is a solid base of knowlehe

and tichnique,' a.munber of competent-development organizations,.

ancrwell-defined eals (such as in the` design of spaCedraft), a

planning emphasis is appropriate. The-primary disagreements

concern the bodndaries of propriety for such an approach: would it
6.

be suitable for managing the deeign-of,new forms :of eddcation, for

example?. In what areas is there a sufficient .base of knowledge,

technique, and. institutions to enable adequate planning td.be

con ducted?
.

Balanced Emphasis. A third approach places the manageMOnt

emphaiin in fairly even balance between the planning aid development

phases. Planning, while present, is carried out.on.a,dentinUing,
.

incremental basis, rather than as a unique, comprehensive exercise.

Consequently, the management effort being devoted to it'at any

instant is less than:in the previous case. The development phase,

Whileit'includes:project monitgting as well as 'selection, aharei

the managerial entphaiiis.-with thel4anning aCtiyities..;This balancdd

emphasis is characteristic of some of the R &D management practices,

of HIM, the Departmd6t of Agriculture, and thebffice(of Economic
. +

Opportunity.

lbe.advaritages of this balanced emphasis-are,strongest in the

Case of applied 'research o continuing problems of praCtical concern.

The balanced emphasis hai its philosophical'basia'in.ihe beliefs .that:
4 .

alb

o the'goalsof an"R&D program can be.established .

. "outside" the R&D comMunity;

o the continuity of.cOncern for, most of the agency's

.issues means that planning maybe accomplished in

an evoldtionarY and incremental fashion;.
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o good scientists and developers can be attracted

to projects defined by others;

careful project selection procedures, relying.

upon practitioner as well as. scientist judgment,

are necessary and-appropriate;.
. .

.

o careful'external monitoring of projects .

is both desirable and feasible. .':4

In sum, with.this emphasis the R&D agency is linked with its R&D

community in a continuing association in which the agency Provides,

monitored support inyeturn for-the R&D community's dedication to

the goals established by the agency.

The'dieadvantages.of the balanced emphasis deiive from- the'

belteethatAt dots not go far enough toward either the planning

or the development emphasis to.satisfythe strong proponegs

Evaluation Emphasis. A.forthapproich is to place Management

emphasis' on the evaluation phase of R&D management. To our knowledge,

no agency has adopted it, althbUghthe Cooperative 40ate research

Service of USDA has, come close. Weie itimplemented, it would involve

the devotiam)of celibiderableeffortto reViewingthe performanoe of

projects add prograti after their cotpletion; the resultant infor-

mMtion.would then be employed in the planning'and development Of new

cprograms and projects.

00'00T:tags of Such an emphasis would be that much program

planning andaltost all project selection is accomplished nron the

. basis Of written proposals describing what will be done, yet in many

cases thieresUlts in a pretium on skillful writing and excessive

optimism. concerning what might be accomplehed.hy:the propOseclproject

or program, Were major efforts to be undertaken to evaluate perfort--

ance after thefact, it would probably hivpa positive effect on the

realist of propOsed projects and programs and on the. ability to judge

the Competenew 7fprotpe4ive performers,,

The disadvaritagas of such an emphasis

of actually making Such'evalustione(slthough they should not. be

any, more difficult, to make than project seledtion.decisions on the
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basis of proposals) and of link.Ing theingeffectively into planning

and development decisions.
s

Degree of Control

R&D agencies have a choiCe of the degree of control they.

exercise over the R&D activities they sponsdr.

'Passive. At one extreme, an agency may adopt a passive mode,

leaving. the planning, conduct, and monitoring of research Up .to the
. ,

-R&D community itself. This is the style generally adoptekby

agencies supporting basic research. Its justification lie:sin the.-
same assumptiOns 'about the R&D process that were listed in 'justifi-

cation of .a developmental emphilsie for R&D management. Its legal:,

symbol, is the grant as.a form of 'support; grant-supported R&D is

traditionatiy considered to be legally under the control and reiPonsi-

biltty of the grant recipient.

Active. At the othei extreme, it may' adopt an activ'e mode,

cloielY specifying and monitoring what is to .fie .done at each stage

in the R&D activity. This is the style generally adopted by agencies

:supporting development. Its justification derives from experience

with engineering and applied research. Its legal symbol is the

contract as a form of support; contricct-supported R&D is considered

to be legally subjeit to the control and monitoring of the cOntract-
.

ing agency. , _v

Intermediate.. In between, of course, there are a range of

. balances between passive and active control, that have 'been' found

by a number of agencies. Some of these..amount.. to changing, the

degree of control. at ,different phases of R&D management. Po;

eiample,. the agency May exercise close control. over program,*d
- . -

pro3Sct planning, but then spend less effort ii monitoring"the

progress of the resultant;R&D activities.

Degree of articipation

Another charac eristic that defines an R&D' agency's management

- -'style:ls -the -degreeof external participation in the It" rf ormauce.

*of its responsibilities.
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Considerable-. NIH, for example, 18 characterized by extensive

participation of the external research community in decisionmaking

during all phases of management. Study sections, comprIsing

proitinent extramural biomedical researchers, assign the basic ranking
e

of proposals for support of extramural research; institute advisory
,

councils, comprits.ing researchers and practitionero, ratify study.

section rankings ansflaitroduce program judgments. The NIH staff

assigned t9 these executive- secretaries of study
x

sections and. institute program officers -- play a relatively, small

.r91e in the deciei nmakirloOkis of the substantive decisions.are
ar

made by these ixternar

Iiinimal. 0NR.add NASA-Coddardi however, place almost a clusiVe

reliance on internel staff for decisionmakidg. 'ONR program oflicers
.

rely on their own judgment to a greater extent than basic science

program officers in most'other agencies; NASA Operates in an R&D

context in which reliance upo'n outside judgmti.nts in making contract

awards would be infeasible and in which a high level of staff

competence' and awareness of agency needs reinforces the inclination

to reserve such judgments to, insiders,

Determining factors. Several factors affect the degree of

external involvement an agency finds desirable. All elseremaining

Constant, the tendency to involve woutb.iders will be greater:

S5

o as involvement with ba4c research increases (the
. ..

.outsiderswill:. be basic scientists);

as ,involvement with4,devel'opment 'increases (the

'-outsiders will be practitioners and users);

o .the higher the' quality and prestige of a lield

of science being supported- (the outsiders will

be scientists in that field);

-the smaller and less qualified 'the internal staff;

o the. greater the need to ,build .an external

__.constituency..for . the .. agency;



e;

o the greater the chance of conflict -14-i terest

for agency str_s_ff;

o the lower the chance of conflict -of -i erest

for ,outside participants.

r

. 6 .

An agency supporting basic research in an area of high ehity,

science.and well-trained scientists, which feels the teed to build

an external conAtituency-will find it desirable endleatible'to

engage many external scientists in. its deliberations, as NIH has

done.

An agency supporting hardware development in an area oir high-
.

qualitykscience and.engineering, but str ong competitive indusatriai-7
.

interest, is likely to find it necessary. to rely almost solely on

internal management competence, as NASA and the Air Force have done:..
N

a

Variety of Management Styles

The final.determtnentofan agency'ibasic Rep management

paradigm is the number of management styles it uses in dealing with

different.RAD Communities and objOctiVes.-

" NIH, for exemple, emplois its basic duf w,.renie,Process almost

exclusively (since it supportshasic/biomedical research almost

'exclusively), whereas NIMH has added to dual review a variety of

other management processes:

coordinating centers to encourage'other components,*

of INH to fund interrelated research, service
r. No'

ind.training programs in specified subject areas;

o funded centers to suppov. research, service, and

training programs in waned subjecbireas;

o the mental health seivices R&D. program to

deVelop and implement improved todes of delivering

health services.

.Similarlyijii4A-Goddar4.0010Ys one basic paradigm.(With:a number

of internal.vatiotiena), while.the Department of Agriculturellan

Added proCesses fo?Oeveloping cooperative regime" reSearch projects°,
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to meet meson needb of several states,and special research projects,

- to respond to high7prioiity national problems, to its basic procfss
for funding state agricultural experiment stations.'

-wfamo: A unitary. management style, which. uses essentially the same

planning, developmenti and evaluation processes for every R&D

activity supported by the agency, has the advantage 'of'managerial.

simplicity sack consistency; but it has the disabantage of providing

inadequate response to variations in. the_ R&D communities -and objectives

that many agencies face. An agency, such as the MIE,-that is likely
.

to support a wide, raiige..of R&D communities (from the'behavioral and

social sciences co the phYaicp1 sciences. and education) and a variety

of R&D objectives (fronbasic research to development and dessnstra-

tion)will Probably need to employ a number of different management

processes matched to the needs of its several R&D communities and
.

objectives.

HOW SHOULD BUDGEt ALLOCATIONS BE MADE?

The pi mai management decision'is bildsget allocation. The

manner. in ch that' allocation is made is-a- crucial determinant.

lof an R&D agency's management performance. There, are three aspects

tif budget allocatiOn, that must be considered in develdping- a
management paradigm. They are: '

4

a By slat process shall the decision be made?-

3;Hist bUdget strtictikre should be employed .in

decisiontiaking?

o What. factors lildit or ekpand the flexibility
with, which budgets can be allocated?

Process

4

The process of budget allocation has three aspects: its mode a--

comprehensive or incremental; its ,direction top-dbwn or botstoni-up;

and its groceditre -- collegial or advereatlal,.

Mode. Theoretically; at .least, there are tw
budget decisionmaking: comprehensive and incre

modes of



In the comprehenaipp mode;- the entire budget is assumed to be

available for distributiop in the way that maximizes the agency's
,

objectives. 'Fora substantial R&D agency, tompiehensive budget

allocation every year would mean a considerahle task of comparing

a` large number of possible programs against eplich other to select

the optimal combination. But sompreriensive budget deeisionmaking

generally occurs, if at all,'only once in the life of an R&D agency.

At its.beginning. The programs chosen-then tend to develop a certain.

persistence that reduces'thr flexibility of,allocation possible in any

subsequent budgeting period. Consequently, most actual budget

allocation occurs in an incremental bode,.in which'only a pottion of

the agency's budget is really available for distribution to increase

service to the agency's objectives. This:incremental mode of

decisiOnmakinglubstantlally reduces;the problems of making budgef

allocations (by reducjng theitumber:of degrees of freeden),

also reducing, (somewhat)' the degree- tO..which:the resultant alloca

tion can. Optimize service to, the agency's objectives'in any one year.

Thoie who faVok comprehensive modes of dicisionmaking tend to

do so ontheuretical grounds afteralI, comprehensive comper:.son's
4-

are the only way-to assure that maximum benefit will be received

from a given budget; while those who, avorincremental'modes do-

on both practical and theoretical grounds, - --it is unlikely that

aify agency with continuing programs will have more than a small
.

POrtion.of itsgregourees truly available for reallocation in any

year and moreover, it ids not clear that any RED ....iency's capacity

to _examine alternatisie allqcOlons is- gpod enough to obtain the

theoretical benefits of comprehensive allocation. All.R&D agencies

that we examined make theirmajor budget allocations incrementally..

e Direction. Another distinction among budget deciaionmaking

processes concerns the direction in which thedecision proceeds

'along lines of authority: bottom-up or toi-doWn1

In bpttam-upideciaionmaking, each of the agency program officer);

prepaie's budget =quests describing his best judgment of his needs

for the nextlindget period. His immediate' supervisor then combines
e 1.
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-and modifies the budgets from the several program officers reporting

to him and forwards the merged budget to his immediate superior. The

groceas continues up the line of authority until it reaches the

Agerkto, director who combines and modifies the budge4 to produce an

age6cy budget that goes Co the .responsible executive agencies and

thi'bongress. When the executive and.legislative branches act on

the proposed budget, their decision leads to a,modification of the

'proposed budgets at each step down the line of authority. The

"-modification may be a simple equal percentage reduction (or $.3cpansink)

up and down the line,-or it may be a different change at each step:

In the latter, case, the process cornea to resemble top-down decision-

making.
,

,..

In top -dorm decllionmaking, the-agency director decides upon
,

an allocation of the agency's budget among each, of his principal

subordinates. Each of them, in turm, allocates his budget among

his subordinates.. The process continues until each program

'officer,receives-his allocation, which he then uses to support

R&D activitLeat

The difference between bottoM-Up andApp-down AcisionMaking

could be quite sdbstanfial, if budget detisionmaking were done in

the comprehensive mode: However, when the'Aecisionmaking is

incremental, the two methodi tend to merge into a mode in which
U

signals- about the desirable and possible budget increments at each

level travel up and down the line of authority.

Procedure. A third distinction among budget decisionmaking

processes concerns the procedure by which the decisions are made:

adversariaa, or collegial.'

' In an adversarial procedure, the several subordinates compete

for the 'budget allocated by their immediate superior; the amount

each of the subordinate organizations receives dependson its

ability to Convince the superior of the value of its programs.

-In a collegial procedure, the several subordinates' decide among

themselves' how they will divide the budget macle available; to them

by their immediate.superior; the. amount each subordinate Organizatidn
-

receives depends on its competence In 'bargaining with its fellows.
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: Both C011egial and adversarial procedures are employed in

federal: R&D agencies.

Structure

The-taxonomy used to' define budget categories establishes the

framework within which the major resource allo'cation aecisions at

an R&D'agency are made. There are two major classes of taxonomy,
. .

leading to two alternatiVe kinds of budget structure --' input-

. structured and output-structured..

Input-structured. An input-structured budget is one in which

the major subcategories correspond to faCtors.that enter the R&D

process. These may Uthe inputs recognized in Conventional.

accounting categories --- 'Salaries,' facilities, eqUipment, traVel,

and so on; or the inputs. defined in terms of R&D fUnding mechanians

basic research grants, development contracts, fellowships, and so

on; or the inputs defineein'terms of suppkirt, for certain groups of

-RAD performers (disciplines) -- biochemistry, genes, statistics;

and so on While.these_categories differ conSiderablir, among them--L
.

selves, they represent simply different groupings of the resburces

entering R&D activities. They provide data that is most usefUl in

making administrative decisions. NOst R&DagOnCybudgets.sre

structured in one ofthese ways. FOr.example, at NIH the budget

is structured according to intramural,'extramurpl, and special

programs; and consequently, the competition for funds'betwebn

institutes takes place in each of these.categories. "4"'

' Output-structured. An output7strUctured.budget'is one in which

the major subOategories correspond:to aspects of the result's of

the R&D OrmCess. .These may be the resources associated with

activities.serving.each of the major agency. objectives -- develop
.

leukemia
AB
vaccine, design andlaunch orbiting solar observakory,

.

-increase knowledge of DNA functiOningi create new dental amalgams,

and so on; or thee. resources devoted to.prograMs serving .particular

groUps cof users ,dairy farthers,.feedgrain farmers, high school

science teachers, leukemia patients.' -The virtue of this form of

budgeting is that it produces. data directly useful in .the process

of planning. By displaying the resources currently devoted to
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specified agency objectives or user groups, it establishes the basis .

, .

for rational consideration of. the reallocation of existing resources

and allocation of new, resources among competing age:icy, goals. As R&D

agencies .begin to deVotegreater emphasis, to the planning-and evalua

tion aspects ofRE.D.management output structured budgets should gain.

wider, use.

Flexibility

',The budget allocation decision is affected by a variety of factors

that operate in, one or another way to limit or expand the flexibility

of budget choice.

Limit. Among the factors operating to limit budget flexibility

are the following: .

Program continuity. Most R&D.piogrems and Many

Projects have. great persistence. Some projects

simply require several years foracompletion;- most.

NSF and NIR'grants are for:3 to Yyears for thit. ,

reason.. Others:develp their:own-momentUM through

the'growth of Constituency groupsrthe. F Summer

Institutes for teicherShave.significantconstitu7

ency and Congressioriel support. :Tile consequence

of these factors .is that mature R&DAgencies find

very large portions of their budgets committed

each year to continuation of existing Activities,

which considerably limits budget flexibility.

Ear- marking anctline7items.: While:many R&D

agencies welcome, Ositive Congressionalconcern

?Or and support of theiractivities,'it sometimes

comes at the'price of reduced budget flexibility,

since Congress may earmark certain parts of the

budget to. specific:aCtivities that it favori. If

done.onA regular basia, thig may take the form of

Congressional budgeting not of a single total sum

to the .agency, but'ofAseries of specific sums

("line-items ") to subcategories within the total budget.
.

For example, Congress regularly earmarks siguificant
. :



'portions-of USDA'researCh-funds.forresearch.on.

cotton, tobacco, soybeans, and soon.

.o Formuta-granting. Some R&D agencies,toost.not-ably

USDA and NIU, allocate .a portion of their budgets

acco rding to a-fixed4Ornmia. The USDA expenda.
e I

.

about a quarter ofltstotal R&D budget on a

fornida basis. in support of the state agricultural

experiment stations; NTH provides certain insti7

tutional grants on a formUla basis.

o Intramural Programs. Organisationa'with intramural.

research programs find that the intramural budget. -

is:hard to adjust;' this is especially ttue.When the

intramural researchers hsmeCivil Service tenure.

Budgets tend to be determined primarily:on the
'12> eo

.

basis of the 'nuiberofintramuraesearChers and

their, interests, rather than on the bastaxif

Changing needs.

Budget shrinkage. In times of budget stability or

Shrinkage, existing prograna'tend:to take up most

of the available budget, reducing. the opportunities

for new starttand redirection.

Expand. Conversely

flexibility, include:

-
the factors operating to expand-budget:

Finite programs. The tendency for programs to

develop excessive budgetary persistence can be

counteracted, in part, by establishing a clear

time limit on prograns whenthey'are initiated.

To reinforce this approach, specific program

goals and. planS.can be 'set.. and constantly reiterated.

o Single lime item budget. R&D agencies have an,

obvioUs'preferenCe-for receiving budgets as asingle

sum, .without Congressional or other, specification

as to how it is to be allocated. NASA is, one agency



that operates under _this condition; consequently,

the separate NASA Centers=reCeive funds to the extent

that their programs respond to the agency's needs.

a Discretionary granting. As opposed to formula

, granting, discretionary granting ,retains' the

agency's control over budget allocation among

projects. ;

Budget growth. Clearly,newdirections and

reallocations are easiersta carry out 1;4 times of

budget, grawth When new funda May be allocated

freely...

HOW SHOULD PROGRAM PLANNING BE CONDUCTED?

During the Planning phase of R&D management, two principal

functions must be accompliithed:

developing new program ideas

o defining the specific objectives and major tasks
of each new program

.1

The manner in ,whiCh these f.unctiOns .are.:Vairied out differs con:3147

erabiy among the various' R&D agencies. Those that amphsaize the

suppoft of basic research tend' tOput little explicit and regular -

effort into planning; .their efforts are usually ad hoc and responsive

tathe concerns of the external R&D comMunity.. However those having

an interest in practical and programmatic R&D. generally employ more

'elaborate:and routine. planning.prodedurfis ;that respond to the ,

interest of practitio'ners and other eventual users of D product4.

new. trogram Ideas
. . ,

Ideas Ear new programs cope from a variety of sources, courted

. more or 1648 assiduously by":th6 several R&D ;agencies.. In many

eases, internal staff, and managers generate' most new program ideas

themselves; in a number of Casiti,1,eiternai practitioners and

sci_eptista play a large role iirthe eStabliahment of 'new ptograms.

)
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aternal Sources. Ideas for new program starts arise within

1.41)agencies'-from ptogram managers, intramural scientific staff,.

and-the agency's administration.

The progrdm managesera Of' existing extramural programs derive

recommendatiOns for new progtamd in several different gays, including:

Identification of promising redirection or spin-
e/offs from ensting programs.

SevetaLagencies identified this as the most

freqnedt source of new program ideas. Tbe.FOrest

Service, for example*- redirected on-going work on

.disposal of pulp .and' waste ,in order .to study

the effects of distributing sludge 'from waste
A

treatment plaits on forest floors, when the latter
. .

idea was proposed. The National Institute of Child

Health. and, Human DeVeloPment separated a program

on population` from'an existing program of reprO-

--ductiVe Studies when it became clear that the

'government was becoming interested in popUlationl.

problems.

Detection of aharrging direCtions in,the
it9.,

In basic research. agencigs; such as NSE..-ands.NIH,

new program areas frequently follow,'

lead; the research\interest of the basic researCh

communities, When protrawmanagers'detealtdmiliel

in the activities-of a field of sdence, they

translate them,into.qew agency program areap. ;;

. Perceptiins of critiCal. needs cazd opportunities.'

In applied and programmatietedearch agencies,

program managersIshould attempt to keep abreast

of the needs of the practitioners and: -other users

'and the opportunities.opened by new R&D develop-

!lents. That information should suggest new ,0
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This and the preceding method rely upon the

,individual perceptions and judgments of program

of\fiars. Some agencies attempt to proceed more

formally, especially in the identification of

need. ,

Analysis of data and formal studies*.
A variety of different kinds of studies can 'be

undertaken, to determine needs that R&D can 'meet.

For example, NIMil is considering using hiornetric
data to, gauge critical needs for. research. In

. one instance, observation of declining state

mental hospital and increasing community mental

health center case loads, plus data showing that

blacks are not using community centers, ;las led

to research focused on learning why blacks do

not use the ceneeri3.

NINE also conducts 'small surveys of the views

concerning critical R&D needs held by attendees

at research conferences, panel meetings, advisory
il

t council sessions, .and so on.

1 NSF's Division of Research Applications (RANN)

has a group that sponsors problem assessments
.

and exploratory research intended to determine

the need for and character of new R&D programs.-

intended to respond to .insjor national needs.

NSF's ,Education Division has -been concerned with
.

developing new pre7college and undergraduate

curricula in the sciences. The identifiCation

of:new program areas 'is assisted by maintenance

of' a 'matrix of subjeCt matter versus leuel of
schooling. 'As curriculum materials, teacher

training and retraiid.ng, and diflusion activities

are completed in each entry of the matrix, it is

checked off. Program funds can then be targeted
k

)
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to the blank entries. Before programs are under-

taken, howevIr, they are also ixpected to satisfy

the requirements that there be a need for the

curriculum that is perceived by Congress, the OMB,

and the eventual user community; and that there be

an available development team that is right for ene.

job.

Yet another approach to identification of R&D

program needs is evaluation of existing operational

programs. .Deficiencies idefitified during such

evaluations suggest R&D goals.

In agencies that haye introxpral staff resecantlers who may

become extramural. program managers, .pew program ideas often come.

from the in7ural.statf,

At NASAGoddard new program ideas can and often do

arise Spontaneously from within the intramural

staff. Since the staff is kept aware of NASA's.

long-range plans and priorities and since Goddard

has bdth managed and conducted proggmmatic

activities for over i-decade, these itleas are

usuallyNlose to the mark. The staff member can

usually devote a few man-months of effort to .

development.of the idea without need for high

level approval.

At 0E0's Planning, Research, and Evaluation Division,
.

ideas for new extramural. rograms occasionally
. .

develop from the studies being conducted iniramurally

by in -house staff. For example, a program to

experiment with. variOuS,forms of health. care delivery

for the poor.grew Out of an in -house review -of the

OEO income Maintenanceexperiment.

o

.

AtNIA;intramoral researeheri may suggest activities

to be..parried out by outsiders' through NINje

r
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llaborative research mechanism (which is.separate

onlextr amural research). -These.are'usually

ctivities needed as a part of intramural research,

or deriving ftoM it, for which intramural skills.'

are inadequate or inappropriate. At the National

Cancer Institute these collaborative programs play

a major role in'carefully-designed R&D progrins

directed toward specific products.

Every agency., of course, finds itself subject to some extent to

the R&D interests of its a&niniatra.tion, most particularly fits
c I

director. Some directors.are content to exercise theii interest

through selection among tilt! ideas brought forth by the staff, others

often suggest new'programs. In the case of 0E0's PA&E, the director

and deputy director's suggestions have a special relevance and "

value; since each of'them serves on high-level policy task forces,

each brings back to 0E0's policy-oriented research program a strong

feeling for policy needs and priorities. .

External Sources. .External sources of program ideas-axe
.

more varied. than internal Ones. 'Soda ideas come from,operating

agencies of the..goveinment, some from the broader practitiOnir,

and user communities, and some from the R&D community.
. .

Three R&D t3encies that receive pxogrem'ideas from operating

agencies are:the. U.S. Ait Fotce, NASA, an/NSF-RANK. .

The Air Force has formal procedures for obtaining R&D program
. . .

.

recommendations from the Operiting_conmanda. Any general. officer

in.:any of the operating commandi can begin,. the process by stating

apperceived need to the Director of Raquireuents in his command.

The Director prepares a document describing the Required'Operational

.Capability (ROC) and sends his counterparts in the other'

commands for coordination,. and then to hie,cOmmanding officer for

signature and transnittaltO Air Forcelleadquarters. At Headquarters

it is assigned to.an actioneofficer who sends it fo the Deputy.
.

Chiefs sd..Staff and tosubject area R&DAmnels.(e.g., Strategic,

Tactical Airlift) for preliminary comments. He then prepares. a

"I4



position paper that is distributed with the ROC for ccncurrence.-:

(or disagreement). The position paper plus responses are then sent

to an R&D panel for formalreview, If the 'panel approves the

a series of Required Action. Directives (RADO'is issued calling.t?r.

supplementary studies of various kinds. Management of the Ridioam

is turned over to a Program.ElementliOnitor oversees execution

of. the RADs. 'Once the RADs are.ctihpleted, the proposal receives

two final reviews by the Air Staff Bdard and the Air Force bounCil. .

If both are. favorable, a'fihal RAD is issued _t4 the Air Force'

System Command (the RADagency):to.develop the .final program plan

called the Concept Formulation PaCkage/Technical Development Plan.

(CFP /TDP).

_NASA's procedures are-considerably lesvforMal, at least inso-

far as they affect the Goddard Laboratory. Each year,:all of thqk

NASA Center directors meet to produce a.lonik7range'plan.- They take

into account both technicarcapabilities--and poliEical and'budgetaxy

realities his serves as a framework against Which, the Center .

AAirec'fors consider new,progjp proposalsyInaome cases, it may

lead to new program initiatives. In many cases, it.seri:es:t0:ratify'
,

new programs puggested by the Centers, 4:

NSFrs DireCtorate Of ResearCh AppliCations receives program

ideas from fed161, state, ancflocal.operating:agencies, Theprocesa._

ip.only.partly formal'. Each.Program Director has' an Advisory -.

CoMmitteeof federal agency 'representatives that reviewslis.program

Plans and suggests Alp of R&D.need; .Most program directors also

consult sn an ad hoc basis with Officile in Other federal apnciee.

But the program directora:also respon to the program ideas that

arise within theR&D community, partly under the influence Of

operating'agenCies..

Fractition& are an especially important source of progtam,

ideas in agriculture. Their influence is strong n large measure
, .

.because there are individuals .- .the county agents: who serve ; ,f;,

as links
.
to'the R&D community, who.'are ih. close'and continuous

...__. : .

'Contact with .'the farmers. ,The county agents take astheii.r le

not only the:diaseMinaion.of new prOducts.aand.prOdessesto e

.--
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farmers, but also the transmission back into the R&D systeM,pf.

information about the farmer's probleMs and needs. They convey

that information to extension specialists and research personnel at

State Agricultural Experiment Stations, who in turn may suggest

new or redirected research pioglams at their local stations, new
. .

regonal programs conducted.at all the .stations in a:region. or

special programs attacking major national problems such as corn

blight.

Industrial growers, some of whom contribnteto the suppOrtof

R&D ut the-agriculturat.experimentltations, have been quite out-

spoken in demanding that the. stations undertake programs that.

respond to their needs. For example,:after the station in a:Western.

state developed wvegetable ideally guited.te canning, a large

packing. firm in the.midwese4Negarded.that the local station develop

a similar plant adapted WMidWest'conditions.,

The AMDcommmity makes its ideas for programa knoWn in a variety

of ways, both informal and formal, Inmost basic ieseaich agencies,

for example, the scientific, community_ is the primary spurce.of
.

program ideas, which.Wprovides implicitly through the'cumUlatiOn

of its unsolicited project:roposale.. At NIH and NIMH, the advisory

-councils. (comprising primarily research personnel) of the institutes

makeprogramirecomMendations. Frequently, they Serve 41# conduit:

for program ideas suggested.by scientific 'practitioner and pubito

'constituency groups, such as the AmeriCan Cancer Spcietror`medical

school deans.' (Advitiory councils have been discqsied:in"greater
.

detail' earlier.)

But many of the riilaroh agencies have .fOund the need for A

Somewhat more orderly development Of new programlideawhile still
.

recognizing-the-preeminence of the scientist as lOrmuIetorof

program and project concepts. The almost universal response to

thfs'need has been the convening df some fOrm of ad hoc group activity

committee() panel,. uwicehop, or conference, in which scientists.are

the principal participants.

The NIH employs these mechanisms quite frequently. NIH admin-.k

4,tration with whom we spoke felt that small, informal panasyere
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. :

"by far the belt" of the possibilities for assessing past and present

research in an area and stitgesting future research. Conferences

have been tried, but heir group dynamics often turn out tb be bad.

Individual consultants, while helpfult cannot cover.1111 the program

areas at once or challenge each other's ideas face-Lo.-face. Thus,

it is better to bring them together in small panels, confronting .

each other informally.-

NIH's experience provides some guidelines for organizing

such panels:

o form a: small committee. (3 or 4;, of consultants to

pick the panel;

o select 10-12 men in the area to be assessed; they

should be the-"cream of the field";

o tell them that their job is to assess research on

the topic in the pait and.the present, but Most

importantly, to say where the next research should

be;*

o have a top-flight external scientist chair the

meeting, but be :sure the program director prods

the panel to kelp it going in the right directions; 6

o have a stenographic record kept, then have the

,prOgram officer distill panel comments and send theM6

to the panelists for review;

o use the .revised proceedings internally in program

planning; ,

o if stimulation of i st and proposals is desired,

have a version of the panel's assessment published

in a professional journal.

Definition of Program Objectives and Tasks

Once the idea for a new prograft has been accepted, itsspecific

objectiveasand tasks must be laid out in sufficient detail to permit

project activities to be undertaken and supported. R &D agencjes use

a variety of methods for elaborating program ideas, which we, have
o

titegorized as ad, hoc, semi-formal, and formal procedures.'
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Ad Hoc. In agencies supporiing basic research; ad hoc program
elaboration may comprise-nothing more than an allocation of funds to .

the program area to await the unsolicited arri'v'als of project proposaii

from the research'cOsimunity. Some agencies take delicate Steps

toward such 'unsolicited.' proposals-by:

o announcing their areas'of interest with some

ti specificity,
holding cohferences whose, primary purpose is to

generate proposals in an area,

o directly inviting particular researchers to submit

proposals (this runs some risk of embarassmentIthen

projeCt proposals are reviewed by an autonomous review

panel and, as, sometimes happens, they reject the
invited project).

. .

The more structured 'ad hoc procedures generally employ an

external panel, or an internraltask force, '*hose members have been

. -

.selected,for the purpose, to suggest the program's necessary projects

and objectives. The external panels are generally similar to, if
not the same as, the informal panels described earlier as the source

of program ideas.

The result-
.
of . these ad hoc protedures is generally no more .than

a collection of desirable projects and, perhaps, an indication of. .

-potential performers. "ie 'plans rarefy, if ever; interrelate the

component projcztel in sequence, indicate critical subobjoctives

estimate costs or. time.

'Semi-for el. The semi7forr,1 procedures used for program

. elaborationi, as a rule, attempt to describe in greater detail

what each project is to do, for how long, and at what 'cost. In

or

tenvrast to the formal procedures to be described below, ho4ever,

thiy rely on ,aubjective and unstructured nether's.

When 01101s.PR&Esdivisionlhas .decided_ to undertake a partiCul:sr

,,Elartneil evaluation SO a social'program, for example; it initiata

,,careful. prelliiiinary planning; to detorrhine:

ti
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o What to find out? (The emphasis is on separating

the essential from the desirable.)

o Rev to find it out?*

o How.tueir it will cost? (Costa are estimated. to

within 50%.)

Who will use the results and how?
.

A two-person ronsisting of an analyst and a person knowledgeable

about the program area to be evalUated, .carries.out this planning,

employing consultants as needed. At the end Of 2 to 4 months, a

Request for Propo sal (UP) is written that will be used to solicit

'p- roposals from prospective contractors for the detailed deitgn and

implementation Phases; of the .evaluation:

At NUN when a new program area responding to:a critical .nted

hasbeen identified, an effort it made to determine whether the

information needed is already available through prior research.

Spatematic search efforti,are undertaken. Each program chief is

responsible for

o screening the relevant literature in hitkelea,

o preparing summaries of innovative information

uncovered and projects visited,

screening all NINE' projects already funded. .

I

.

If the needed information is not all availe%le, than investigators

will be "stimulaten" to apply- for.a grant.
- -(

A-.

The most orderly of the semi-Sanwa prbcedUrei tsk tit employed

by WASA-Coddard. There, any member of the staff can initiate a

program idea, which then-progresses %through , four distinct. phases

from conceptiitn to hardw re. At the end 61,.each of the first three

phases, progtqs:As Levi wed =lathe decision 'o continue or

tervisiate, wat,,de. Tice phases are:

.
A --"i- dea s,tagq

develoiment.0 alternative approaphes
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o C -- detailed project design

o -- hardware fabrication and operation

Phase A ectivity.averages 3 to 6 months duration, is conducted

internally, and produces/a concise statement of mission objectives,

identification of major resetich and to finical requirea4nts, essess-:

is ofeesibility and desirability, and sketches-of alternative

proaChestO fulfilling mission requirements.

Orily about l0:Ph4e4 planning efforts are, approved by the

.41Godderd director eaah'yeer::.;ByIhispoint,the requiretdeffort

0 becomes "noticeable" to /16,- CoAgrese'and the like,. so NASA'i/ . 4

ki Headquatters,receiVes.copies of each Phase B Plan and the pioject

enters the "new start" category. 'From 6.io 12 months and from

50,persons.gre"reqUired to produce, a report on alternative

ways of aaievingthe-missieri, identification of state -of- the -art

(-2

constraints, and"estimates of development time and total cost.

This isrgenerallydone internally, although in some cases to

half may be .contracted out

ForMal. The forial procedures used, for prograweliboration

generally attempt to impose a regular structure upon the process

of deciding what projects must be carried out to achieve a program's

objictives. This structure aeeks to .break large subjective.judgments

into smaller Ohes that c an then be combined in Some objective
.

manner; the result is usuallyd played iri a highly specific format.

The edventep of au01,prOcedu es is the discipline that is imposed

on the Os:inning process; the result can be imProv4d.inteiproject

cOiepatisons. The diSadyintage of theSe ptocedUres is'the, pro-
. - . .

.

.c;rustean nature of the'bedlinto which program planning iefoxeed;,:.

more may be .lost in,excluding implicit judgments than is gained in

explicit evaluation.

The Nationalgancer'Institute INCI) has developed a formal *

planning procedure, the gonvergene4' Technique,':that proVides the

framework for planniOg :collaborative R&D programs intended. to.

achieve .specified goals.. Its product is .a convpVendaplan,displayed

in a apnveraOice. chart. The chart .comPtisestlireeseparate,arrays-:

t
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c.

o the linear array comprises the. minimum sequence

of research- activities needed to achieve the

iirogram's objective

the concurrent array comprises related, but not-

essential, research activities that may yield

itnportant insights

o the supplementary array ir'etludes "blue sky"

.projects that may have bi,g impacts, tut with

low pfobabiii61

The design of a convergence plan is a 4 so 6 week process:. A plan-

I
.wing group, containing 5 to 7 persons can carry it out.

'.The first task is to define *an operational objective whose

attainment would clearly end the .progrem.

;

.2

o "Cure leukemia" i.s npt gPoU.

o "Develop vaccine for acute leukemia in early

childhood" is operational.

The second' task is to define several intermediate goals between

the objective and' the current state The intermediate goals define

the program, phases.

The third task is to determine what criteria would have to be

satisfied to .juitiky the decision that an ineermediate goal had

been ,rea ed.

The' fourth" task is to derive fkbm the criteria the series of

prbjects needed to provide. the iaormation to vsarTsfSe.tbp*Eviteria.

T11e resultant cblivergenee plan. (and-.chart) is used to manage

the p ogram 'as it proceeds. New projects related to a; progrAm can
e -

gene7.11y be entered in _vacant sedtions in the chart undtr pre--

defited headings.

A numbei of indtstrial firms havedevelnad and employed

formal. R&D planning procedures that we shall refer ,to, generically,
D

cs scoring models. 4.-

.
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These models vary in theit'ce=?lek ty, although each aims to

serve the same purpose: to seledt:from aM g a set of.proposed:R&D'.

actiritiee those that maximize .some inessure'0.value (to the corpora-
):\

tion ii the.indust.rial application)' .

The first step ia each of them is to lf*iWpossible projects

to be carried out as fart of the program.- Thei4Oririd step is to

employ expert judgment (of staff, consultantsinettsidanelt.

,stimate the scores of each project on a number of CAieri.i,intlue.

time - phased project costs:. .Among the criteria might be:.

o benefit in dollars Of project completion

o relevance to prograM Objectives.

o 'probability of success

These scores are then combined int an overall. score lOr each: project..

The third step is to select' thoSe projects that maximize some function.

'of the scores subject:to budgetary and time-constraints. Oethematical

'procej-ares would be used to do this.)
.

1. One complex variant of these methods seeks to link R&D projects

with the attainment' of a ranked list-of Opirational objectives.

Each project is.described in terms of its criticality in serving
o

each objective, and itz'costs. A computer. programotHen determinei

.how funds should be. allocated among the various projects to, achieye

maximum 'attainment 'cif the operationaE,ohjectives. :

HOW '.SHOUiD PROGRAM DEVELOPMENT BE CONDUCTED ?.

During the program development phase. of R&D management, two':

. i tasks" must be accomplished:

o.

Eielection of projects to be supported,

monitoring, the progress of projects that are

underway

I

Project Seleitiari '#.

The task of'selection..among project proposals differs aCcording,

to,, whether a grant or'a.contractjs to be awarded, since the: traditions



-797

and legal assumptions associated with these two forms of support are
quite different.

The grant has ordinarily been the -method used to fund basic research
proposed by theresearchers. Selection among project proposals has
generqlly been on the 1-asis of a judgment of the/ scientific quality
of the proposed research and the researcher.

The contract has generally been-the,-method. used to fund program-
matic R&D responsive to the. needs of the agency. or its conseituency..
Selection, among' proposals has had to consider both scientific quality

J

and program ielevance., as well. 9s cost. pifferent selection procedures
have evolved to handle these different situations.

Grants. 'Were are four -basic prinedures for selecting projects.'
to he ftirided by means of grarits: .These all rely upon a program
officer. (or executive secretary) plus:

no outside re. Vieweie (the. is; the deccsid.n
the program officer's alone)

o mail review by outsiders
o '' a. single panel of osuteide reviewers

dual pane'ls of.,outside reviewers (operating one
after the other)

.

The, no outside reviewdr procedure is employed primarily at the
-4:1Efice of. Naval Research (ONR) It depends, upon having program

°Afters who are in close and' continuing contact with the .research
s:N

and researchers in their fields, of interest; arid who remain abreast
of the program concerns. of .their agency. The program offiCer'ir.dies.
upon his' own judgment .and 'his general knowledge of the state-of-the-`
art and, the ieputation of indiiridual risearchers to docidt whether
or not to support a propbsal. To be effective,,consequenily, prc.gram
officers must spend considerable title keeping abreast, which means
traveLing and reading. This reduces the number of proposals' each
cap handle.



The advantages of this procedure are:

the program officer is-Tree to develop a program that

responds to hie perceptions of agdncy

the program officer can bit on newcomers, mavericks,

and outsiders who night 'by drawn

fromthe most prOminent in an existing.disciplind

o the-program-cam Change.quiCkly.in response to new. needs
. '

or opportunities;'

the 'program officei's judgmght of quality can benore,.

rigorous than that. of .reviewers drawn from a weak'

research area. ,(This can.be of considerable importance

innome-areas of, educational R&D and. the applied be='

,havioral and social sciences in genetal.), :

the program office:: can combine an awareness of specific

practical:problems requiring R&D with his jugement.of

R&D quality in a way that few researchers can,

The disadvantages of this procedure are:

o

.

its complete teliance upon the judgments of a single.
.

person, whoselersonal strengths, weaknesses, and
ti.

prejudices affect an entire, area of R&D;

o its vulnerability to faVoritism and improper ludg-
-

ments and, therefore, to. criticism from s ,cientists

ancifroM CongresS;

its low-profile, In the: R&D community does notgen-
.#

etateothe natural.constituency support .provided by

scientists who part*ciptte in the panels employed

by. Other procedures,

a
a.

The mail review'prodedurs.;is employed' in the physical -math-

em;ItiCal. and englndering sciencealbianchesof.the'NAional Science

Foundation, with the exception of the Wologicai sciences The

cognixant'program officer sends each proposal he receives to at

least 3ot 4.revieWers, chosen ad; hoc to be appropriate to the

topic of the piOposal-. A .Complexi,toposai may be sent ,to several

.011011116....
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. <
different' groups of reViWetsfor comments onl.ts teveral.aspecta.

Reviewers' do not generally seetmoreithanone.proposal at a' time;
41;1-4'

thudie*the reviewers do not provide a comparative.:lankingi.according,
.

to thftsame criteria, of All proposals rriving at a. tettain timcW
.

Th#prOgrat offiCer makes the comparisonamong prOjectsas.lre;Ara.144,

upon- the reviews in depliding which projects fund. 'Silammries:Of 44:
- , . ,zi;

. . f,

the reviews, together with his decidiona,"are then'fOrwarded bT..; ,.,-. .

1 -the program offiter tehis admtaistratiVe superiors for a.; rOvait:.'

Two variants of mail,review have been employed at NSF.
.

. .

o Delphi variant. One variantis an adapation, of the
. 2

"Delphi Technique," whiCh employs an iterative. series ofy4

. questionnaires and feedback about. pifOr'questionnaiip
,

results Lo produce' a better informed-group judgmbnt
.

from a groilp of experts. The mail review. adaptation
. ,

As, whenfirst round reviews disagree, to 'end to ea
1 .

reviewer anonymous summaries of all the'reviews'and

then hold a second round in which each reviewer may r
reviseide_review in light. of his colleague's,

;comments.. -

. . .

POst-award audit. Another variant is to haVe a

prOgramedVisory panel *et every. six months or so. to

go .overzanctcomMenCuPon the aciions-taken-by the

. pragramrofficer,Ao can/be givan a little more flexibility

to .act quickly, and make Oecisiona on his own, since

he knoWshisactions will be reviewed subsequently..

The advantages of mail reuiew are:.

6.

the agency can obtain the adyiteof acientitts'who

could not be attracted to'bermanent.government

service;

thethoiCe of outside reviewers (including

practitioners) can be tailored to':thetopic of.each
O

. prOposa4
.

_every teviewehas his say, Alithbut the chance of.

being.doMinated by colleagues with stron(

. ,
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personalities or large reputations as sometimes_

occurs. in panel meetings;

o the work load of review can be spread over a

great many individuals, instead. of being concentrated

on.a few panel members;

decisi ons are not subject to the prejgclices- at:i2

narrow viewpoints of a fixed panel;

o decisions are not as V ulnerable to a program officerls

weaknesses as they are in the ."1:o Outside review".

case.

The disadvantages of mall' review are:

.,o the difficulty in obtaining and maintaining lists. of

.appropriate mail teviewers;

, the lack of interaction .among reviewers 1(exCept in

$1.(e Delphi %.rariant). through which they can work out

disagreements about a project's quality;
.

o fhe ease with which reviews can be' orchestr ted by'

a program'officer through judicious' selecti n of

reviewers (some would count this as an advantage);

`Ihe lack' of opportunity for the reviewers to t6mpare
-

anr rank groups. of proposals,Nhich mean that

00' different propoials will be evaluated according to

different criteria and .s tandiida of judgment;

,o the labk of direct contact betweelprogram ofticer

and reviewer means that the reviewer may not

appreciate fhe "program's objectiyes and , priorities;

or know aZ.out its other :activities; moreover, the
.

mail reviewer is less like4 td become 'a\itrong

program .advbcate than is a panel member;

o many mai] reviewers tend, to. see ,a proposal only in

terms of. their own fisli.;;,.some:are mostly negative,

because they downgrade eiierycle else's work; some
,

are mostly positive? because they feel their field
. 4

is important and shbuld be expatided.
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The single panel pfocedure is employed in the biological science

and social science's sections of NSF;"and in other agencies on an ad hoe

basis. The cognizant program officer presents a group of proposals

to a'panel compirising"10-15 scientists.-The:proposals may be only
1

selection of those received,..generally the most difficult to decide.

Ta'the NSF system the pals are primarily.advisory;-they do not

formally rank or apProVe project.. The program officer, however, is

guided by the judgment's of the. panel. It would be possible,cf course, .

. .

to have the panels score the proposals and then make awardi.in order .

. of scire, buttilat is not commonly done. The program officer decides what

projects will be funded and then, forwards his decision to his snipe' '-)ks..

There a two lorms.df single panel review.
.

Fixed panels. In this form the panel is, regularly

constituted in aisubject areg.(one panel per program

'officer) and meets a few times a year td review

proposals: Panel members may serve 2 or,.3.year:

trns..

A hoe paneld. In this form, the panel-is specially

set up to deal with a group. of related proposals on".

a one -time basis. This may be done when a new area

is inestarted, when enthusiasm fdr a particular

t pic peaks rapidly, or when a subject requires a

special. mix of specialists to.give it proper review.

The advantages of single panel review are;

o the panel comprises. many scientists who could not

be attracted to full-time. government service and

program managemeRt;

o the panel has access to the full range of proposals

and.judges'themsomparativeIT.iccordiqp to the Same;

criteria and standards.;
.

the panel can Ask fOr and.obtain additional"

information abiontthe program or .proposals" -from
...

the program officer and each other (some:moy have
. ..

o .

at
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personal knowledge of the ftoposer);

o the program officer will benefit directly from his

contacts with the participants and the meeting;

o the panelists.are more likely than mail reviewers

to become advocates and expositors of the program

1 among their colleagues;

o the panelists have an opportunity to draw upon and

disputeeach other's judgments;

d the panel (if it comprises prominent scientists)

provides assurance to the scientific community and

Congress that decisions are being made fairly and

objectively;. rf

o deci ns.arenotso vulnerable toprOgraM officer's..

eakneases as in the ".:c outside review" procedure.

, .

The disadvantages of single panel review are:

the panel.may ha;dominated by scidntists with strong

personalities or large reputations;

o 'paneliz7ta, since they are generally those who haVe

succeeded under the existing research approach, may

downgrade, research that explores new approaches?

combines several disciPlines, or in other ways is

outside the.norm;

if the research community in a subject area is week,

it. may not be possible to obiein high enough

standards of judgment frOm a peerganel;

o if the panel's area of responsibilitY is broad, it

5vmanot have\enough members who ean comment on a.

specific proposal to.give.a group evaluati6d1 the

results Is that oneor,t4opanel members speak for.

the panel In that.area, yet express only .their

preferences and priorities.

. .The.dual panel procedure is employed throUghout the National
. ,

Institutes of Health and (with slight variation) i many parts of th'e

Nationallhatittite of-Mental lbalth.
. v L-4\

. ,

,t.

ti
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Prdposals arriving at,NIH are sorted, by dizciplineto one of 4

Ittu4 sections,. Whitkcomprise groups of prominellt scientists 'in each

Each .study section hasa7.41tairmail, who is .an outside-
e:

Scientist,-aad an executive secret, who A.s.the NIH program offiter

for the study section: The study sections review and assiid a numerical.

score (prank") to eath proposal. The ranked proposals from the studj,
r

sections are-regrouped, and the scores rescaled sties to achielie.compara-

.bility, according to the program interests of ehe 10'NIH Institutes and

forwarded to the appropriate institute, advisory council, which compriSes
.

scientists and practitioners. Each institute has several program

directors, each of whom is responsible for the proposals in one ,subarea

of the institute's' concern. The program officers preseni.tHe ranked

proposals from the study section to. the councils for approval. The

study,sectiond are supposed to-judge proposals solely, on the bas/t of

their scientific quality, while the advisOry coudcils.are supposed to

review their reliliance to the institute's Program. -Invractice, most,

propOsals are paid in an order determined by their study section ranking.'

The exceptions are projects judged, to have high program relevance (HPR)

tVdespite a relatively low ranking by the study section. They may-be

paid out of order by the council.

NIB Staff (the executive SecretarieienCprogram directors) play

a much smaller role in this selection process thanoftheir opposite

.,'e numbers at 4SF or ONR. Most_ Of the decision-making power. is in the
. , . ...

. hands of the studysections,and theOx'ecically'at ldadt, in etk,
,. 4

institute councils: Executive secretaries organize and manage.the

review process, mrlteup summaries; and recommend new study section
t

eE
o .. . .

menbeis; program 'directors "sollcit nett-'work. handle the technical

aspects of the inatttUtels contacts with 'existing projects to be .funded.
/- ... .

Theetduantage;; of-dual panel reView are ose.of'Simgle panel

review plus:.
;

o an even gteater reduction`± the chances .for improper

prograt officer influence since the stimulation of

new proposals (by the institute program directore).ia

completely insulated from proposal review (by the

study sections);
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o a prospect of greater efficiency becaute of the

treater specialization of function among study secttone,

institute councils, executive secretaries, and program
1,

directors;

o an. enhanced prospect. of, objectivity in each panel's

ifecisions because the other panel is always looking

'over its shoulder;

a potentill advantage over single panel review

{Which' generally emphasizes scientific quality) in

the..prdyision for explicit judgments concerning .

'program fel'evance by a group specially Constituted

. fox. that .purpose;

O.' An enhanced" assurance to the.aptittcants that their

.proposals y.;1.111 be judged by oompetent scientists on

iclentific 'grounds;
4.

'eitangei, feelin% of participation by the

scientists than 4ncresses their, sense pf responsibility
e ,

Dor the agency's programs and their activity is building

the agenCY'4:. scientific constituency;

o an enhanced ability' to support politically sensitive '

projk.-....a.s by reference to approval by a prestigious

advitio council.advisory

, The cksadvantogep of dual 2anelsreview include those of single-. 7
,panel revis with ttle addition that:

. .

atudy.'Sections tend to undervaitue activities in ij hich

problem relevanqe is hifili-but/ prior research activity

is small or nonexistent, yet councils' are cautious

about' supporting proposals that hdve been ranked low

by study sections (thp_ leacjs to 'difficulties in the

soc,ial and behavioral scieticeb, and indicates that

dual review may be more satisfactory in, the

biological and physical sciences);

'dual panel review leaves little control over program

to. the agency's internal staff, .they become captive

of their*study. Sections.` and council.; and frequently
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cannot move the'progr-m in directions they feel are

important.

In some single or dual panel review procedu!es, additional sources

of igTormation;,beyond written' proposals are used in making project

selections. The most important of these sources is site visiting.

Site visits usually require2-6 persons 40.or12 in complex

cases) to spend 2-3 days traveling and visiting the principal investigator

and his project tea:; at their institution. Since is expensive and

time-consuming, it is- only done when certain conditions are satisfied,

although most program officers feel that site visits save more money

than they cost. Foi example, one agency site visits oi.ly for proposals

that are over $200 thousand, haw significant ambiguities; or whose

deficiencies seem to be due to poor writing. Mather visits all

"complex" proposals. Size, complexity, and the importance of staff

interrelationships and institutional support would seem to be factoie

that should justify site-visits.

Site,visitsare different from.panel reviews becaUse:-

, .

o -the permit the project to be examined'in far greater

depth;

they reduce the importance of dise,plinary biases,

because the project team presents all its research

(inailery area) to the full:review team and there iM,

themfore,less opportunitYfor bibsed attention;,

o they provIdenn oppottunitylor,t4cway communication
. .

between the project team and the review team.

4.frThe advantages are counterbalanced.to some e en by the site

visit's greater 'qetin dollars. and time (if-may add sevetal.month4

to the time require review).

Some agencies, award some of their, R&D grants on a formula-basis,.

.rathek.' than on a discretionary basis.

The ilost striking example of this flractice'is the USDA's support

of Si State Agr/Altural'Experitent Stations'.(SAES)' through.Congressionally-

malidatCd.formulagrants.(determined tY ruialPopulation which must

be matched by the states and counties, This money availably to the



SAES to spend as .they wish, subject to monitoring to see that the toney.
is expended aCairding to legislative intent.

/
The NUL also awards General 'Research Support Grafts (GRSGs). on 'a

.formula basis to stable institutions that receive more than $40 thousand
.

discretionary support from NIH. The formula provides for a GRSG to'
be a percentage of NIH research grants at the institution; the percentage

decreases as the total.increase-s. The philosophy behind these formula

grants is that ni; inatiti;tion has a perfectly balanced mix of research

grants and that flexi'Jle silvan is needed to permit the dean to:
s

err

P. compensate for irbalances caused by.the presence of,

, eminent professors who get,toie than their share of
e ,

research support or whose projects dominate a
department;

0(
support young investigators until they build the

Credentials needed to obtain prOject,,suppdit;
I

support senior investigators who Vish to folkow_ a

new path; .

fill gap areas in the institution.'s research;
purchase new equipment;

o support research training programs.

The effect of this program is to increase .the,power of the dea n's

office in institutions where the project grant system has otheivise

tended to increase the autonomy of individual professors. The grants'

are given to the highest administrative of ficer of the research

institution, schools that-have several-equal ranking officers,

receive the money In ;aultiPle grants, one "for each pfficer.
institutions receiving such grants make active usa of them;. iri So*e

'instare

lime co! PriOec tosts until uther-soL ..es become liailable.
anc s the funs' turn over 4 or 5 times duringthe year as they

a

The cl iffieuttiegAith the's% grants are that the dean can.use them
, .

fdr -empire-building .ratez. shah. research; they dan ex:Jed to sUatain
r... a

I . I

mediocre. faculty, who alp. unahle,o obtain. sroject supporf Ca.ithcy4
1 . ..

R . 4.; v .

many lnstituliond frn-pese`: timetaimits* support from; th6sa fVridsr; ,

tend tale used for-lower quzilitSr..and more ri,...ky .proje4s thiticii,tojet,4
. . *I . , , 1

grants ;, and' they are more easily ;cut and .more iklrreable to cri acal,. 1. , ,-
... ,

r
'
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OMB Or Congressional scrutiny than project funds.

Some agencies have found,it advisable tpitst6lish separate.gindt
'6

review mechanisms for anal projects (say; less than $5,000)ilOr,lorge

projects (say, mOrt$than $500,000), and for interdisciAlinary projects:

The separate .mechanisms have seemed desirable.becaUse"of the different .

selectidn criteria applicable to projects in these areas as, opposed to

tie usupl $50,000

NIMB's small

year, 'TheirInt

grants in a single discipline.

grants. program makes awards of -less than $5000 Aor

are used to support pilot studiea,the developtent

and field,,tAating of instrumentation, and young investigators (who

they -will not get an eqOal hearing in regular study sections).

One panel and a staff of 2 handle 500-600,Rroposals a year They

respond in 2-4 montha,4is opposed-to-4,8_months fOr dual review.

NLMH alSohas separaterevieWs for large, grogram projectsAseanse

it fou'Ind regular panels getting-tOo bogged down in details of large
. !

projectelt. seems that reviewers who are familiar with regular projects

are unviiling to modify their criteria for the larger, More generaliled-..

,projeilte.

The review

NIMecabliehea

of interdisciplinary projects 'causes special difficulties.

separate study sections to make such reviews. The
6

difficulty/is findivg iroper reviewers, who will not be focused solely
.0

on tbeir llieciplinary interests, NSF' RANN has found ittuseful to
. . -,

Amploy -representatives if the user and practitioner communises (federa)

'state, and loedi officials) in reviewing interdisciplinary Ordblem-

'oriented tesesrch..

Contracts. There are a:numbet--of different methods -of selecting

appli,6e3kprogrammatic projects to be funded by means of contracts.

".- Three models that span the range of variation are the ones used'for:

o NIM cottal,,orative research,

o tiCia prgionntatic research,

0E0 evacuations.

NIH collaborative research was 'created, as. its name suggests, to

pirsit intramural researchers to collabdate-with extramural researchers

on basic inearch-prOje&LS. Grants cuuld have been used to support

-
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,the extramural researcher, but experience snowed that under the freedom
, ..

provIded'by the grant form of_sopport, the extramural 'researcher tended'

to drift off anti, interests of own. The contract form of support
N' '. e

.

was, therefpre, adopted to perm-11'0.08dr control of the research

performed. , Its use has ptended'to cover purchase of research or

ieseareh.support activities :that cannot be dipipd so well within the

Institute; suchas larger' testing, survey, or data gathering activitIes.

NIH has the authority to bypass thenqrmal competitive bidding \'

procedure-tot awarding contracts, consequently'rt has developed it

own procedures. \

e\ploys a duel panel procedtire that real

panel grant review, except that both panels are creatures 6i the
/,

institute.

as dual

First level review is provided by an ad c cemmittee of 20, -

iY° - / .

chosen to cover all scientific .dimensi s in the institute's

program., Subgtoups'ofthe 20 are se cted to perform

certain review tasks. .Three mesbe a perform en in-depth

review of each Itroposai. Thee co

'
a

ttee It instructed
-

to judge'conEracX proposals on, oth scientific merit and
/ t'_.

,

progranarelevance., To assure teat the,cogmittee is

produciivd,',the institute irectOr chairs ii., If the ,-

committee suggeits a sit visit, that is attenged to

take plicebefore the setond level review committee
,i

meeting. . .. ' // -

c

o Second level. review/is provided b; a-committee of the 6

members of the iniiinte diteetorite,ana 5 tenior
. ..

outside consultants (these are often individuals whose
7

work on first level revid4, committees was well regardedi. -

, ,

The-,institute/direetor is-chaitman. They examine summaries.

of the fits/level rilviews: but generally only make
:

narginal adjOstments. -;Coutracts are awarded according.

0'

to their decisions, "the-principal advantageof this

dual pantl! review; over the simplet-methods is the

arrangement of - checks and balances it provides:,

//

r,
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The Nittion neer:Institute has: deVeloped an elaborate irocedure

for planning, -iielectipg, and monitoring .collaborative research the
convergence techni4ue, whose planning procedures hcve already been
discussed. As part of that process, requests for proposals (RFPs) may

.
be issued to .obtain cohtractor ,assistance in specified areas. The

responses to the RFP are evaluated by',a dual.panel eyelets within the
apprOpriate program, area. Fofexample within the Carcinogenesia'
program, the proposal goes:

. .

tiret,- to the Carcinogenest*,-Coqract ;Review Committee,
'which is made up of senior program Managers', fot a
review' of relevance,. need' and logical prio#ty (the,
order in .Which projects Must be performed) ;
then, to the Technical and Science Excellence' Review

.

Comnd.ttlee, which is made up of outside Consultants,
(and perhaps chiefs of intramural .reseaich
for a review Of 'techni al competeuce.

\\ ,

'If the second review group gOnot narrow the choice to; a si
0". proposal, they select an ad hoe team'o make site visits and chgtose-

among proposals.

The Offici of Economic OppOrtunity's. Office of Planniiig 'Research '''
and'Evaluation is developing a carefully-structikredAmitipetitive
review procedure. for the awarding contracts,, to 4valuate social
program.

One unusual feature .11.-has-recently etploved -*the division of
evaluation into, WO phases. During phase I,Ahe pzeliminary :eValuation ..

. _.., 1
design that had beeit 'Prepared. in-house ia, ,toropleted by -outside. '1\
cOntractorse, Phase II is the ',actual ex0/6/utioh of the eiraluatie*. Thee

, .
,s,,.< 4. . .,.;, 1 11

RFP covets phas4a I and XI togatieJ4./Alitiinigh.aPplicantm submit a -,'

` proposal only for phase I. Three,trganizations are awarded phase I- 1.1
ej : "... end ''Icontracts"; the one that producer -the,best plan at the.end of phase::

st

is awarded'ae phase'? tract.. Phase--IT-thertfora-,LbPrmm.;c4 an

extension ofthe,competition That -permits better Conparison of the i

prospective, performers than a proemial "alone does, iet *CornperisiteS dhe.-t
,contractors, for the-added effort required of them.



Juieng the problems arising from the us eof strict,cempetitir.
procarenient systems area

-- ,,
Icontracting; personnel apply strong pressure -to select .ti

le i owest .cost_h1 dder -eya n tho ugh e xperien ce intiie c, LS

that low price and 'poor:performance often go_ oiget.h re,
:., .1. , . ,..iy- #, ii

,..., .,

o 817Ps must bh widely distributed, which-leads tor a A

large nuiher. of responses, even for ,sslalli contract
The 'result is a 'waste of contractor; peaOurces (in
sum; sometimes greater thah the Contract's vaLat)'',

.
, and"agency staff time:

t ?,
,',=

4 )

rdUced. is to,exploy apointf-system in proposal, .

quality
th t puts7',

Apeug-the ways dual the pu!ber,00w qu1

a heavy weightiug"on relevant experienCeand.on staff qUality'

..-4:-.,..r.vj,ect MoititoriAR
The task f niniti ;sot Ov ii-'ilso.Aiffers acc3

e ,

to whether the project is b' $.iie!*!ortecl by .a grant or it' con
Grants axe atsunied to.itopos fewer-obligations on the reipie
and; therefore, to oil re fless oversight than. a' contract.

Grants. The usual atern(''of monitoring grant; awarded-,........ .

support of bacic research activities (many of ,which are award
3 to 5 year periods)' .a for each to be 'assigned to a-program fficer
(who may have responsibi tir four 15 grants) who reviews the g ant

.

., .

annually on the basis Of a written,prbgress report. He chec Ahe
rePorts for substantive 4Progress and for unscheduled expenditti es
and for 'changes 'in the distribution of expenditures frow.budge ed

I

line items". (Expenditures are presented in terns of accounting,
. ' .

c tegoriec -- salaries; eTia.-Pielit,--fraiTeri net in- terms- ofspro
\ !i

act v%ities -- data gathering, exper4mental design, data analyt3

He say_ approve small (10%).supplemental grants, but larger.one
be sent back to:the review panel. No explicit effort will be

. . ! . i ,, : , ... : 4.

to7kgep track ii-g----p F 1/cations arisn froart he
inventions must,be reported separately. Each grantee is expeet

, .

--id-provide S'firalIrePoit at the. end of his-granand to submit,

\:: j '



renewal applioation if he Wishes to reciiVe further. nding; many 21.
, . -

-'grantees do not submit final reports; however,
The NIMH Mental Health $ez-v' J.641 R&D Briinch has Strengthened its

1 grant monitoring prodedureis significantly with the intent of incress-°
ing th, nuither of grants that produce results that are disseminated
and introduced into practice.

Program officers ei.ia grzuitees every 8 or
9 months.

Etch ranch chief maintains tu monitoring board-
in his difice,on which (ech project is, s ea.

/The data inpludei: prblect, state, investigator,
*, program number,' -date, search progress. The

..panel review summery ink sheet ") is also

.attached.
Progress* reports are /uired,and monitored.

But. the most important' and g innovation- is the. fact that
planaing for and encouraging dies nation . ?arid "Ltilization activities

. iire.'emptieisized from:the very begi ncof efta tirdject.

With his apprication fo , &itch ,grant .apPlicant
receives a questionnaire ',.dontaining the questions
that will be expected to be answered in the final '
reptit -of"his grant (if tereceives one). These

4questions put special emPhasis on information
ildissemination,--use of prtilect results, 'and

otential users. At thii point, the questionnaire
solely`, for the apPlicant's information And use
penning gran actiyi t ie s-. ,

fix
t; months after the :ra0..is awarded, the goiitie
,i,receiVes the same questionnaire with the,r minder

the'finalreport Should cover: the questions.
t 'Contains.
t the end of-' the pro ject the same tionriOre

ie: sent; this .iime the final teport'utust be

. wt. i'LX`

npleted and 4Uhmitted
I I
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..,

.0 lib the report is ub ted; it Wevalua ed by
_. \

executive secrete and project officer., :

_S4) Clarity of esulta

(2)

(3)

(4)

cogency

werldai e significance

=Pun .of dissemination and utilization.

The,resul of this "Peer tonitpring'is that the percent of projects

submitti usable infOrMatipn increased front\

-40teeye al year ago t6:95know. The same percentage of final

reports 4ow gi e.indications oUresearch'utilization: -The qUestionnaire

monit

pkocedU

by the
melt.

a definite success in encouraging more diasemination

in projects.

recta. ,There is a greater diversity of practice employed in
.--

g contract progress than in monitoring grant, progress. Some

0 are quite extensive and detailed; for example, those used

r Force Systems. Command in. monitoring weapons systemsdevelap-

thers approach the inforMality\of most grants monitoring.
A'

NIH collaborative researchyretects may be monitored through

site visits by the project officer, an interim progress

and a final report at the end of twelve months. It a cigar/act

roving to-be Productive, it may'be cut. off. (In contrast

t; for which termination would be very difficult:),

report

is UAW

t0 .kgr

I thecasej!of the National Cancer Institute's programs being

:manes according to a cOniiergenee plan,cOntract Monitoring-i&even
T v ,

'closer.' :"Hach "segment"ofj.he plan is managed by "a segMent chair
Y

ASian; he may be running several different related cOntractsTheSe

are*n toted by'a prOject offider; one officer:pdi. Contract: for

large c ntracts Oay_421million4 on&Officer:p4 4, or 5 contracts
t

for sma ler contracts (say Wpm() or $200000).:; All :contracts are

4-leitett yeati-a-eMe receive-as-7-many'

;

Mote con rol'is exerted in the early stages of a contract:, three

timea: a

officer s

offiCers

chairein

the progra

ear the contractor submits &progress report. The project

rites these reports ind=circulates them to other pr

the segment and the segment chairman.. The seem

pert prOgreei.to the ITCLAseociai&pirect n charge of
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Each contractor' submits a new proposal-each year, which is
subject to the 'Same review process as %the first year contract faced.
The contract funding'ievel may be adjusted according to previouti.

. 4.1

"results. Moreover; the-contractor's performance is recorded for
reference in rarikiug mroposals. it has been found to be .essential
to evaluate bottt the individual investigator and the, firm; the -former
Seeming to be the most important.s.

In addition to individual contract uonitoring, the convergence.
process is distinguished by the attention 'it devotes to monitoring the
progress of tte entire program via the convergence chart.

The chairmen of all the segments in a convergence plan, the
norking group (the 'dore of the program Management group), meet once
per month to discues:, irogress reperts, decide.if the plan should,

.... ,
reviewed,: discuss personnel'problems; program funds; sn8'related

subjerts. Progress is indicated on the convergence chart.
Once a year the workin$ groups assess overall progrese and

reaision priorities among `flims. Th'se'priorities are announced

poials floW. back: The Program management' group-,.evelueteg
. ,as noted earlier:

ffice of plen4ng;Aesearth and Evaluatten'a 'Valuation
so closely monitored. Two or three -0E0 staff memhers

e , ,

or a Million dollar; -two or three year evaluation.
de of oueration is to gpve the project' of fkiere

. and new p

' the propose
, .5) The 0E0

'contracte"are
may lie 4qui.red

0E01s basic

perrticipate in and erede alh substantive wOrk done' cii/the projoct.t
EvaluatOn pittit3 on will not let the contractor 'alone decide

what will be done on ir -evaluition; contractor staff. and OEO project
Officers collaborate on developing questionnaires and analysis plans,
in the design phase. Subsequently, OEO monitors _both the contractor
and the Cites of the activity being evaluated . -As the contracts

st_guesses,;...: ontract rules may be medified.

Gene 1, Questions

tain-ttilestions of management atrilse in alexist all of the
edifferen ,,stilction and :monitoring procedufes that have been described
thus far a d:` therefore, 4can be discussed in separation from them.
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One is the `question of hiv7klection panels should be constituted.
The other is" what criteria should they employ in -making selection
decisions. '

Panel Composition. The exact composition of a review panel
will, of course, depend on the subfect area of its concern and on
whether it is en ad hoc or continuing Pena.. Certain characteristics
of such panels; have-general relevance, however.,

The first' panel chosen in a new` program area Itas a dispropoition-
a

ate effect on the eventual quality of the program. (This is obviously f
.:'even more true of the :cumulative influence of all the first panels

chosen on the eventual quality of a new agency.)' The reason .is
that °the panel meibers coristitute.a network within the "invisible
college" Within each discipline; They are the contact points for
many who have heard of the program(or agency); if they are not goicit,

the; will not be able -to attract the -bait- Of-their "colleagues to the
program. As..panel members rota the network; growg..and expands

knOwledge of the., programs Piv years may be required lor a new,.basic.
research program to "take off" u' this way.

NIH study s*ction wOrklo4 are cOnthnmilay;tOnitored.' If
grant appliaatioria dwindle, a st dy section merged With

4

another one;' if theY grow,- it may b it Linto two. In any event,.
each study section's authority 'thcpires after 10 years; it must be

d to decide upon continuation.
,At .b NIEL and NSF it is felt to be essenti for the staff to

pink new panet-members. At, the executive secretary and study
,

'section chairman recommend oreplacement4 who must be approvedby
the NIH Director's office and the Secretary of HEN.. At NSF, the
program officers and section, heads, recommend panel members, who must

be amiroved up through the Assistant Director's Office.
Eirperience with various discipline mixtures point's to a nuMber

of potential. Problems:

Panels to rePtoduoe 'the kind. of 2"08earch their
meinbers do. One pallet at ,an. 'agency comprises biol..-
°gist's jand biochemists who' have proven hospitable to
biolegipal and biocheMical research while rejecting,

, = '
toe exapple, meat comMani.ty research.

,
,



_

ng noneeientiate off panels has both benefits
wets. If they Oarticipate actively,' they

provide strong pressure for relevant, work, However,

many are domina, d by the scientists on the' panel

an scienlists are resentfulthat the non-

/itientists cannot share in the extra work of

primary Tevicws (careful reading of proposals before

the panel 'meeting). t
Interdisciplinary panels are heir to a sues of
iTie reeutting from problems 'of prestige and
eonnumication among dieciplinc.sa, For example,

on °NINA panels- social psychologists and anthro-
p9logisis find. coisratmArrion difficult with

clinical psychologists and bialogiste, notito.say

physicists- and educators..__, 014FAf
sciensests are .Very,stiong (esnecially4ith regard

to methodology) can, they. avoid being' dominated
t)'a bioiogital -scientists e 1,141,41.1e interdisCiplinary.

panels might be thought to oe moye open tn.unusual

propOsals in. a single distilling, this is not likely

to be the case if:!the disciplinary representative`on

d the panel. is strong, for hiji judgment will .dominate

and tend' to be accepted by his colleagues. In a

panel of his 'Pears,.howeversi his judgment might-.be"'

challenged. Thus, for single discipline proposals

Interafatiplinary Panels magi be less open'than

.disciplinary 'ones.
I

TLoiestlelestit44.. The principalcri\teria .employed by

panels in.making:gini:'grant iiWardsiare:-
0

cr Va4tinty, and' competence of principal, invep;Eigcitor.
VithOut doubt thethee strongest inflUeike on the panel

decision is the reputation of the principal 1.

investigator." .



, Previous experience in area of
If the investigator has n rior fiubfications
-area, the proposal is- ikely to recepe a bad
Adequacy pf told other reOurces.
S th of atipmach and research 4Sign9

vale of jr,oject. I

in the
rating.

W. 4

fs irrepetitivet Does it add tof1t/Cieittifie.
4t)+,i1,edge?

a, Relevance to problem area.
fo Potential for 24130// these last-itwo criteria mreey.p -baited in applied

'.research, but not'alsewhere
re budget roserablek
This, is generally only an ecedent .to negotiating
the budget downward if nei.e sary.

These criteria. are reasonable cnzhs
-

economist's :point -of- vies;' -for y are concerned almost exclusively
with the likely\ benefits of th Research and not With the relatiVe

yet the are strange from the

of achieving those-bene (Only when Rome of the induStrinl

scoring models,' are 'employed 4hf project chOice-is some balance of cost
against benefit made.) In, e eta when resources' were growing more, ,

rapidly thatt quality reaear h, such selection procedures may have'been
,adoquate.. But when resat* a scarce compared lath what might:be.

dime, both costs and ben shOuld affect' thedecision praci.ess.
f

HOW CAN iiROGRAM ALttA ION BE CONDI' ED?

During the evalu phase ,of ,;!:tbD,management, the achievements

of: the; R&D, program s ould be-ascertained and coMpared with its
initial goats. ,,Tb6;resillts of the evaluatitin should then affect the
revision of the progral or the design of new programs.

Program eValuatian ;in this sense is "difficult.. to identify as, a
s4arate phase of R&D.m4itagememt,; it 'shades imperceptibly Into
project -adnitoringtind Jev#luation_. as: .they_App.W.Lduring the progras--

develdittAt phase anO'inte:Preiram planning., Our intent, howeVer,
.2-

, I



is to disktineuish those actiViieli that- xamine. the achi ements .of
l

. ,
the progr4an as a whole, and not .simply those of its .'cons kuent

- -. _.

projects, one at a time. _Moreover, we seek to separate those ,activ-

ities that undertake summary Judgments of program achachievement at ,a
. _

-point, in time from those that 'attempt continuous monitoring of
, .

progre*S. With these stringent diStinctions, we find 'that Jatiksuutage-
. .

ment .agencies-Iturrently devote very -little explicit activity to" the

program evaluation phase of management.. The extent and nature of

such actiyity acctr4Jrc to the- typ.:-Of ban& supported.

Basic Up
. :In the case of the'imencieS SUpporting basic research, the

gene;ally held view is that the best judgments of progrkiis is a

.program area come from the scientific "cossuunity itself and, more-Over,

that these evaluations should be made With regard. to n:_-research

subject area as a lole, not*fu.st those projects with that

happen to be supportedby the.agency. Thus, when ex cit program

evaluation occurs, it is gerierally the form of a -state-of -the-art

evaluation that seeks to review bast accomplishments and present

knowledge and to identify'promising future 'directions. Cons uently,

evalUation of Prio' prograiss and planning of future programs often

occur together.'

o. At NIN these state -of- the -art assessments are _often

carried out by workshoPs spensored either by the
4

study sections or thestinstitutes

The National. Institute of Denial Research .(NIDRi,

for 'organizes assessment .workshops on

fairly specific research tfor,example, the,
-0'

genetics. of cleft .Palate or dental amalgam.

$ Ordinarily, each'prOgram director at NIDR holds

' one or two such workshops each year, returning to
each .topic every ti or so years'. Attendance

prisee- 15 panelists selected by the program

director to
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ant research approathes,-

-.practitio ers associated with practical

aspects <kg 4hie area

foreign: and induial researchers wh6
..,bave contributed,

new lines of research, an

o elder: _statesmen.

state -of -the -art papers arc Presented .ar\tbe woricshop, followed- by disctissions-I, and
,

AtOmpt to summarize promising diritions o
1,4,ture research.

Judgmentst concerning 6e success of an agency'S own programs
(not just theLauccess of the research area they.are supporting) seem
to be primarily\ implicit and associated' with peisonne.liind budget
decisions. 141

..

Each branck chief, section thief,. divisien director, and_

institute head should' make,. such judgmeets izt. evaluating the quality
of the 'efforts of his subordinates. His principal means of influence

.=
.

and torrectice then is through his selectian and'. rewarding of his
,

. -staff members. but at NM, for 'example, the shape of the' amuralcr

research program is really in the hands of the study sect Ont.; mod,

.a lesser degree, the advisory councils; staff.members havp
.

atiVely, little influPnce. AC ONR, however, pioiram responsibility

does reaide`..cliiarlytwith the program bfficar and evaluation of the

' program generally occurs implicitly as part of evalUaring the'
.

program officer's performance. Thtis, while protram evaluatioi) is

implicit in personnel,e4eluation, its relevance varies considerably
.
Wong agencies.

so

Program evaltiation alsomust enter implicitly into budget.
deciiiOns, not only within the agenoi but in its dealings with its

bUperior agencies (HEW, or DoD)r with.- the Office .ot

,.,%Asudget ,(OMB) and with the Co.ngteSs.: With respect
these judgments are Ordinarily very sugbjecti vo and

the number e f.acientific papers published as a tesult.of a proiam

"naemerit and

'to basic-. research

crude; At. beat',
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.
i ,..

or some listing of majhr findings-will be'displayed as a Measure. cif,.
. ..

/ 1 -

_
..

program sugeess:'-,t ' .

c.:
.

The difficulty)pf evaluating." basic: resesrch,programeis consider
* -1.

able and underlies the abenceef-formal, methoda,or.prO edures.' This''
.. it especially ..rue of evaluation with respect to the .criter 'that

* .

.

OMB'or.the Congress might;:cOnsider appytopiiafe:. contribution tor the
..

, ..

public welfdre. The, time lags and unpredictable relationships

between new basicknowledge and improved technologies,er public'

services make such evaluation virtually impossible., One step removed

is a criterion' that would be somewhat easier to employ Aria that

. scientists and 1 &D managersimight consider appropriate: contribution

,1- to knawledge in the field. Nevertheless, it pometiLes takes a
. .a

6

/A

considerable period before even:the scientific value of new'discov

cries bedews plain, A third critOrfon ferl)rogram*Valusticoo may'
ti

Sometimes have to substitute for the precekng concerns. not
. .

the'consenuenebs of)eatograM, but the proceashY-which it` was .

constructed: adequacy. of MD management proceipre. The argument

of this -case would,be that if first class scientists are cetsdited, ....:1

if proper selection procedures are used, if adrquate inforiAtion is

available, and good, staff members are'emiloyad, the reiultant.program ..

-.w , 4 . .

is likely to be &N O: -While each of these criteria enters implicitly

into, the personnel and budget decisions Made COncerniing'basic:

research, .o our knowledge none is eMployeclinexplic#,'regular

eveinations Conducted as part of R&D management,.

Practical-R&D

Tithe case of agenoies..opporting practleal.R&D,it,is

appropriate to evalusee-Arogranm. through theircontrihution,to

improvements in pra4ice. _Nevertheless, we have found only a few

instances .in which R&D agencies identify the evaluation, of their

programs as an explicit, parr of the R&D management process. :However,

since these program tend to be continuous and linked to the practice

comminity, some evaluation probably occurs op acokiinuing basis

through feedback trom practitioners and consequent adjustments

in program plans. 'In th.c.ngricultule care, iot.example, thvre.are

-a
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numerous links `between farmers and other users and theR6D.system

that-sirve to let the R&D program managers know well they Are

doing.' In addition.; .,the same kinti of implicitl5rogram evaluation

during personnel and budget decisionmaking that occurs with respect

to basic reautrch,do:Ibtless occurs in these areas.

Perhaps the. most explicit and regLiarProcedure for program

evaluitioa that- we discovered is the one employed by the Mental Health

ServiNs R &D Branch of NIMU. It is asif.ovaZuation in terms of

,aelf-spectfied goals. It employs'a formal "Goal.AttainmentScale,".

which is a'grid in which a program's.goals for the year (usually.

five
t

or so) are the columns and five possible iavels'of goal
.

attainment are the rows. The rows are assigned integer scores from

-2 to +2, and the columns a weighting of 0 to 10-according to

impor0e.ce..' Within the grid cells are statements of what would

have to be achieved for that level of attainment of that goal to

be reached.

Each year each program director (there are 16), in' consultation

with'the branch chiejahXthe branch staff,. decides on his program's

goals for-the year. *The program directors and branch leadership

revise the grid quarterly, although progress is evaluatedby the

branch chief only once -a-year; Moreover, nrogress'is discussed -in

joint sessions of all the program directors twice weekly. Joint

sessions reduce the likelihood of self delusion. Attempts to record

progress narratively failed; the grid method is preferred.

The character of Agriculture's ex4raburai research, Which is

'almost.exclusively carried out by the 53 State Agricultural Extension

Stations under rmula grants fronthe Cooperative State Research

Service (CSRS) and other sources, makes formr1 program evaluation

difficult. Instead, what has delaloied-la a system of institutional

program, soatuations, in which CSRS reviews he activities and plan's
I .

of each experiment stationaat least once every four years. Reyiews

are conducted as two or thee lay site visits by a CSRS program

director, a CSRS visiting scientist, and possibly scientisul.from

other stations. The nature of the evaluation. has evolved over 'the'

%pars, but it 'now tends to be concerned with all the staLyes's

progimms and to focus on, future direction for the programs, althpugh
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gist activities are nedessarili reviewed,

Evaluations 'may, also.be conducted by in(dependent outside
.

vauators. One such-activity: is a turrerit review of 8-10 areas

f agricultural research being carried out' by the patinal Academy .

/of Sciences. The empha;zis in the reviewsid1.1 be' on the quality of

/science in those areas; some. attention will also be 'paidoto the

quality of the research environment aid research personnel. The
, .

reviews will be condUcted by separate panels of about .10 members

each. The panels will examine each peoject in its field and evaluate

t't:4 adequacy of funding in the area, the- appropriateness and quality

of current;researciti, 'and future directions:

Programmatic R&D

In the,case of agencies supporting programmatic R&D, a program

evaluation is :generally an obvious .and essential part of R&V.manage-

ment; for, by definition, programmatic R&D is concerned with the

achievement of a "concrete objective .inn a finite time period. Rough

.evaluation 6f a program is immediate: does, the spacecraft work as

intended? is the weapon system operational?' has a vaccine for

leukemia been produced? did the new.ifroduct reach the market as

planned? 4Iore refined evaluation is generally more difficult, for

it should consider whether the product peiforms in,.ill;respects as

desired and whether the larr program took longer,..or cost more than itt
might hate. -These latter 'questions rarely see: t to be examined

explicitly by R&D agencies themselves.. If raised, it seems to be

most often as part of an investigation by the OMB.0"Congress, or

.the General Accounting. Office triggered by the poor performance or

cost overruns of the R&D product.

HOW CAN :INSITUTIONAL DEVELOPMENT BE MANAGED?

In addition to the basic mode of research project .support that

has been discussed thus far a number of. R&D age.ncies have found it

desirable, to create and provide broad,....institutional support to

near extramural R&D inatstions, generally ca3:led R&D centers. We

examine four major issues .associated` with the estaMishment,

and management of such centers:

J.



o How are they, organised?
What purposes do.they serve?.
What factors contraute to, their success?.

s

How can their egress be monitohd?

Organization
,Most R&D cent4 are organized at uiii-i.cersities; many in order

i

to foster interdisci plinary research oa a topic of concern to the
sponsoring Agency. Porexample, the National Institute of Dental.,
Reseirch (NIDR) has supported the establishment of .a number of DeUtal

$
Research Institutes acur Centers at imiversities, but outside of dental

I

:schools,. in Order to,broaderi 'the range of disciplines engAged in they
, -

study. of dental problems. Si arly, the NIMH.Institute-OkAlitohol-
0.10.

-ism and Alcohol Abuse creates numberof miversity releaFfh
centers on alcoholism' as part of its effott to.huild the "community
of ,researchers concerned with alcoholism.

These centers frequently are built around .a ceriiral figure,
usually the director, who is given multiyear institution$ suppork'

. .

and the charter of developing a viable research program and staff `
in the research area.

The NIDR Dental Research Centers are expected to have both an
institute poiioy comittee,..to facilitate and4 guide the activities
of the center in accordance with Ign and university .policies, and
a scientific reach) cormittee to oversee the quality and cohesion

I

of the scientific 'prforam.

Purposes
Extramural R&D centers are created to serve a number of dpecific ,

uzposes intluding:
?:

01%.

to'help-in. recruiting bight), _competent staff to a
problem area by providing stable support and giving
it visibility,'
to demonstrate the urgency and prioritY of a problem,

0,
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to focus a variety of talents (and disciplines),

who would ordinarily work separately, on aspecifie
problem.

Success Factors
.

Among the factors that are felt to Zontribute to,he success of

2...an
R&D center are:

o The qUality of the director. The. NIDR insists on

'knowing who the dirtctor will be before approving .

a new centers, although the real problem

able to anticipate the directness perfOrmiutie

before he is installed? The -NIDiti Ognently,

would like to establish training -rograms each
center to find potential directorl teat them'

in subordinate positions. The protdim.inctent'al

research, as it is in many other:,4 'that
,

."' there are few scientists_qualified`to.be directors

interdisciplinary research' centere.

The quality of the eerientiffic review comnIttee...

At the Dental Reeearch efilters these committees art

concerned with On-gOing.program review, new proposals,

and the hiring of new.researchers.

The university's condiment to the success of the
:center. This commitmentihould be'not only for

resources and administfative attention; but, for

joint appointments in univereity dePartmente for

center's steff: Join; appointments have

proven tc be necessary to recruit good research

staff; -the?, have the,,addiiienif 'benifft .

interesting other departMentaf scientists in ch

center's pobleui area.

'ogress Monitor,,

Perhaps the most crucial factor in the success of extramural

centers is the means by which their progress is monitored and reviewed.
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The NIDR has developed
1,f

apparently successful procedures for monitoring
iand reviewing its denters. .

,I

1 a

.... The centers are given assurance of support for an initic4 develop-
. r

ment period of five ',years . The amount of t upport is 'ne.gotiated each
.

'year in accordance it.h" progress achieved and funds available\41
Since the centers are a separate line item in-NIDR's;budietAhe do

not compete with othe dental research for support; they do co eta-.
.with each other, howe4er:

. ;

EverY center is annmed annually -by a NIDR-appointed panel.-
7

_..i._,-- prominent scientists In \dental-related disciplines and .scienti 't
administrators. The pelt 'consisting 0 :d14 or 15 members, sp e

1

. ,-

2' days at the ce ter with the principal 1bjective. of reviewin thei!

scientific Merit. d Lbe irection of Cle4lopaient of the' cent r ' a ';:
.program. 'They wil -also s elt tto find Oa dhow well knqwn and regar d

the center's '-acti ties ve an! ismpuslItad, hot. Well' it .a nis4red.
After an evening ex Cutive.aessiOnIcthe panel will spend. a ay eniV--''

! ,, I

a half 'condUctini t review, -fink a large .meeting and then 141.'
.gsmallerroup ,and i dual discussions.: :Several times t e Pan411 'I' ''will.regrOup to be Sure that all topics are, being covered DOri g

the final half daY,- an !Outline o'f the reVieW.;report is /noosed;

-the panel:members subniit raports ciz:their specialities s sequ.ri ly.
_ .

At the -end' of the visih, the 'university is ;aaked;ig:it s satisfied
4 1

with the teView.(and, rivateIY1 with the 're.ri/awei-4).
The NIDR1s DentaliResearch Institutes and $00401. ProgrOg

.......
Advisory Committee meets annually to review at'thk tors. ; Tb

are .presented With. th panel reports, pre repopo and the
centers' s, often in summary orm.enters Lannual repor Tb/ey spetui seVeiral

days reviewing all this centers and weetinig with aill. the center;
directors. Their ludgment weighs teavi 4:n the/annual budget

t;!--.7"' s a negotiation with .they centers and, espet ally; in, the decision ;ea
to whether to provide support beyond.the initial five-year pens

.

0:mir4Fr


