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‘. ~ This work kas been done as/{lyrt he effort to plax

tae Netional TYanstitute of Education '(NIE) /p¥le reéport, one of &’

series, describes the alternatives that miflli be considered in ; :
deciding the organization and Aanagelen§ 'a \nev Pedezal agency to o
condyct and support reseaxch and Gavelopwggt. The alternatives ' . '
exasined are also.g~tmane to -thd ﬂesign.f

redesign, of an BEL
agency anyvhere in the goverasent, since/Ajfle alterpatives prescnted
are devivad fros the practices of nane « dmting Pederal .RSD .agencies.
The document considers seven critical orfigiiizatiicnal decisioas ‘that
sust be sade in defiripg the organizatioypf a fcderal BSD .
institution. These deal with the major fpitures \of the organizational .
fors; the orcanization of support, cbnalf“';qnd daipistration
services in RGD; the hiring of personneX::and the organizatiod of
t advisory councils. The report concludes Jx§ exani ing six decisions -
‘that #ust be made in detinihq the managelint "style" ci a Pederal RED
. institotion. These decisions deal with i sajor featuired.of . . _
aanagerrial style; the methods fof budgét jxdilocations; the aacner’of : /
. -conducting program ‘planning, developses

o ! » and evaluation; and the //-J
. sanagesent of inatitugionil developsent @dtho:/n H :
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’ 'l'his Working Note describes the al ternatives open tc-the plenuers
of a federal R&D agency in specifying its organization and management
processes. The altematives vere derived from. the. practices of -
existing federal R&D agencies - National Institutes of Health, |
National Science Foundation, Off:['ce .of Naval 'Research Office of
Ecbnomic Opportunity, Department of Agricu] ture, National Institute

of ﬁental Heelth, U.S. Air Force, National Aeronautics and Sp_nce .
Administration, National Cancer Institute -— as 'Ehey were described T

S " - to us in interviews and officikal. docmnents. Hwever, not all of these .w -
> ' descriptions have been checked by the agencies. This will be done '
\ in the near future. R CL A R _'* * ’f
<\ - Tis work was aone ss psrt of the effo t to plan the National L

Institlute of Education (NIE) "I .sut;hotiz d by the Congress P the

. This report is ‘one of a series on the Ins itute. 'rhe others are. . |
'_National Institute of Educstio ‘. Prelimi'nsry. Plan _' v .
for the Proposed Institute (R~ 57-HEW). T e o SR
‘ -A‘wlational Institute of Educati _n. Msthgds for STy . o R
‘ | o ,Managing Fundamental Resesreh (WN-7676‘-HEW), ' RN
R ,‘:’; Y 'Natiom‘lﬁstitute of Educstion‘ Methods for . - - o /\'
I Managifig Practicehoriented Re,search and Develop-r/ o I
\ meqt (WN-7677—REW) L, LAY -//(aﬁ B 7-'?( "
National- Institute of Educstion' M'eth?nds -fo L _ : o

\

o“___oe__._—. ._e__. PR
/ : .

.

\Hsnaging Programatic Resesrch and Development S sk
\(wu-7678-uEW), and o C e
lNat:ional Institute of Bducstion., Evsluation of. o
: Methbds for Managin o
| (wu-7sso-uzwo; _“‘; -

LN . . R

g Resesrch snd Development L. L ‘

T -

. . - . A .
* i - . ! . . .

"‘H )\ of the’ R&D managers interviewed during this study expxessed .
the need for additienaL study of the methods used 'in managing non- \ "

T military R&D” in the fede'e]: govemmen't. The literat;xte onéxis

T
& . A ' .
rd FE




.- subjecc is slight in comparison with. the literature conceming tbe ' .

management of dndustrial and military RSD. This: series of Teports
N seeks to provide a basis for research into improved management - - .
| practices for nonmilitaﬁy federal 'R&D,- 'l'he principal purpose of S
e T theee reports, houever, 1g to enabls t:he »planners of . the National " )
V Institute of Education to benefit’ from the experiance of other federal \

B RSD agenc.ies in developing the NIE's R&D mnagement.procedures. R "
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* This’ Worklng Note has<benefitted enormously from the thornugh _
an"é thoughtful research assistance of Victoria Shoufani, wﬁo collected e
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I. INTRODUCTION

.
[2 . .

~

\

" There are two, principal categories of decision that must be '
_made in designing a new institution. The first_ category of decision
. concems the institution s static ford -—- " the distribution of responsi-,

' and authority among its suborganizations and staff. These
o .. 'decision define the institution's organization. . The second category
. o of decision concerns the institution s «dynamic behavior -- the
: .operations and processes through which 1t executes its responsibilities. ‘
and exercises its authsrities. . These decisinns determine the : institu-
tion's mcmagement. In this reporl: we describe ‘the altérnatives that '
-‘;must be - considered in deciding tIpon the organization and. management
) of a new federal agency to conduct and .support research and deve}op-—
ment. - , Lo
v s Our. specific concern 48 with’ the proposed National Institute of k
o » Education (NIE), but the alternatives we. examine would be germane * . o
L:., ' to ‘the design, or redesign, of an RSD agency anywhere in tﬁe govern-
L ' ment. Indeed, we have drawn upon the experience of a wide range of o
s such agencies, already in existence, to define the spectrum of
' | possible ei‘oices. 'l'he organizational »and’ managerial alternatives ‘ ‘
= adopted by the National Science Foundation (NSF), National Institutes
. of Bealth (NIH), Office of Naval Reseaich (ONR) Department of Agri-'
s . culture (USDA), National Institute of Mental Health (NIMH), Office of |
; J!conomic Opportunity (OEO) ’National Aeronautics and Space Administra-. :
t-ion (NASA), U.S. Air Foxce (UéAi’), and industry have been descxibed '
and evaluated in the four other reports “in’ this. series. This report a

- R ' '-. L . . : PR \ /‘. . 4
, *5. Wire, A I,ieberman, and Re Levien, Natwnal Insttt-qte of © /.
ERI Educatwn. , Methoda Jor ing Fmdwnental ‘Research, The Rand -~ .~ .7
., - Co ation, WN<7676-HEW, November 1971. .'J.- Wirt‘ A.. Lieberman, L
‘ - and; R, vien, Nationgl Inetitute of ‘Educdtion: Methods: for Managzng
Praat'ce-Omented‘ Résearch and Development, The Rand Corposation, ..
'. WN-7677-HEY, November 1971. J. Wirt, A. Lieberman, and R. Levien,
R - National Institute of Education: Met/wds for Managing Programmatic =~
. .~ k3Wparch and Development, The Rand, Corporation, WN-‘IG?G-HEW November. \ _
" -7 1971, 3. Wirt, A. Lieberman, and R. Levien, National -Institute of <
I-,’ducatwn. EvaZuatzon of Methods for ‘Managing ‘Research mid Develop-—
o menb ’I'he Rand" Cotporation, kN»7680—H'EvJ November 1971. o

-"
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< ta.ces the ﬁrat step in translating thac expetience for ubse by the
- _National Institute of Education; i.t collecte and compares the different
- - aaterhatives( these several institutions hpve selected in making each
o of the critical organizational and managerial decisions. : T
; S . T o :
®  ORGANIZATIONAL DECISIONS - ‘ o - Vo
'/ . ‘Seven critical.decisions mustz!(e made in defining the organiza-
o tion of a fedetal R&D institution. They are: ' -

Y
. . - . - ,
Y . . E :

A ) 15 What should be- the major featurea of -the organizational form? *
L “ . The major features include linear or matrix Zznee of a:uthomt‘y,
A T horizontal or vertical acapea oj‘ znterest, and cenr.raiized
" oor decentralized dzatmbutwn of efj‘ort'.
2. How ahauld ahpport of 'R&D be cu@gamzed?
- One major function of federal R&D agencies is the suppart
~ of R&D to be conducted gxtrwmrally by nonprofit fustitu=~ ’_. :
tiona, universities, or induatry. This decigion concérns the '
, suborganization of the agency that pro&rides such support.
3. How ehould aon&uot of RED be: orgamzed’ | :
Some, but not all, ,Eederal R&D agencies also engage in a
. «second ‘major function - the aonduct of R&D mtrmurally
) by federal peraonnel located in the agency, This decision

O

concerns the auborgané‘zation’ of the agency tha_t ,condulclta ' ,
. R m' - Lo ’ .
v e T 4. How shouZd admmai:ratwe aemcea be orgamzed? " .' L
L ALl federal agencies must arrange for the basic fiscal,. =
personnel information, and budgeting funntions, ‘federal
. - ‘!&D agencies must alao arrange for R&D gtants and contracts ¥ ’
' management. _ These deciaiona concern ~the organization of s
S ", such services. - ., L ‘ |
- . . 5. What peraomqel authommee are deawable?
" ‘ " The CLvil Service " peraonnpl system was desg d to meet the
needs of ‘the conventional golernment administrative agency. .
Many go.vernment R&D agencies have found that: :Lts provisioas.

“limit thcit ability to hire and effectivc!y u"iIize scicnt‘ fie %




, personnel. Hany agencies bave beeﬁanted exempuons or ,
. * . modificatiﬂg_of the” Civil Service procedutes._ ‘This dﬁcision )
o s concerns the kinds of changza in the personnel’ auth rity Y
- - that ﬂd.ght ‘be’ deairable for a new R§D agency. . i‘ . T
. . 6 What pewbnnel? qualoi:zea are desirable? | TR . \ |
. - . This decision concerns the kinds of skills to be soug,ht _ L
".\_ . ' "for each of the princlpal opérational roles :Ln a £ederal
. R&D agency: ext:ramural program officer, intramural tesearcher,
- s ’, | adnﬂ.nisl:rative officers ' - B ™~
A 7. How ahguld admsory cowgaz.la be opgmzed?~ o
.. o 'Ihia decision concems the mode of organization of thJ
advisor.y councils. composed of nongovemment scientiets
and 1aymen, that most fetleral RSD. ggencies employ for -

guidance and comunicar.ion. o e
. . ey "'e_':." -

“Each of these deciéions is discussed in Chapter II of this report. B

IR , , c i o
o mmmu. DECISIONS e T T S
e -~ Six criti.cal decisions ‘must ,be madq in defining the management.
’ | "style" of " a federal ‘B&D hstitut:ion. They are: * 7 . LT

'l.‘ Hhat ahauld be the maaoz- feabures af the mmagerial eﬁyle? '

S Th:ls decision concerns the choice of the aZZaaatwn of ‘ ,\-

" affort amonig planning, managing, and: evaluating R&D progmm,
" the degreesof coutml exetcised ové‘r excramural activicies,. .
. the ammmt of aonetztuency part‘wzpatznn 1n deciaionmaking, "

.

. \ e " and the va.maty of mmagement wyles emp].oyed. T ' L
S {"2} Haw should budget aZZacatwns be mada? LT e
;_‘ : \ : The céntral management dec:lsion is the aliocation o.i the, Dot A .
.o " inatitution s budget aqmg‘ its various activit:j,ea. This "' '
. B ) - decision concerns the way that allocation will ‘be détermined. ,
e 3i;l"-Ilow shoutd brgran planning. bé mnducted"*
e ' ) , The. acc:lvities of an R&D 1nstimtion are ordinarﬂy gtouped ..

.. 4nto programe. “This deci.sioﬁ ccncems chc methods by whicp
""ncw p'ograms \dll bc plmmed. o S '




_ . . f .
o Bl | S
: . y : g | o Lt
Lo T b, How ehuuui prog:-dm devéuagrra:ut be ua“jﬁ'“»; zd? "! .
. ' ] .Once a program is plmmed the project
LY e eelected and moni\:ored. _ This de fon .
s “methods for such ,selection and monitoring. ; =7
R - 5. How. should.progran evaZuazwn be condueted? T Tt
e Upon complettop of a program, ics re flts should be e.vaLuated e
) This degia;lon concems the’ methods fo?' such evaluari‘m, X : g s'.v _
o PR ¥ Hov e znatztujioml developwnt be hanaged’ ’, SO
- ~ In addn:ion to direct. management of t)xeir mprogtam, o
IR many federal’ R&D. agencies have \found }lrlt éeeirablc to, . -
. ) . decentralize progrim management. to nongovemmental R&D | |
* . L centefa, laboratonea, and hxatituteq tlirough the.. provtsion
.. - »of direct 1nstitutipnal a.uppagt.' Tbis decigion copc@rns
. “ the. mnagement of auchﬁaupport. W R RO T
2 7 S o o
~_ Bac‘h,%‘fﬂ tl}eae de‘g:is'irpn'a 1s di'eeuis's,ed.in -'Chap't:er 113 of this r:éport’::.'*
. cum\c'mmsncs oF m:smncu m) nmwrm R
L ' *_ Three najor chazacteriatics of an R&D act:ivicy need /o’ﬁ
" distinguished during tbe*exmination of ‘R&D organizati and ‘manage=’ "
| ment. alt:emacives. _ o e s
h ". . ¥ ‘ ' et
. _ . -.0 Pw'poaea is the R&D activity basic practical, or L .
l ) ' o programa:ic? S ST N, B
N . o Scopei-—is, ‘the: R&D activity a si,ngle project: or the - .
\' v Ly eonjunction of projects 1nto a pro ,gr,am? I -
L. S Phaae. is the R&D, accivity in the glanning, , ERE
| devclopmental, oz, evalua%ion phase of operation? _} _' » o " |
Purpose -~ . : CE 3 '1 S :
. , Hany di"ferent categorliationa of RAD acf.ivity according to ! R -"1 :
: purpose have been pmposed. I,n chts discussion of al;emative _ Lo b
’ il managerial styles _we shall use the categor&es of basic, pta.ctical “
. 3 ."and programatic.m o o L * o -
oL ; --'-' L ‘ t " ) , . .‘ i i s
R T o7 TR
' ' a L . . ,
LT, o e .
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The central purpose ~f basie reeearch (or fundamental researck)
-1s the’ 1ncrease of disgipljned knowledge concerning the ‘fundamental |
.phenomena and processes of’ ;he natural and man-made world - The choice
. . of ‘question to be studied and method of study is primarily determined .
by the current sta:e of knowledge, the scientist's’ perceptiod of i
important gaps in understanding, qnd by the gvaxlablg re%oa;ch ;ools.,
Consequently. the best qualified judges of baSYC'reéearch ao‘ivities
are ordina:ily considered to be the scientists who' ate Qorkins close
to and are familiar -with the frontier of. knouledgp. .
The ccn:-al parpose of practical E&u is’aqptove@@nt in the
periarmance-of SOEBQP?GCCiCBl activity, organization, or object.
"Practical R&D differs from bas&g R&D not 80 much in substance, as in
" motivation. The choice ‘of question to be studied and method of
study is deterndned by the current state of ptactice' by the p;acti-
P tioner s and-scientist 8 percepcion of problems, needs and opportun-
‘itzee. and by” thg available scientific knowledgg and tools. {Conse- -
quently, practitioners, as well as scientists may parcicipate 1n

“
-

w,

aue

o~ ..
ray

judgments and” choicea concerning pzactical R&D acciviq#es.

The central purpose of progn&mmattr RED 4s completion of some

T specific practical task witbin~a finite span of time. Programmatic

 Ra&D differs from prac:ical R&D not so much in its" suhstance. ab in

- 1ts finite time hor%Fon. ‘Practical R&D activities seek (ne continuing
improvement of practice;. progtammatic R&D a¢t1vities ére designed to
achieve s definite goal. -The choice of -goal is ordinatily not. a
acientific question, while decisions concerning its feasibility and

., _ the means by which it shall be sought arve, Cpnaequently, ‘both .
B B ptactitione:s and scientists way be involved in gaking judgments

and ohoices concerning programmatic R&D activities.

. : ]

- o N - 4 Lo . . R
- Sccge . ] .. .
~ While there is no general -definitdon of the scope of art R&D

acti«ity, common usage ‘ténds to distinguish betweer R&D projects and
RLD programs.' -; ' .

The stallest unit of RﬁD activity is usuaLly called a proaect.

. ) .Ptojccts ronge in -size from rhe activities of a’'single investigator

‘ »
. «

o
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- (perhaps omly part-time) ,to the effosts of teams compris:lng a
‘ princtpal investigator and a staff of perhaps 10 or 20.
An‘R&D pmgram is the conjuncnion of a nunber of :elated projects.
s . “The conjunction may be qui‘te close, in that each ‘project depends on -
’ or intergcts with every <) het project, or ir may be quite loose. '
=t Ordinarlly, all. the,projec s Wwill fall within thé same scientiﬁc
research area or be addressed to the same pracrical objective.
L. (}_“.-:.. . ‘ :
' Phaee o
'The process of managing and conducting R&D falla rather naturally
, into three distinbtf and -guccessive.phases: planning, development,
' and evaluati(m. R&D management paradigms diffezl in the mount and Sy
s type of effo,rt thp.y devote to ‘each of theee phases.__' o
. e Duxing f.he ﬁlamnng phaae, the baaic outlineq of a program ate
, ~ defindds ~ What ate 1ts obJect{vea?~ Row muc.h should be expended on
o »_1};? at pfojocts should it'. contal.n?' Eow ahould they 'be reiated tor

. | _‘ nuring :he development_ phase. t)]e outlinea‘of th,e program are
* . f:[lled in./ L{ :I'he perfotmera of apeci‘ic projects are aeleo‘ted, funds

to "Euppor p:bjeccs are disbutsed- research or deirelopment 18 -,

- PR
N - R &
an s N

perfomed' and. perfomance 13 mon:(.toze&. ',_*3 R
b And duxtng the' evaluatwn phaae. the reaults of program activitiea'

e
_are examned t:o see how well .they ‘have achiewed gbe‘ prog:am objecti\rea.i .

-
.

In’ aome &&D management proceases. some of theae activftiea or

-

; o phases ma? be *best:igial ,pr abpent en::itely (thij is sespeciallj c.rue
,,;_.;i.\_ ' &of the: planniqg and evaluat:lon phdsea) ,while :ln othera those same

existing paradigma fot the mana‘gement of baaic research devotze very
little effort to explicit program planning. and evaluacion, whue most
' of the paradigma for the ‘management of programatic R&D lay particular

atress on’ program planning. :

. 'l

.
r -t
s ! .
. v
. N . . .

-
.
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:'LIFIITATIONS OF THIS Rl’-:!"Ol?.J‘L _ ‘ e ‘\ - .
© o iIn addressing ‘éach :of the o?ganizational and management decisions

conaiaeted in ‘this report,, we- have ‘confi.ned our dlscussion of \'

14 = ~ ;. L,
! o & L -
- - - .
- ) . . .
hd "' A N A-
) . R »

¢ eaehother? ) : ‘ . . -} ‘~.

. phasea may receive conaiderable emphasis. For example, most of the el

®
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‘ : 1
- ' alternatives alvost exclusively to those ‘that we ide ¢
examination of existing federal R&D agencies. In thh&
been asble to.be explicit about each alternative and 6 draw upon the

ified in our
%way, we have '
H

-experience of employing it in some pracnical contex po estimate its
advancages and’disadvancages. At the same time, we have been, as a

. consequence, 1imited in the tange of possibilities we have discussed~'

We recognize that limitation as ‘a deficiency of this report, but '

take seme solace in'{he obseriation that the eight ﬁederal agencies

we have studied emplqy-a sqrptisingj&fbﬁ@@q?range of structures and

practices. While constra.ned, the alternatives we describe- sti‘l

8span a wide range of potential choices. : . e
N '
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TR : II. ORGANIZATION DECISIONS/ . . .
.' . — - ] . 5 .
. / . . . . T X [,/ ’ . . .
» / .t ¢ . : B ¢ - . . ‘ g // . .»--‘«_-.4._ - - b
. . . ‘
/ . _ WHAT SHOULD BE THE MAJOR FEAIURES OF THE ORGANIZAIIONAL FORM? N
y . There are four mijor choices that ‘mist be made’ in defining an .
e R&D agency 8 orgaﬁizational form. These are éhe choices between.
, o In.near and mtmx lin;s of authority, e  ‘. : )
| . ‘o Horizontal and veriteal scopes of. Anterest, B i
{ o _C?ntnaZized and decentralized distribution of effort, —Y.ﬁ"iw
| o Integrat’ed and separated location of intramutal research. o
. '.,//; ; ' ST
se T '/ '.-#n,.f ;
7inear or matrix lines of

' Lines of ‘Authority -
R&D organizations may have either

B

Host conventional organizations have linear lines of

5}ﬂt B authority.R
R ginear.
| authotity., Each staff member has ‘one. and only Ohe immediate _super-
-‘Each’ subofganization within the organizaticn has oneand
But. aince ‘2ach organization N

-f . visor.
‘one . immediate superorganization.
cam hawe several suborganizations, the result is the conventional

r

- “onl
-
»
yramidal organization chart, Fig. 1.
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. skills (program officers conversant with

A "When our organizati n has pro;]en.ts 71th ope

" This 1is the hasic a cture of most R&D management agencies in the
Federal government, including NSP Nmﬂ. and most of NIH. A

 The advmtages/ 3f linear lines. of uthority are élear: . eath ' L
staff meni:er knows precisely to whom he reports 3 responsibilicies i

may be clearly def ned and- assigned Linear llnes ox authority
work well when an organization s responsibilities are reasonably

stable and separable into fairly independemPsubtasks, each of which )

- requires a predictable and reasonably const mixture of\s“kill,s.

“For example. svpport of basic msearch by NSF is a raasonably stable :;'5* .

chatte} (despite rapid change within some fields)* ‘separable inta

fairly independent subtasks (support\% each” discipline) . each of .

which ‘requires a predictable and e %1& conetant mixture of

. to become identif led with and - erly protective of the exte fal'

discipline, subject or proble\‘ for which they have respo ibility.

age in another

T - . 4 . . .
\ Lo R 5 T
. - PEY - P N N -

ant c.u.scgplge) 5
ty are also ea_r. :
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(I different activities, or demand an uncertain and varying nix of’ skills. .

k '_ For. example, development of spacecraft by the NASA-Goddard Spaceflight Pt

. - _", Center involves a sequence of changing tasks (each new class of space- .

' .‘;; craft reqnires different te ologies), requiring the coordinaticm e .
of a nunber of different a ivities (ranging frpm experimental physics

S | through st(uctural and eléectronic fabncation to launch operations,

- | telemetry, and data reduction), and employing a wide and uncertain A

range of skills (from physics through various engineering skills to o

biology, @tmmloy/ statiatics s and: computex science) SR

v Matrix.. To overcome some of the Iiisadvantages of linear st:ruc—
' tures, a numbe,r‘of industrial R&D organizations and federal R&D
agencies have adopted matrix lines of authority. . These add ‘a second ”
linc of authority, usually a flexible and changing one, that "euts
across" the first. Thus, some staff menbers will have more than ~°!s T o
_ . one immediate supervisor. *Each suborganization, however, still ‘has ) o
- _ - ome - and only one immediate supergroup. ‘The result is a matrix "otgan~ 5

R i,zation chart Fig. 2.‘. Mstrix "hrganizations, which in practice do not -
‘ . . R L S ‘
T 3 o ° ‘ o ' ./\)B) . , ’
. ' 3 3 . 1 - J
R B R I .

. Fig. 2 Matrix Lines of Adthority - e
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a ‘have qu:lte so reguiar a structure as suggested by the above’ diagram, .
| have been sadopted by NASA-Goddard Spaceflight Center and by the _ | '
National Cancer Institute. " : L : i
. The advantagea of matrix lines of authority are the flexibils, ty
that they provide the organization to respond to changing require- .
ments by estpblishing new suborganizations dlong the -second line of - L
authority while ‘retaining stable relationships along ‘the’ firs\ line \
‘of authority, ahd the enhanced co'xmnunicatiom and cootdinstion that they
) : ‘-inspire by ‘bringing together under the second, line of authority people
e - < who occupy distinct suborganizations under the first line.
| Matrix organizations have been employed successfully by advanced N L
'technology firms in industry, where one ling of authority usually - _ |
- follows discip‘linary or technical speciality lines (e g., there may .
-be structures, thermodynamica; electronics, and propulsion depart- L
,ments), whilg: the second line of authority follows project lines )

| o (e.g., ther¢ may be an orbiting telescope project, a Mars spacecraft E R
ol 4 'project, a7h a weather satellite project) Thus, a thermodynamicist"”"'
' ‘ - . might be 3 menber of the thermodynamics depar.tment and repott to BN
, _ ..,its head s;lld also a member of the. Mars spacecraft proj\ct and report

" to ,its leader. In the thermodynamics depsrtment he wOuld' be associated

'¢~

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

' - | ‘f__ullproject ‘he.- would associate with the mix of specialists from other -
ST ‘,_departments needed to carty on the project.. And while the department

' '.association is stable and continuing (1like the disciplines) the
"project association is, usually transient and finite.’ Matrix organ-v o
'izations are able. therefore, to respond to the demands of a changi'

"environment while also maintaining a stable basic structure for ‘ »

staffing and developing competence. e : e
The d‘baadvantages of matrix lines of authox;ity arise from the“”‘ r o

possible conflicts of atxthority and responsibility between t-he two ’Sig
o . dimensions, the possible mismatch in skills reqlﬁred by the functions N
- 'along the two dimensions and the tendency for an organization to - e -
- B : ‘revert to a linear line of authority. The first.' difficulty takes '
" . : :'. 3 _ | its most poignant -form foi- the staff member who fir?ds his departmental

supervisor in conflict with his project supnrvmc:r concerning the oo
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[ . ,i
Che 'quality of his
| e may also affect staff assigxﬁnent, budget ;,llocation, and project“
evaluation deoisions. 'Ihe second difficulty can becur if the’ range'_

work,’ his appropriate rewarde or his tenure ‘but R

T

of activities {e g., projects) ‘undertaken along the second dimension
‘ L 'fluctuates 80° broadly t:hat it impoees widely varying staff rqudre- N
ments on’ tl§ units of. the first dimension (e.g., departments) e
third difficulty tan occur if for example, the second dimension /
v_become.s stable, with staff assignments and subunits unchanged over ‘
_ long pe'lods. 'l'hen. the matrix structure becomes ‘two fixed, competing’, e
. _bureauc cies, one of which will probably prevail

Undo!

from their managers, because the coordinating and halanci.ng of over-

' edly, matri:t organizational -forms require greater skill

lapping authorities and responsib‘ilities must occur continuously. -
Bowever, NASA's Goddard Spaceflight Center has developed several o \
- """';"""“"”"mechanisms to“‘alleviate those difficultie-», which make the manage- L

~e -

ment problems less .severe., For exsmple, at Goddard a staff member 8

T “ . ,administrative and physical locstions change or not depending upon - e
' .«c his roIe in project.. Aclm:l.nistrat:l.velyt he nmay be ei,ther "solid- ) -,
‘ . \H.ine or "dbtted-line" tp a project. f\If he is’ solid—line, thsn he ) j ', D

,, SRR 'Y physically and administratively colocated witli ‘the project %nd _

his career advancement depends on the project director, 1f£ he is ", .
"dotted-line, then he will physically coldcate with’ the. project, buti_\_"__ _‘; a
’ administratively remain. with his depsrtmei\t, and his- career advance-. ;
‘ment depends on his department head.* For hll spacecrsft projects, . .
_ the system—level staff are solid-line o th\e project, as are some ‘ "
»"»subsystem-level staff,‘ mcst component-level \staff are- dotted-1ine " '
‘-." o :'_ ' -to the project., For. the smaller project:s, eVen subsystem—level S

o people are dotted-line. e ', R

. Goddard also ava‘ids the second difficulty of mot.rix management
(mismstch of staff skills and needs). because its stsff is large and.
quite diverse., Goddard's managers Pmphasize that: "staff diversity ‘
o is the key to matr*x management' you must ave the compet.encies when
: fyou need them. : In addition,_ the choice among prospective ‘new,

P _.projects is affected by the availability of appropriate staff. The . .

National Cancer Institute has adopted a somewhat dif[erent approach' -
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it avoids mismatches between. staff availability and needs by drawing ’

, upon” outside scientists to £fill certain positihns in the program .
UL organization. _— . . B B |
The third difficulty in matrix organization (reversion to a » ‘
P 1inear line of authority) can be’ ‘avoided by assuringzthat oner line is 3
‘constantly changing in its suborgenizations (e. g.,vtasks or projecta) G =

so that it does ot rigidify into uimply another fixed way of organ- ‘V‘
;‘izing the same’ eople- ithe flux ‘and constant reorganiration of one

L 'line is vhat gives a matrix organization its ability to coordinate
_’a: S effort on a changing series of Projects or problems. S
Scopes of’Interest

v The core of an R&D organization s'kcope of incerkst is its

;T__ - collection of R&D projects and programs._ ‘We shall*consider an R&D - fv;"
organization to have an-horzzanial scope of . interesv 1f it buiids
S on that core collection solely through the addition of R&D projects
Af'ﬁy- o and programa on ‘new topics (as has NSF) An R&D organizatipn has a ’
7fg? o vertzeal scope of interest if it builds on that core Ehrough the ; o -‘fii
T adﬁitidn of ¢ - AR e - - A 3

v . .. . . . A
. - . J o
- P ‘ . . . : . : . rt
. . . . -

;f’- '1 .;c‘,f%.jo ,jdiseemination activities (as ha£ the Department of

u-;l o 753 Agriculture) ﬂ‘ o R o S -

o Fk;” 1'A4.o-ﬁﬂservice snd training act!ﬂities (as has. the NIMH)
s ) ;policy planning activities (asxhas OEO) \4”~- T

d

LTI e con L o » F""""" i o
Ly T e b e - _ Policy . : : T -
L a0 ' NS?_‘__ / USDA, -~ - NIMH = = Pi,annins} T

o || omeo o) ome pDeoT

.L_;_A.

L - . f;nissemini. iService :
e S Co "-|~ ation L be Tl e

o o = Al e -LTraining D SRR R
» . .a’ Horizontal '~ 1 ltf‘ b. Vertical L o

. "‘ . A‘ ‘/. . ..

PO - .

. Fig.'3 Horizontal and Vertical Scopes of fnteresc S
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. ; - Horizontal. Those who' axgue for .a”"l_lptiz_on.tals scox'se‘ of interest
| - feel that: ' ' S -

’ A
2

, "o if. sqmce or polia &kmg functions are added . e
S A ' the organi?ation finds operat-ional priorities . _
Overbalancing research pri,orities demands for o -
imediate regults driving out basic.and long-term _
research. .and demands to srpport decis:l,ons alreadyi DA B

‘ taken aupplanting the neutral stuny of fu}:-ure

v

- -

alternatives. - - , s
o o~ ;.irf training or ‘dissemination functi&xs are added, <~ i
T, Itbe# rganizat:Lon finds its energ,ies diverted by the
N o heavy efforts essential for effective training and |
o _dissemination. ‘ '

o - only if It restricts its concerns .go R&D activities )
L alone, c]a{ the organization satisfy the ndeds of .
. - o science/and en's.ure proper attention to j:asic, long- y f
< .term. ‘and controversial R& A L ﬂ‘ .

S

S ' Vertical. Those who argue in favor of some form of vertical
scope of. interest feel that. : , v "_, '

-
! . .
. - te
. -

o linking R&D with dissemination, ser\ice, or policy- i

-

-making is ”very effective in generating political .
. (and financial) support',/for the organization ) Ll
e , programs (including R&D) ¢ 7 '
o - such linkage "forces the nasty questions .- what A ' _ .
do the research outcomes. mean for service? - |
L6 to be’ asked by the organization 8 own. staff" and, _'vx"'
u R therefore to be taken seriously. Without it,
) f.' - research tends to drift away from practical needs. _
o linkage between R&D and dissemination is crucial ' E_‘ =5
. to success o£~ both activities because it provides A B N
research with constant awarencss of problems L : ,. x _ . '
Ce o . B needing solution and provides disscmination with ' SR

S S continually reﬂmihed pool of research findings. b s
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X,
. 1 1
i Rese_a? Reséarch |
: Traiuning B Training
. i - IR \ )
S el L Service | | Serviee”
N o S ' : , S
i Fig. b Nationa], Ins_titute of Mefhtal _Health '
. o There are separate internal divisions for research
service, and tx;aining, but there 18 slso a division
v ' _’,that contains centers concemed with sped.fic ,
A o problem areas. (e g., crime and delinquency, minority
ey _studies, metropolitan studies), gome. of which combine
N _ f"research, service, and training functions related
v “to their’ problem aréas/ IR

BEEHEEE O



' . LT ¢

N

-
. i - .
te ' g ' - * ' - ? -1'6- M -
¥ . " \
) ¢ ’ .

o Department of Agmcultza-e

" The success of the Agricultural R&D system has been .

{ o crftlcally dependent on the close lzlnkage ameng
' ' o three different types . of specialist. -

' o otounty agents (serving the famer by

f ; | helping him identify hisproblems and
. ' ;7;  making ‘available to him the ﬂndings

. Co L. of research) .
R ' 'G" extemsion specialiste (serving the
" county agent as a source of specialized; .
up-to-date knowledge about research on
a particular Acenrno&itj or problem, and
t::ansm:lttlng' new prohlems to the
researchers) , c |
: | C o nesearchers (pursuing ne; knowledg'e and
/ ' o ' the solution of practical p‘rohlems). '

The three typed have been essential because' the
. ) county ‘agents alone quickly usé up their store of
. research knowledge and lose the farmer 8 -confi~.
’. L ' V; dence} the researcher alone cannot communicate
' . ' directly with the farmer; but the county agent also
. / L has difficuley ccmuniceting'dlrectly with the
' ‘ researcher; thus, the extension specianst serves
as a crdcial middlepan. These three functions are
the diteet responsibility of the Department of
Agriculture in var.yins.:degrees. There is, con-

*

o - Office of Economic Opportwnty

’ o L -« The Ofﬂ.ce of Planning, Research, and EV&l“Bt“/‘

% )‘; B (PR&E) of OEO has a dusl role, 1t servea both
' ‘a8 a plmping staff to the OnO director and as
S B " the manager of a research and evaluation *progrgm

- . E that has a strong -poli.cy ori.entat.ton ,and whose

~ “findings exertﬂ a direct 1n£1uenee on policy. ~ .. -

csidersblé overlap with'both state and local agencies,

.&"l“

,t

a
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Both the National Seience Foundation and the National Institutes
'oj'ﬂeaith are, with slight exeeptions, examples of R&Q organizations

»

with horizontal scopes of work.
‘ R A - ) N
Distributign of Effort o . U
A qfntraltzed R&D organization is one whose R&D activities are
carried 6ﬁt at a single A ocale under the direct author:ty of a single

.agency erea{;tive.o An RSD organization may beudacentrulzaed in_

several senses:
i - L
. .
L3
t

o pregi;nhl location. =~ portions of the organizétiun are
' at different geographic locales, but they report to '
~ the.game agency ekecutive, -(For example, regiona.
\ offices of NIHH )
o zegiqnal dperation - portions of the otganizatian -t
' are. at different geographic locales and each has
1ndependent opetating authority through the provision,
for example, of formnla—grant ‘funds (the fifty-three

“ State ' Agricultural Experiment Stations are formula- .
funded and receive ‘state matching grants).
‘o dual operation -~ par®#8} the organizatfgn 1s '"‘ o
centtalized partldecentrnlized. \ S
The Agricultural RSD system 18 dual ~~ it comprises both . \‘
centralized and decentralized R&D activitiee. This is frequently -
cited as a principal strength of the agricultural R&D system. ‘.;Ki
8 e ‘s A R \
- o The Agriguztural Rquarch Service (Axs)_prsvide;, e
centtalized‘management"bf USDA's intramural R&D, B {

fabout 502 of the total R&D budget. This coordinated,
concentrated.R&D is conducted at facilities distributed
around the coun Ty, many colocated with universities.
o The Cbbperative State Research Service (CSRS) providee
| formula grant support (on a state mntching‘[und-uasis)

.y



T o » State Agt:icultural Ezperinent Stations (sass) RN
. '  4n.esch at:ate and -territory. ' '

'Ihe ARS laboratories are assigned problems of uat onal scale. . They
rcan form a large team easier than CSRS can, can cover all phases'of ]
-R&D, and can bring ptoblems to the pilor plant stage. They can act #' L
t.\a\f‘“ 111 gaps ‘in the programs*'éarried out with little coordination '
by the stacious. The CSRS' atate experiment stations arep freg. to ¢/
expend their; form:la gtan: money -as they wish on proﬁ%{'ﬂ ‘concern
1n their state. 'rhey act to keep t:he systexn fully aware of vhat i.he
proSlems are. However, they have & s.endency to diaJ,pate their
efforts by put:t:ing a lictle in each area and o duplicate the efforte

- of other stations. The ‘result ia often mltiple problem soluuona.

The decencralizati:on of USDA‘s R&D pmqraa provides aeveral

di,ssinct beneﬁte, S T :
- . o . RS ; _ ,
. ~ o the states ‘and coimties pay part of the cost of 'support; JEe
f. ‘ 4  and are _geﬁgral.ly strong advocates of agricultural R&D. t‘@
LT S e Coﬁgtéaéional support- is sttengthened because of the |
o location of R&D facilities in many congreasional \
Iistricts dnd #4D's benef:lta to farmer conatituenta.
the decencralized facilities are aware:of and respon- |
sive to lOcal needs. T : S __f_j.'ﬁ
L "‘*"4_ - 'l'he tension bet:ween na:ional and local Mte;est in USDA's R&D program
."if alsp provides several benefits. o S "
T . o .1t promotea and broadena cdmpetitioe 1n aerving the |
o famer,.f' ' _ 3 _ . o . ‘ ‘. : . ,
6 it broadens the R&D perspective to 1nc1ude bor.h Iocal BN .‘
" and nat:ionql ptoblems s I ’

o it providea a mechan:lsm fo: comunication between

-z - ‘e
W . . LI .

e national and local R&D efforts.
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NIHH has a *egional Grganization but the regions ptimarily have
a service orientation' their 1nv01vement in research is ‘glight and
decreasing. - .
" Most federal R&D agenciea are centralized. NSF, NIH and 'OEO's
" PR&E manage their research and conduct it (when they have intramural
acuvxnés) in a central locaie (with the slight exception 8¢ NIH'S
- ‘environmental-institute in North Carolina)... They benefit from the
advantage in ‘coordination and~codpgiation tha% geographic éontiﬁnity .
pravides. In the case of NSF-and NIH, constituency’ support 1s-built .
through the highly distributed expenditure of ext:amutal grant and

cnntract funds .’ . v i R

Ce

1

- »

Location of Intramural Research o : b e
Hoat !ederal R&D organizations having both‘éntramural R&D

~ performance and extramural R&D management reaponsibilities aepanate ‘

' them at the higheat level in’ the organization. Intxamural research S

" at most NIH Ipstitutes and at N1MH is geographically and. organiza—

tionally aistinct £rom extranural tegearch support.. Ihe opposite

5 _k . extreme, complete zntbgration of inttamurai zeaearch and'management
Y T of extramural RSD go that they are done eithet _by ‘the same individusl .
‘}' or by individuals adjacent both geographically and organizationally. o
R is relacively rare. However, NASA-Goddard, the NationaI Cancer
. Institute (NCI) and 0B0's PR&E have aceOmpliehedxit in.one forn P
e or another.—-Their organiz‘tional e*ructures are shown in Fig. 5.
A Segarate. In the NIH Inetitutes there 1& a separation tmmediately
: below -the Inatitute Director between intramural ard extramural
. 1? research, a different Assiatant Director having reapqnaibility for’
- _ each. - This separation mirrora a. aeparation ec the overall NIH
lebel. . The, separation is sharpened by the fact that the intramnral
;' _ tese&rch facilities of alI‘the Inatitutes are phyaically adjacent on
‘the main campus. while the extramural officea are geographically )
P aepara*e. Horeovet, the 1ntramu!al reeearch directors of all the - _
o b 'f:, inati'utes meet together‘regularly uader the aegis ‘of the NIH s ST
- overall 1ntramura1 director. The" communieation between intramural ( .

T . . -~
. -

i and extramnral personncl within an institute is lebs regular. Ihe

o . - Y - . ’ i
e - . - . J
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NIMH has inherited a eimilar pattern from its mother organiz‘eti,on,

including .the geoéréphic separation of intramural and extramural

facilities.
- ‘ .
S A - - | Director
v \ . J ,.‘ - S -‘v . . . -,
f : 1 :
. Assistant Director | | Assistant Director | .
. - Extramural - Intramural . . .
R . &, The NIH/NIMH Model )
' . - y Discipline -
T PRSE | P
: r
. N . o
41); g - 1 d
] Experimen- || Policy ' oo ‘u !
’ tation = || Research Evaluation| . |«
. . o ‘e N e t ‘ 1
’ tlntra' "tlntra tlntrs, o _— -
» . : -
~—Extra o Extra - Extra . , .o NASA/ NCI Model
. L b. OEO'Model . .- L
: Fig. 5 bocation of Int_ramnrai Research
PN ey, R | ;| B ) | . . : |
The advantages of.intramural sepucation are:
. ) « > ~
: -0 'different. personalities and styles of work are )
vooe ' required £or intramuzal research in the biomedical
o o sciences and the management of extramural research° .
) .thev cannot be done by the same person and different
.people .g thém do ot work c.\osely together,

‘even if p]aced together.
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o -intramura.llbiomedical researchers are scientific
competitors of the extramural researchers seeking
o sunport and must, therefore, be kept . from seeing
- proposals.
. . : ‘ o o
'+ Integfated. In the OFO's Office of Planning; Research -and Eval-
uation (PREE), a fair degree of integration between a modest intra-v-
mural R&Draf_tivity and "extramural R&D program ‘is. achieved through
‘ (’-wthe close interections mnong a small staff dividee along functional
lines' .one group concerned with experimentation s; one with evaluation,
and one. with policy reseerch. Each: of the first two groups does
considerable extramural funding qf research but project -monitors often

participate directly in the project 'or carry on their own research. -

.- Intramural- researchers ‘both have close contact with extraxmra.l project

) monitors and may contract for work that their reeearch auggests is
important but that cannot be done intramurally._. _ . -
The adpantages -of - "his form of —intraanural/extramural integnation
are: ' B
o .the PRSE staff may focus on specific policy questions
and seek answers by whatever mears -=- intramural or -
_ extramural ~- is appropriate- to the question. ,
o the existence and availability of intramural lt&D
. competence improves the quality of the planning,
selection, ‘and monitorring processes for extramural
'R&n.-.‘- S .
o" intraxﬂural researchers provide a direct channel for: _
thé findings of extramural R&D into policy Jecisions. '

’ -
. .

& ..

_ In NASA's Goddard Spaoefleght C'enter and at the Natwngl Cancer .
Inatztute s 'the matrix organizational form is used to integrate intra-

: mural and extramural R&D. Intramural researchers ‘report along one,

. stable 1ine of authority according to the'ir discipline. However, -

they may be assigned to a project team managing extramural R&D along
Coa second fle:rible line of authority.. In ,the first role, they do

intramural researoh in the second role, they manage extramural ,

.

"

-



. R&D contracts. At NCI 90% of the intramural staff is also managing
" extramural research as_mrt of a project team. "At NASA-Goddard there

is a conscious management policy of moving people from intramural
.research to extramural management respdnsibilities.

The adbantages of this form of integration ares’

-“v "'.
o -

’o the existence of intramural expertise enhances -the P
- quality of extramural projnct management. o -‘_“ j"ﬁ

o intramural research competence ‘is extended by the

- ability to ‘contract: for extramural work and by

“contact with it.

o attractive career paths are opened to staff who may B

grow through intramural research to a positioneof

[

research management responsibility. R fY. f;;..
The NIH Inatztutes -also support "collaborative research projects,
) which are ordinarily carried out under contract, as 0pposed to the

extramural research conducth undeér grants, Collaborative research

originated as a way in which intramural researchers could contract
" for work that related to or exrended their own work but that could

not be done-intramurally.' -The testing of thousands of chemicals rn

- the cancer chemotherapy program is an examphe » Thus, collaborative )

research is a' 'way in which intramural and’ extramural activities are f‘r
. integrated.at.NIH. However, it is important to.note that it involves-{

the contract mechanism and the performance of_tasks'specified by the™

-intramural researchers.,._ S, o Con

°
’

“We conclude that the mores of the scientific community make it A
difficult to integrate intramural and extramural research of the

kind usually funded by grants in response to unsolicited proposals.-
‘Attempts to achieve such integraLion 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 managers. _ . N

-

<

However, there are several apparently successful models of the

integration of in*ramural and extramural R&D of the kind usually R

Cen

o

L
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carried out‘undcrlcontract in response to agency-defined statements

of'work. That {i's, developmental project—ofiented ~or policy- .

" relevant R&D are more likely to be hospitable areas for intramural—

'extramurai integration.

\ .

‘-’.- PR

© HOW SHOULD SUPPORE OF R&D BE ORGANIZED? v‘. R

. diwvide’ the organization 5. area of iesponsibility into a set of cate—
\,'gories that .are mutually exclusive and exhaustive. Some organiza—

_ among their subdivisions. One recently formed Institute hag °

.vTaxonogy R «;--'-, . e

. we shall foous on. structures for the management of extramural

'research (including integrated intramural research) Structures

for the management of separate intramural re,se.arch wil . be discussed e

jin ‘the next section. There are two. przncypal deczszonsfthat gust be

made in specifying the organization ] internal substructure. These are;'

‘.3_”0"? What tamonomy will be employed in defining

W

' suborganization responsibilities? S 3 “nasﬁ o e
Lo What roles and functwns will each suborgan- NUUSEE ' '
ization have? e L :

o — s C N . . s
" .., o . . . . -t AL

_ Mbst organizations are subdivided into suborganizations, each:.’
of which (in- the ideal) has sole responsibility to.carry out clear
roles and functions in a sharply defined subarea.. The: assignment
of résponsibility is made. according to a taxonomy that seeks to o 3’

tions however, ihtentiunally seek ‘a degree of overlap of responsibility

cbnsciously arranged a significant amount,of overlap among its

subdivisions in order to avoid the carvihg out of separate territories P

._'and to permit a respénsibility to be easily shifted to anq'her
) subdivision if the performance o‘ the first is bad.~ The intent is

~to have 2-3 functional areas in which any given program could fit, f'

7'and if it does not work in one, to try another. The price paid - f',; v

. for such an arrangement is a great deal of internal conflict"

' benefit appears to-be that staff flexibility and initiative are

: promoted. The results of this recent experiment are still not e

A

Ad
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determined._ We sball continue our discussion as though the ideal of .
' a mutually exhaustive ‘and exclusive taxonomy were being sought.
Several different subdtvtszon tazonamzes have, been employed by

~

o other federal R&D agencies, or are suggested‘by their experience.,
They are subdivision by. )

. " X .
LI s
N

o Dzscmpltnes (e g., psychology, sociology, economics)

T .

o _Problems Ce. g., reading disabilities, inadequﬂte) ;__"‘; .
. }' financial ‘gupport - -’ ‘ o -
.o R&D Functtons {e. g., intramural research extramural ff I

- research training, dissemination) o
- oi;"SubJect Area Funétzans (e. 8 instruction, assessment
"-_administration) , - * :
o :'Clzent Organzzatzons (e.g., elementary/secondary, .
| higher, preschool, adult) . o

B Discipline. Subd%vision by discipline occurs at the NSF._ Its
major advantages lie in the- management and conduct of basic research,

. d uhich is ordinarily carried out a1ong disciplinary 1ines in universi-ﬂ*—‘

.. tiep snd other extramural research organizations. Because of its ".

N - staff members to seek and be judged solely by the sanctions of the'

d',isomorphism with the disciplinary subdivision of universities, this
' subdivision taxonomy also: is advantageous in recruiting high-quality _ ;
iscienrific staff. . : ; o Coeel o HT"°l;ﬂ
_,'The majst dzsadvantages of disdipline subdivision are the o }df , V.f-¥
ﬁ?difficulty of forming the interdisciplinary teams needed for many - .

T'applied and problem-oriented research topics, and the tendency of S
: w__.

o external discipline community to the detriment of other organizations;

"goals._ o Co S T S
| Problem. Subdivision by problems occurs among the NIH insti-
ltutes, ‘at NASA-Goddard (if specific spacecraft projects are considered

.to ‘be: problemrsolving activities), within the Agricultural Research -
) WIJ Service "and. within the Division of Special Mental Health Programs — f-}‘f4
NN e e




| e S . N
- T, T N - - L . .' . * .
. 4 The advantages of problexn-orientation are that 1t facilitates - /
: ' the conduct of R&D requiring mixes of disciplines, encourages inter- o
.. . ¢

\ . action among the disciplines, has strong "po!.;LticaI" ‘appeal to
\ . Y funding authorities Saml cdnstituency groups, and smoothes the path

L of R&D products into practice. ,\. : - |
\ : The dtsadvmtages of - problem—orientation are ng tendency to -
favor short-tem over 1onger-—term research its sensitivity to , _ . | c ot
' pr;litical pressures thh withi'n'"and outside thegorganizauqn’ and the 1 'v, \
ke difficulty of staffing and manéging problem-oriented R&D organizationg e

(especially in the behayi ral and social sciences)

e .

tures at NIH Institutes suggest. Coa ,},_ Ll

. BRI e .
S

= a"' In- some cases the réorganization wi11 he solely

o cosmetic:_i .
TR, program directors will stiil be chosen for their

i-t*itles ofi. programs will change, but

’ disciplinary competence.‘ /, « o R

inhibited._"-"',',_ LR / ’ l
Extramural ataf; will 1ike the’ problem—orientation. _ ':..‘ S '
H'he bas:l.c 1ntramural/extramura1 div:lai'bn ;in the NIH -7 5
Directm?'s office wiJ,l b "*_

& f
:

’ ,_,‘:hich both disc‘iplines and SRR I
problems (disease c plexes play a role. ﬁ'l'he subdivisiqn into AR
f:_ R institutes 18" accp_ ‘ .-‘;_ N
e " a (e.g., Cancer,”ﬁe.art | |

’)

f\ __'f_disease orientation genera 8 considera_‘*le Con‘gressional

L,

B '4--;and public support, while the disciplinary study sections have built
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a strong constituency among the widely-d\istributed hiomedicallresearch

- _ community Th& NIH institutes differ considerably in the extent to

| _which the noninal disease-orientation is ‘more than a post haa classi‘
fication of clusters of disciplinary research activities.v '

R&D Functi’ons. Subdivision according to R&D functions occurs,

) at the .NIMi and NIH, where intramural research extramural research,
- service, and tra!'nin,g are managed through separate Riivisions, at
.‘_the Department of Agriculture, where research extension services,
k " &nd operating programs are the responsibility o£ separate divisions' _
o at OEO's PRSE, where experimentation, evaluation, and policy research
CE e o ..are separate groups, and at NSI', where applied reses‘rch, education,
r ' and basic research are distinct divisions, : : '
4 The advantage of such a subdivision is that it reflects the
‘\' ., different management styles, personnel skills, and client groups ’
o ; associated with each function and permi.ts each subunit to organize
. 8o a8 best to carry out its job. . c e : R
o, L . The dtsadv:mtage is’ that it can make very. difficult the coordina-. o
_ '4 . nion of. several instrmnents (research and training, basic and applied '
o . _research, research and service) to 8olve pafticular problems. A
' _The specialiSts within each subdivis‘ion will tend to see only those
aspects of a problem that concern them and to sec them only within -
. ,the context of their own plans._' X e -\ S L
S Agrriculture has overcome some ‘of the problems oﬁ~ separation of
functions at the: federal level through the colocation of extension :
l PR&E avoids L
o ~ most of the problems through its small size and caref.uI overall S

. ,u‘ .

4'; «specialists and researchers at the state level. OEO'

'management. ‘ . i S I R
..Subject Area Eunctions. Subdivision according t’o'subject ‘area

functions occurs to. some extent at the Agricultural Research Service, L

- _ where thete are divisions concerned with regulation and" control' h
‘nutrition, consumer and industrial use, marketing research' and

.‘farm reseatch. - ‘ ' '

The advantage of this. subdivision is its correspondence to the
T S \najor areas of continuing concern to uher groups and the incentive, I /
'ia‘therefore, to develop continuing programs of R&D serving them. . ) B

a ol . . ’ L e _'} L
) . . . - AR
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JThe disadbantage is tbe prospect that problems that involve two
or more functions will not be handled well and that basic research

serving more than one function will be ignored :
Client Organizations. Subdivision according to client organ~.

-izations does not occurlin the organications studied, although‘it is -

- \_ natural in both education (elementary/secondary, higher, preschool,
‘adult and continuing, vocational) and criminal justice (police,

o~ - courts, corrections) , o ~' o

.”v CoE The principal advhntagss would seem to be the close correlation

'_‘that is ‘thereby likely to obtain between the R&D program undertaken’
and the interest and problems of the eventual user organizations and |
the probable strong political support that that closeness will prodice. '
| ' The major disadbantages are the possibility of co-optation of ‘
.the R&D program bylpxisting organizations, inhibiting the development
\f - of R&D activities that too severely challenge the statua quo' ‘the -
t perpetuation of divisions and distinctions that are no longer valid\

'c,‘

BN ~ -or that are inappropriate for certain studies' and the probable 5
. undervaluation of basic research activities. R ,lf S

;",‘ 5 | Multiple Taxonomies. Most organizations employ more than one

~taxonomy. Generally they are employed in constructing the successive )
o "'subdivisions in a hzerarchy‘of suborganizations. divigions, branches,
'3f";“ ~ groups, etc. ‘Thus, within a Division of Higher Education (defined
‘ _according to a client organization taxonomy) there might bs an
Administration Branch (defined according to a subject area functions |
taxonomy), and within it, an Applied Research Group (defined accord- _
'r»ing to an R&D functions taxonomy) - This ‘is -the structure associated ‘(T\‘
with linear lines of authority.. The result of such successive . N
’_subdividing appears to be extensive specialization and strong '

S communication up and down the structure, but poor communication and o

_ coordination ‘across ‘ o . ’h_ e T -
o ' The several tdﬁfzomies can also be employed in constructing the
two overlapping subdivisions present in a matrixz of suborganizations.
. ::wj _fudepartments and projects, branches and segments, or divisions and : p;
ff;‘ "fyf‘.programs Thus, staff may belong to a Biochemistry Department |
' .(defined according to a discipline taxonomy) and to a Cancer Chemotherapy

v
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"Prbject (defined according to a problem taxonomy) This 'is the
structure associated with matrix lines of authority. The.result of
such overalpped aubdividing appears ‘to be improved communication and

]

coordination across. the organization.

2\ - . ' : ' . -
*:?\_ " Roles and Functions ‘ : ' :
h o contfasting approaches to the aasignment £ ubdzvzezon

roles -and funciions exist: functiona1 comprehensiveness and functional '

v

<

‘specialization. -

Comprehensive 'Subdivisions are‘funcfionally:comprehensive‘if R
they may carry out :il (ox almost*all) of the'inatitute's functions, .
but only within a prescribed portion of the institute 's area of '
‘responsibility. The NIH Institutes,'some NIMH Centers, and NSF ’ ..
, Divisions approach functional comprehensiveness in this sense; N " |
Functional comprehensiveness has the advantage of Qnabiing all
the organiz/;ion 8, tools to be focused on. one important area of ’ -
an organization 8 responsibilities. Its dtaadbantage.is its°tendency .
, to "lock-ln," by institutionalizing, concern for that area of ‘the | ‘
. A organization 8 responsibilities. Functionally comprehensive ‘sub-
divisions of an instftute acquire special emphasis when: they are
_ called "Center" or "Institute." ~ : o
T ' Sgecialized Subdivisi?ns are functionally specialized if they
’ carry out only a specified part of the inetitute 8 functiona, but
do so for the institute 8 entire area of reapbnsibility. The NIMH .
Divisions and USDA's Services approach functional specialization in '
this sense.A A N e e e

- ¢ ) - \

b The choice between comprehensiveness and specialization is .

clearly determined by the subdivision taxonomy employed in defining
- subdivisions. For an'R&D institution, the R&D. Functions taxonomy

leads to functional specialization, most of the other taxonomies

suggest functional comprehensiveness. o - v

' Functional specialization has the advantage that it permits

‘J/’staffing, managemant procedures, and conétituency contactgito be

specialized to the. function at hand. 'Its dzsaduantage is the =~ -

difficulty in- coordinating several functions (reseazch service, and '

.o - ‘ .
. : .- - . - e B

‘. ! [ . L o C e
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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 importance ‘'of the task. - e N |
‘ NIHH Experience. . ’I’he NIMH has both functionally specialized \
Divisicns (Service Research and 'l‘raining) and fum..tionally compre-
"hensive Special Mental Health Programs Centers (Crime and Delinquency,
Metropolitan Studies, Minority Studies) . , :

. There vere a number of ‘reasons, for establishing Centers ‘at NIMH.',
These include' '

¢ . :
0 'l'hey are a means of attacking contengporsry problem

" that are not being addFessed in the traditional
_ functionally.: specialized structures., ]
o ‘.l‘hey pro'(ride visibility (to- Congress and other )
. constituents) for. what is being done in a problem | T
o "’l'hey' provide lead'ership (to scientists ‘and’ prac- o
titioners) for previously diﬁpersed activities in L
afleld. B
- "o . They stake out . the, organization s claim in a problem »
~ avea of potential interest elsewhere. _ : -
o They. provide an: operational base for measuring the -
,maguitude ‘and importance of a problem (through -
: Congression'al administrative ‘and constituent
B response - to the newly-visible center), N
o - They make it easier to, -get sdditional money because )
of their targeting on problems. '
o Nl}fl_'s experience is that it is impossible to start a ‘Center full-

b_lown if the’ Center 8 interest is cross-cutting, there may be’

-

little or no initial expertise to plan t'he program, too rapid }
growth may 1ead it into conflict for resources with other Centers o
and . Divisions. Consequently , Centers are started, small, and grow o
' if interest and findings warrent. The big fsctor in growth. ig =
does a constitucncy form"k, oo o e V4 |
| TN




The growth of an NIMH Center ‘goes through three distinct stages:
. . . ~ .
P . . - i “
o ' Coordinating Censer. l‘his is a paper organization
’ - ] ”with nd money or control ovez; money. Its principal
- L & ro‘.le is to stimulate research in priority sreas. y
' v 'Its activities may include jourmai publication,
' conference sponsorship, visits, _and 8o on. . )
o ‘Linritedéfﬁnded ‘Center.  This is an orgsnizstion A
. with funds for resegrch on a narrowly-defined
_ probiem._ It could be used to test the research . K
- eumnity 8 interest in end acceptance of a particu- '
lar problem focus. No centers in- th_is category
R exist st‘p"resent. S PR 4
. o FuZZy-—ﬁmded C'enter. These centers have funds- for
' ryesearch, training, and service and their own revisw :
. committees.. Since they hsve svailable to them all
. v B the mechanism of sﬁpport svailsble to NIHB, they
| are. really mini-institutes.c -By naming their own
I : o review comittees, they can avoid the. rigidities
' " and discipline bias of conventional -teview connit- .
. tees; they can name non-professional, practicé-
D R " otiented ﬁembers. "

v ' ) :

Host centers hsve spun off from the services portion of NIMH;
" when created they toqk over the related research projects in the )
xesesrch pottion.._ One of the first centers established (in 1966) R

. was thst on alcohol sbuse and alcoholism, it beg\an as a résearch- '
. . ’rt’f'

. ~ only, 1imite;1-funded center. However. a strong constituency

S 'developed and 4t has since evolveo to Institute status;withi:m}{m
o The. disadvantsges of NIMH Centets, £tom\he petspective of. the
funct‘ional divisions, are:

5
7
. . o . A
- L]

-0 :‘I'hey may lead to a segmentation of the xesearch
’ "effort. ' o .

A rd
R A . ! . -

. . .
. .
‘. : he
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R P 'l’heit -veseerch may be less broadly aneived than N v

. that in a research divigien,
o The app,lacationa of reeearch ﬂnd:lngs to, other
programs may be lost.

HOW_SHOULD CONDUCT QF -R&D az‘ onclmzxm ' . = . o

[N

Almost all Federal RED age‘ncies 'spon'sot extramural reseaioh;
faomé‘alao conduct regearchvintra‘é:urally. There "are three prineipal -
. .+ 188ues concerning an agenc}"s lntrmltal_R&D,prlggrm:

) i{hat are the advantages and dwadvmtagea of having

an intramural program? - < e .
o liow should an intramural progr e orgmzed?
o How can intramwal and ext rea_earch be- «
- . interrelated? ‘
4
R Thexe are 1ntramura1 research programs at NIB, NIHH. Nation‘al ‘Cancer.
. Tnstitute (NCI), NASA-Goddurd, USPA Agricultural Research Service,
.+ and OEQ PR&E. The structural character:lstics of. theee program are
* " ‘summarized in Table 1., v :

AR ¢

'.- Advantages and D:lsadvantagea of Intramural Research

. The prospective advantages and diaadvantagea of an 1ntramura1 ,

e -‘tesea:ch Program sre as follows. . e e _ ' \
.  The poteucial aduantagea of an 1nt:ramura1 program to an inatitute ’
e g include: , - | . - .

(‘,

o Ptoviaion of -an zmml showcase througb wbic)g a
~ new agency can gain recognition.
o Creation of a model for research, especially in _
, 'mew areas. and the. cat:alysia of research.in new ar;as. ' N

Y- ¥ ,Conduct of hmh risk reseqroh that would not.or
2 e o could not. be earried out in: extramural mstitutiona
S o Conduct of Zong-tem studz.es (e.g., longitu‘dinal
LA o ‘ or epidemiological studies) for. which continua] )
. _.fundins is reQuired. T R

—

v .
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o - Replication of research earried out at extramural
ingtitutions. '
o  DBevelopment of neow maem'oh techmques too expen-
- aive or 1ntricete to be, developed by existing

. ext*emral agencies. .o C
o Faster oonduct of certein projeel:e. g
e Cteation of a crztical masg aj‘ researchers in areas
. ’ ‘not supported in exttmral agencies. :
Ce o Attraction and deuelopmenf; ‘of good resegroh penson-
N % " mal who can move on'to extramural research msSnage-

7 ment or 1netitnte adninietrdtion. E
- .0» fLonduct of Zarge-soale, complicated research pmgram
.0 Provision wf the strong in-house oanpetency needed =
; ' / -to mndge oontraat research effectively. Without - 4_
N euch conper.enee. »it}_ is impossible to keep on top - !
. '- " of the program on a Qas";-i:o-day basis, to evaluate _
.« 'progreea, ‘and to recognize en‘d exploit advances. .

.0 Ready source of unbiased mfomation mz R&D progr
% . for institute management.c

N Source of highly trained R&D ataj’f for e:ctmm'al
- digstitutions. - .. .
-0 ~. Provlde ].a:ge, teepected group to’ proteut and
_ prevent apphamon of polxtzcabmtaria to
‘scientific decisions, A @
.0 - Source of knowledge to ve used in sacisfyins needs’ _
o - for ahort-%em, pahoy “relevant atudt-ec. e
. ' o Creation of an intalleotually dkauengmg enmran-
- “ment. to help in atttacting first-clase admin:letre-
~tive e:aff. '

-

N @

) €4 should be evident: r.hat" :)pt ell 1nt:ramura1 R&D ptograms prov:l.de_
el.l these benefits to all egencies. -

‘ ‘l'he dwddvmtagea of a incramral progtani to an inetituté
include. R
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o ‘ Ihtramural programs tend to perpetuate themselves
: ~ .because of the desire of intramural researchers
- - to preserve their expertise, the formation of in-
. _house lobbies, the need to msinte‘n intrsmural ot
program levéls to préserve productive research,_'
and the tenure of in~house staff in the civil .
service system. :
. o The possibility of ovanzct wzth extramural reaearchsrs
' ~ who may, resent the relative freedom and stability of '
intYanural researchers and fear their competition for
c . budget resources. a - ’
i o -The prospect that too much of -an institute 8 adhtn—
‘utmtwe raaources]mzi be dwerted 1n the esrly .
stages “of an institute 8 grbwth. » " ‘

t

|

g o The possibility hat oo many'mesearshewa szZ be *
. - attrasted from xtramunal institutions where their
' . ' skills might be better employed to build resesrch -
S programs and train new researchers._; ‘ .
: ganizstion of Intramural Resesreh . T ""' e

The. orgsnizstion of intrsmural resesrch mmst be determined
' by decisions similar to those discussed in conjuuction with extra-
o mural research This is cbviously true when intramursl and |
extramural are integrsted. Sepsrste‘intramural organizstions are
-ordinarily ‘subdivided by discipline, occasionally by problem, .and
" in the case of the ARS, by subject drea functions and commodities.

Relstionship of Intramural and Extramural Resesrch .
As noted on pp. 19-23, the relationship of intrsmural and
. extrsmural research -appears to depend criticsily upon the type of

research the funding mechanism used (grant’ or contract), the nature

of the external resesrch community, and the incentive system at

- the R&D agency. NIH- (most institutes) and NIMH are institutions

ﬁg ;.l | st-which~iﬂtramura1 ‘and extrsmural research are quite sepaﬁate-
- -'NCI and NASA;Goddstd are institutions at which intranural and

QEV o . extramursl research are highly tntermelated

.o
4

v

R
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- " "NIH and NIMH inttamural. research s primarily basic biomedical
- research; their extramural research is pr_imarily -unsolicit.ed project
proposais funded by grants -awarded on the‘ advice of peer-review .
_panels; the extram.xral community s primarily discipline—oriented
and university-based' and the intrggural reward system is based
on recognition by the extramural ty. .4l 8 result there
. - is an dmplicit scientific comp between the intrannra]r staff
"and their ‘extramural peers, which underlies the separation of the
. intramural research and extramural research management functipms
at the institutes. Other impediments to cooperation come from.. ..
'y .o ~ the geographical separatinn of intramural and’
~ extramural activities' _ 5 . _ |
.o the geparation at the NIH and NIMH Director's Office -
B levels of intramu'rai and extramural research ‘
« - o “the compemtwn for junds between intramural and
. ; . extramural‘ research = , _' B 0,_.
" . ' o . the view that. extramral proposals- are ériv%leged
. : conmunwatwns that should not be shown to intra-
' , mural researchers becausue they are’ scientific ’
competitors of the extramural researchers _
o the tendency of mﬁmural z-eaearchers to become and

remain highly 8pecidlized in research interests

o®

- o ‘the dependence of intramural promotion an bench
8uccesa, not interchange with extramural reaearch
_ _ managers o : : _
, R o the fear that mtramural dwectors would dwert o~
| 400 much time to extramiral program, Lf glven o
such’ authority
o - the experience that the personahtzea and. tagke: of
, L mtramral bench z'eaearchera and extramural rigearch
. " mandyers appear to be dtfferent 8o that the same
' person cannot function in both roles at the same
: time, nor. can the twcr types fit comfortably in the-
. . same organization - '

LY -




'+ . o the distaste of intram;d'hench sCienti’sts for -
. _ working for ‘"‘papér*pushersf' ' S
The ‘one area in which intramural and extramiyal activities come

' together at, NIH is vcoZZaboratwe resgarch. These are ordinarily
pioduct-oriented contract-funded activities that extend intramural
interests in directions that cannot be pursued‘ in-house. As such

’ there is considerably more interaction bEtween intramural and
collaborative contract research than between intramnral and extra- ‘
mural grant research. B , L .

'NASA and .NCI intramural B&D is disciplinary, their extramural X

R&D conprises programs with specified goals and finite time-span - f
consisting primarily of solicited projects funded by . contracts ' '
(in NCI's case, this is formally collaborative research) managed
by staff who either formerly were in the'*intramural program or. _
‘are simultaneously in it; -the extramural community is problem- or,
project-oriented and industry-based° and the intramura‘.[ reward
system is tied to program and project success. As a result, there 2
is an ‘mtmate aoZZaboratzon betwaen intramural and extratmtml - )

| researchers in the ‘achievement: of a speczﬁc goal which underliea SR

| the integration of intramural and extramural programs at the s

agencies. Other aids to: cooperation come from° @ - 0

't o the 'use of a mb;tm!:c form of organizabian-, in which -
S ‘ many staff members belong both to a discipline- L -——*—
- structured intramural saogruuo and to a\problém- _'

structured extramural subgroup

-

.o

S . o the geographw coZocatwn of intramural research
oo ‘and extramural research mansgement activities
o the provision of e:ntrcmural fmds to be: used' to -
support. intramral research (to he"p entice good
.. reseaxchers to exti:amural management) ’
o the use of a conscioug ataff development pony
o that move\s staff from intramural research to s

'extramural program management . f
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. . .0 . the .focus on R&D areas (such as spaceflight and
T .bcancer research) m winch tewn effort i8 essenttal e
,'-and project. management provides challenges and ‘ |
' satisfactions.sufficient to. attract highly- o ST
A ~ competent personnel (project managemen\ is active N :.‘3-'
o "father than passive,' as in grants management) _ . ' .
A o the need to reZy on zntnamuml ataff Jor pm;)ect
o -defcmtwn cmd proponal selection because of: the
o infeasipilagty,of peer.-review of_ industrial .m o

- -8 > : o Co
% HOW SHOULD ADM[NISTRATIVE SERVICES BE ORGANIZED? o oo
- Administrative functions ‘include; S o S

o 'personnel services s "". U \‘.2 S

° financial management and budgeting ST e
S o . fiscal’ services (voucher auditing, payroll record' . DI
- -keepinx) LT e e

. 5,, _management information and analysis i
e \L\rmts ‘'and contracts management .

' o conference management (a distinct function at f' ) co
: °"Nm and NIMH) L

T ) . S A p . - . .

’l’hese functions might occupy about twenty professionals ear]_y in an N
) institute's lifetime, growing to perhaps fifty vhen the institute ST
e regches 400 or so professionals (based on NSF experiencé) )

LA

S . . , ) e, e

- Centralization Ve“rsus Decentralization

. . The major decision to be made with respect Lo’ administrative .

'functione is 1how much centralizao-:wa or decentralization is , Co %&
. avvrovriate? T e
\ ' Centtalization. Iﬁ a centralized arrangement. all administra—- o 2

o tive personnel ane in a aingle adminiatrative organization, generally.
A : reporting te the office of tﬁe director., 'I'his has the advantaée of l
“. R making it eusier to apply the generally 1arge number of policies ’
R and procedures. consistently and, therefore, to avoid’ the situation

-
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.in'uhich grantees, contractors, and prospectivﬁ;emplﬁéees'4%ceive'
' different guidance fromndifferent parts of the organization. .

. ‘Another advantage is that such an arrangemen! enhances the prestige
of administrative personnel, permits higher salaries to.be paid
because of broader responsibility. and opens career advancement
~ paths within administration, consequently, the recruitment -of fﬁ\ .. : ;_.
good staff is easier. The disadvantage of this" arrangement is the .

. tendency for separate administrative statfs to become rigid in the :”. :

“ application of administrative regulations and relatively unresponsive ,.‘ )

to the needs of the R&D program staff.’j ' B

;o -7_ ‘ Decentralization.v In a decentralized arrangement, administrar

tive personnel are distributed among the organization s subdivisions,'"
, reporting to each subdivision~director. The advantage of this
arrangement is the greater responsiveness to the needs of the program
staff that should result from closer association. Its disadvantages o
are the administrative inconsistencies among subdivisions that . '};_3‘
' may occur to the confusion of those who deal with more than one, : ;
. e the greater difficulty in recruiting administrative officers because
S .-i'k; of the absence of a clear‘tareer path~ ‘and the inability to have o

nuch staff Specialization.

-

~

' Combination. NASA-Goddard has developed an effective compromise S,
,;:fi - solution to the centralized/decentralized choice - a’combined '
o arrangement, that fits well wixh the matrix management structure

' pioyed at Goddard. - The administrative division is treated '
',,-Hf 1 just like " a disciplinary department when a new spacecraft project

‘team is: formed. Each project has an administrative officer assigned
. to the project manager on either a solid or dotted,line basis. Each ‘
. project team has its own complement of administrative personnel for * :
budget, contract services, and 80 on. These personnel are’ generaIly -'V'"'
solid line to the project. The purpose of this assignment is- to
give the administrative staff an understanding df the project and .
é a sense. of participation in it., Their role is to- facilitate the ;.,; L
project 8 goals by helping the. project manager do what he wants to . '
: do. Their rewards are linked to the project§s success. At the

;_'f‘15 : same time, their: association with: the central administrative staff




and’ their return there between projects provides them with an

attractive career path, agcess to ‘back-up specialists, and a source ’

:_ a 'of consistent guidance. They also keep central administration ‘
informed of ‘the project 8 progress. L _ : ) .
qu'r PERSONNEL Aumoarrms 'ARE DESIRABLE? - .
- S Thﬂ basic personner authority under which Federal R&D agencies
‘ operate is ‘the C%vwl Servzce System. " This provides for. ) -‘_ o
"".,5 ) vjobs to. be fi11ed through a competition among
L ';-:qualified applicants. :
' - o approval of job offers by the Civil Service Commis-
o ' sion ‘ , Ve o -
g 0. ramk (6551 to G5-18) 'to be determined: by job e
) . 1-responsibi1ities, not qualifications of app1icant
L .0 salary to be determined by rank and step within _

LR frank' new hires, start at the. first step | '_ . i
. ' _' o -job. tenure to be. obtained:after one year of :-':A_ff‘.*wi L
e ‘.:v. ‘probatfon D .' L o SR "5 '“j ; '

7w :: : ;o' - the total number of Federal supergrade (GS 16-18) ﬁj
_ o \r;f'l,vpositions to. ba fixed ‘and distribution ‘to agencies“ . f

';i,u.' - . ’ _-determined by a bargaining process "f f, ;f- : R '_:
T e pxofessional and Eechnical positions requiring B 'h
’ o skills in areas such : as medicine, physical o l .‘*f L

science, and engineering are not subjett to- the B

. linitation on mumber of supergradés, but positions <

B requiring‘skills in social or behavioral science_- )
'*are.,.‘;f_ EEEE ‘u._? _ “:f "'{~”i R

. R, — L
. .

~ . -

Trhe civil Service system.was designed to satisfy the need for a. DR ?Lii

.lfstable, conventional bureaucracy, insulated from political,influence R

,3 and open: 'to competitive advancement ‘on the basia of competence.'
It was not designed with the. needs of R&D management 1in mind: and

‘. 3_y}h,?:}does not. serve them.so well. Its disadvantages in this regard :_' i; ”g

.. “are. that. _;! T




T e

o it erhasizes stability ana tenure, when RSD manage-’
ment. organizations need a high degree of staff turn-'-.'ﬂ
':‘over in ordef to bring in personnel who have fresh
‘knowledge and ideas _ L L.
" o it emphasizes rank as a function Qf,job description. '
when'thé’competence and value of a scientist is S
. ' C '..determined by qualities not ‘easily expressed in a . . R
e T concrete job description ) . S
o 1t emphasizes equality of treagment with regard to
~ salaries and promotion, vhen most successful R&D
. - '2~,‘organizations find that strbng rewards for achieve- N
- - ment are needed .to attract and-retain highly competent B 'f
g maff o
‘ o it makes the firing of. unproductive staff exception-_f
~ ally difficult and glves them little incentive '
~continualty to. upgrade and refresh their skills,

o - il.they must if they are to serve rapidly advancing R&D

3

i;.:- | - L0 fit recognizes the need to provide competitive
o ..' ' salaries for physical and medical scientists but o
Lo © not’ for behavioral or social scihntists or highly o —:‘ C
" | ' ' qualified Practitioners L .‘ : PRI o
' o it imposes ‘delays that ‘make ic difficult to make DR
# y - timeIY'job offers to*professionals when they are.
I available. .

‘.
-

oo The Congresthas recognized the inappropriateness of the ”‘v.. R
. : , conventional Civil Service personnel system for. management of ReD.

e Ja,}h and has given cértain R&D agencies, NSF and NIH in particular,“'

| apecmaz persannel autharztzea.. These are unique to each agency. : Fi »

- . On. the basis nf that experience, the provisions that a special R&D':

agency personnel authority ndght have are'

. S ; . . .
Hzring M .
The ability to hire qualified professional and o
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technical persot:nel without a .formal competition
.and without having to wait 3-4 months for Civil -
Service Commission spproval ‘ '
o_'Tenurecdeumover Do
' The ability to-limit tenure to short periods,
renewable only.on demonstr -ion of continued
. compet'ence and producti\fity. A portion of the
L. .- staff should be hired for fixed terms without
L ‘ ‘ténure’ to encourage a congtant rate ‘of staff turn-
. over.-*‘tt should be observed that NIH ‘administra- v
| tion oelieves that the existence of long-term o
Civil Service: tentre 1s essenti#i to NIH
‘recruiting in competition with (:ennre—offering
- universities.) L _ ) - I
o v}Grades and Supergmdas S o L .
. - " The ability to- determine grade and step by the R
. o _ salary a professional staff ‘member - can obtain. from
o - h ' industry or the university and not by some arti- . - L
e - ,. o ‘-ficially-defined Job statement. There. should be
T o limitstion on supergrades for scientific and .
professionsl employees except the requirement that -
'_ R . each person s grsde ‘and- step be’ ,,ustified by msrket
| | : - factors. and performance. The inequity 4n- trestment Lo
- ‘of ‘behavioral and social scientists shouldbe - 7 e
removed." oL .
o 'f'.SaZames mdPramotwn BRI ' "; e ST »
" The ability to tie. salary increments and promotions ‘ - '
. 'to performsnce and not” solely to seniority and job :
v - - ‘description. It shouid be possible to psy a within- EE IR
P grade, sslsry to a newly-hired stsff menber if that
| . corresponds to his market value. . ’

a




“. o Leaves

' .. The ability to provide each scientific and technical .

professional employee with a sabbatical leave during. ,
which he must refresh his/éom'p'etence through active .

_ research, teaching, or studying. (NIH experience is o -
' . that people who go off on, leave bring back good

\ ideas ) o / :

o Firing S i i T "

The ability to remove ecientific and technical
'professionals if their competence and performance

« B - fail to keep pace with. the needs of the organiza- - T
' . o tion. . | A S K
h N s : . N . . . .
WHAT PERSONNEL chums ARE DESIRABLE? » o
' The qualities required in successful staff members uill ' ‘ ot
: N differ among: S o o . '
| '.'.7 o ',° e:ctramural program managers ERIEE o o o . .
. T T o mtrarmu'al researchers . Y -
P acbmmatratwe staff - _ 1 o L
S 2

Extramural Manairs

The qualit..es required of extramural program managers differ ‘
“actording to the nature 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 NhSA—Goddard Project '
Hanager. ' . B - . o

.o An NIH Executive Secretary manages the proces? of _ | :
. review of unsolicited grant propoSals by a study . ‘ N e
. ‘section comprising non-NIH sclentists in a specified '
discipline., His principal role 1is. to engineer the . ot '
- ’ applicationa through the. review process. .. '
| -0 An NSF Program Officer is typically more aggreasive . |

. 1in the encouragement ‘and discouragement of. proposals

° : N - v
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in the selection ‘of proposalfr_eviewers, and inl ,
making ‘the final decision. . o
o A NASA Project’nirector must determine what R&D
is necessary, solicit its performance. award
chtracts, monitor their performance), and combine
them to achieve his project objectives. g
" At NIH most executive secretaries and ext;mral program officers
(within the Institutes) come from research backgrounds. Abbut 902
‘have some research experience, 902 have a gh.d). or H.D. Hsny pass
. through a treining program for °science managers run by NIH. ?ewer
than 10%Z, howevér, -come £rom NIB's own intramural program, vhere .

t(he Mpublish ¥ or perish" 'syndrome discourages scientists from entering )

management. Attempts at NIH to train administrstors to be good

project officere hsve failed due to their 1sck of science bnckground. -

. Once a scientist tskes on a mnnsgement task he quickly ‘loses his
scientific competence and in Nfﬂ and NSF experience ic has been T
impossible for him to get i; bsck.._ 'l'hus, the movement is one-way
- ‘fron research to management"‘ the reverse is impossible. The turnover
of executive secretaries 18’ smsll. * . ’ .' o
‘; «The. Institutes have found that 2-year l’ublic Health Service _
Officers makeogood ca‘llabomtws research nensgers. They know the
science, but not prbject management, but sre generally willing to
dig in and learn. while their older, more established colleagues '
“are. not ‘willing to do. so. . T e T
‘At ﬁ‘SF slmost every progrem officer hss been s reeesrcher,
but he. is 'made awsre upon being hired that his job is mnnegement not

. .science. _ 'l‘ypically NSF progrem officers are. young men on’ the way up o
- or. older men who have left resesrch.: Their administrative experience T
[ - end skills make them prine targets for univetsity recruitment. ‘Mamy
" leeve the Poundation for college and university sdministrativevjobs gom zf '

1

department hesd, provost, college president. NSF hes m.sny 2-yeai
rotating progrem off.icers (especially in the biosciepces) I{;my
progrem officers are hired on a leave-of-absence basis so thet -

they ésn hsve s sefe retrea‘t ?_ . _' »'__

‘e

e .



[ . . . . . -

- VC . . . ‘~. - ) R -44-
Ce . At NASA-Goddard a project director may be: i L.
. . \ | ‘, [ | . . - . ‘ ;. -;i::: A . \
. EX the study manager who devel"ped the ‘program plan
’ o the Goddard manager yho. has the best technjcal
competence in the program's crucial area

Y o the: manager of a successful terminating project )
The first priori‘ty in choosing a project'director is his technical
competence; che second is his management experience.  If the '
project director does not have high competence in a. crucial area,
AT his assistant must. NASA-Goddard develops most of its own project -
: . directors from within its intramural staff; a staff development
program explicitly arranges - for a number of years of intramral R&D :
followed by extramural project management. " New project directors ‘
are trained inra project management simulation called GREHEX ‘ Ty

. Intramural Researchers - ‘ S K _

- The’ qualities required of intramural res ers are

those of competent scientists anywhere. It is useful to: noLe that
the quality of NIH's intramural program is ascribed by . some to its -
considerable rate .of turnover and higlh selectivity in making
permanent appointments. ‘The draft deferment afforded. PHS Fellows _
- . has ass’hréd the NIH, a flow of the best young bioscientists for f‘-’
oo two-yesr terms. - The best among these are offered permanent positions. |

.

L.
. 0

'In general, NIR appears to. have been better at grqwing its owm -
researchers than at recruiting from outside ‘at a high level. In

_' sddition to the PHS Fellows, -NIH has a lsrge number of other short-

- term appointment progranis — Visiting Fellows, Guest workers ,
Foreign FeIlows, eto. - All of these serve continually to. refreah the
sciencific competence of the institutes. N

. ,., SRS Mccregor, E. B.. and R, F. Bsker, " -A Hanagement Game
.. . " for the New Public Administracion.” Public Administration Remew,
) VOJ.. MII, No. 1’ January“FEbruary 1972) pPo 24"32.4 :

\‘ 7 /."-'A_

_.4\_,




" of an advisory council' - Y

. “ * | ’ & ‘ - 9
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» The ARS has an explicit policy ‘of providing parallel career
~-advancement paths in research ard research administration. This has
made it no longer neceeeary to go into research adninistration to ‘
obtain a high salary.’ The career guide given to each new employee,

' wbieh explains this eyeten, “is considered. by ARS to be its met j
important piece of paper. ’ ‘
¢ S . .
Admjnistrative Staff” .
"~ ‘YThe. qualities required of adminiatrative etaff., especially
vgrants and contracts of.ficere. beeides the natural administrative

\J

conpatenciee, are two: . . . _;.

o the understandina tbat: it is not t:heir role to
uake' scientific judgmente , '
o t.he appreciation that it iq_;beir role to show -
, the program officer how to do whar. he want;s tol »
- '_,,*do." Loe
HoW -CAN ADVISO]'& cotmgn.s BE ADMINI&TBRED E IVBLY? '
There are ‘three basic tssues infthe sel ction and effective use .

v . . . .
\_a o . s ) ‘ : R -

o What purpaaea ehould the council have? _ ‘ : \_

' " o How should its memberehip be determined? .. T .
o How should i operate? L |

’ ) 'g"’f‘al(' Sk e * e o : B *

R S TR

Pu se’ : . . v . ) _
The purpoee of an advisq'y councii ‘can. be to provide advice or . >
aseietance in one ‘or nore “of four principel areas: B L
program objectivee and priorities _' et

: progran subotanse - R ;.“ . R E
'i;roject selection ‘ ‘ R

tn @ ° o

po.litical and constituency support




. -+ " Program Objecti\res and Priorities. Advice on program objectives

and pricrities is probably the most common advisory council role. -
.o When the council is well-chosen for the_prestige ‘and” represehtati_.\ge-
ness of its members, the council's imprimatur on a orogram serves
‘to yalidate and justify what must in the end be subjectiye, value-
-laden decisions, eaaantially political in nature. Some councile °

A\

“are chosen because their ideas and Judgments conceming objectives
and pxzorities are truly sought by the agency; in that case, ’
extensive supporting stuff*work and frequent meetings are easential
to provide the information they need 1f wise advice is to result -

_ from their deliberations. However, many councils are closen only td
ptovide the proper 1qirimatur to\pbjectives and priorit:les determined .
by the agency 4tself; in that case, no staff support and short,

. busy meetings are the tule. ’

Program Subatance. Advice on program substance ia another oe

- comon role for advisoxry councils, especially when they oomprise -
promtnent seientista. Some councils serve as ugeful channels for
* ideas from the agency 's constituencies.- (For example, NIH :lnst:l.tute
advigory councils channel ideas ftom organizationa such as the
American Cancex Sdéciety, hoeoitals, and medical schools.) Some : |
counc:lls provide continuing accegs for the agency to members w:l.th ' i
(expertise that could not be afforded or obtained in the full-time A |
staff. Tbey provide fresh 1deas and suggest ney diréctions for the _
. agency g programs. ) . . -
L _ & Project Selection. -Assistance An project selection is & less |
. 'fir/eqtuent role of advisoty councils, although the NIH institute \ _
councils all have that responslbility £orma11y. Their principal value in.
I thia role lies in their ability to glve legitimacy to necessarily
\ ._arbitrazy decisioxﬁs they iusulate tl;e agency from certnin«kinds
" "of -politicali dttack and mgca:e to the scientific comunizy that
. the award process 1s not dominated by- bureaucratic cnpriciousnéss. -

» Politieal ‘and Constituency Support. Bvery advisory council _ R
;plays ar inportant, though ‘often implicit, role in building political
and _eo_nstitueu_cy support for- theoagex_zcy. Whilé few egencies go 8o

'far as to have -their&xeembcts formll.y lobby before ,thg_ress. advisory s V

1

2,
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. - counedl wembers frequently testify before Congressional committees,
hold informal discussions with Congressmen, and engage in other
reatrained forms of advocacy at which ’thgy nan nfcen be mgre effective
than agency staff. Their advocacy may also go on within t}re .Executive
brmchaoth within the departments and in the Executive Officé of
thg Pregsident. They also play an e.xtremely important roie in building

.. & professional constituency among t:heir colleagues for the agency.

- 1t is generally intended that they will "tell their colleagues that
the azgency 1s on their side and doing a gobd job for the nation.
Conversely, r.hey can sensitize t.h&agehfy to pro)glems in the scientiﬂc
and lay comtmiti.es. s R

\ The National Institute of Dental Rescarch forinéd an advisory

< -council of pronrinent university scientt,ats and engineers when it
R 'anted to initidte a program of dental repearch 4n universities
outaide of dental schoola. The councif ¥as Zole to advl.ae the
Institute on the capabilities of various universities, pruvide

Le ]

univerair.y contacts, and assure 'the univers:lty comunity of the
, seriqgsness and challenge of dental research and t&he quality of t.he
. Institute. The Cmmc;(.l played an importan: role in building receptiv-
ity for the program in the uni:versicies and in identifying appropriate
. sites for research centere. - .
Problem. There ate a nunbor of problems .and differences of |
opinion com.ernmg the proper role. of advisory councils. _
. A major’ problem concems the -appropriate .legrec of’ nuthor:lty
.'.,' for counci‘in, that is, the proper balance between adee-gwing and
demm-nxﬂcmg. Those who, believe that ‘advisory councils shoyld -
limit themselves to giving advice fear t:ha: if they are given o
dec;sion-mak:lng power, ‘control of the agency will be l:urned"dver v
‘to sond Yaction from the outside research comnunity. !‘urt:her, some’ .
. - ' fear" that the research conmunity as. represented on t&e uswl advisory ,
panels will be too tied tg the stabus quo to chaﬁge when the agency -
should. " Those_who arrué 1n £avor of decisibn-daki:ng powar believe\

- that 5“‘3* wthority is necessary to attract ~and tete.in the active SR

1nterest of ﬁrgt"'class meni:ers far the council

. " ., »
N e LI

2 ‘ o
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. The. difference'of opinion is actually more complex because it
' concerns whether or not advisory councils should have decision power
wich regard to each of three areas:. ' B .
o program objectives and substance’ _
o «program substapce - L+ R
o .project‘selectian L ' E _ S
‘One view is that councils should have decieionfpower with regard to
__programs, but' should not beé submerged in the details of project .
gelmgtion. The- opposite view holds that only by becoming familiaz

;{ \i'le specifics of projects can counail members gain a suffictent
?;.;‘ underﬂﬁhndin& of an agency 8 program to be able to provide useful

:'515 aoviost Part of ‘the resolution of these differences lies with' the

imaiAints of staff suppo:t>and pre-meeting council efforts undertaken;

vith proper .support and effort a cbuncil can examine many projects
without becoming, overwhelmed by detail. Another‘paxt of the";

' resc_ation dependa on the se:iousness of the council 8 1ndependent
L review of the decisions it makes, if it is willing to examine in:

< ; detail only staff—selected special cases, it can exercise decision
I : authotity withoﬁt undue effort. o S

. Anothex problem 1mp11cit 1n what has been said above 13 the .

ﬂ . balance betueen the adbzsory aounazl's-power and, the director's e
et j'powar. ‘Some. advisory councils ‘run-their agency, others, become the © .
. '  11 agents of the agency ditector. This is only pattially detetminad by '
o fotmal assignnents of- responsibility,_

. is 8upported and used.

e K . L _,S

.,.[Memuarsbig S d
8 4 | ~.The membership .of. an advisorytiz‘_
\ v ':4 according to the purposes of the co‘@fi&
LT it is intcnded to haya, and the ways

"o and used. Naturally, counctis intenée 1




prgvide broad'progrsm’gufdance are'oomprised'of>scientists, practi-
VI tionexd, and representatives of the lay public chosen primarily 'for
C their eminence‘and influence. However, councils intended to ‘
participate effectively in(making ‘agency program and’ project decisions
“and to contribute useful substantive ideas comprise members o e
' chosen for their qompetence, willingness to devote considerable time
to ‘council activities, and ability to contribute effectively at
meetings. The balance among scicntific, practitioner, and public

.representatives favors tte former where the agency 's major concern is

with basic research, and shifts toward the lattgx whether the agency -3

; major concern is with applfed and problem-oriented R&D. However,
the effective~use of public members on NIH institute advisory
councils had required special efforts to draw them out because lay '

ers -do not feel competent to evaluate tiie scientific projects

/Q-..,,. .

and hesigate to comment on the quality of science.
NIH institute directors emphasized the importance of the

council members personal qualities in making council meetings -E - ;2

-..J."

effective. They believe that the institute should' o

.?' :

. o chbose council members for style and: interpersonal

,m.

skill before professionaJ. competence,

o choose members_who-have a strong point;of-view.

g B ! . : . -
. V. s

---4-‘ - .‘"

Politics plays a role in council member select*dn since nominees

are ordinarily approved at departmental or higher levels, but some

agencies feel that that has its benefits. political choices are: "
P believed to be better connected to funding sources and better able,

therefore, to assure the agency a hearing. for‘;ts _programs and

o Ludget requests. “An’ attempt 18 usually made to,halence the repre-‘i s

P
sentation on advisory councils so that they include. . a range of

scientific discipIines, institutional and geographic spread, »;f-l'

representation of minority groups and women, and’(sometimes) a8 range

. of ages, - , ' L > T )
’ A frequent recommendation was that advisory council membership

have fixed timc limits, otherwlsc thcre is a tendency for a small

~ fixed group to waintain dominance of the_cguncil ‘for a long period.

-

''''

3
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g *  The effective functioning of ‘an advisory council is: higlily dependent

F124

<on the way in which the meetings are organized the staff work is done,
;-'i ‘and the director participates. . = - _
Experience with the NIH institute advisory councils nuoceqts that f.
effectiveness is enhanced by the following procedures. ' Radn
o' ‘The imstitute director. aérvaa as abuncil ohairman.,
- ey - ‘Since the general role of advisory counbils is to
o . establish two-way communication between the various
¢onstituencies and thefinstitute, it is necessary
to have someoneﬂin ‘the chair who knows ‘the institute.f '
‘well' that - 1s not likely to be a council menber. .,: B
.Q l \ Hbreover, unless the director is chairman, a tension ‘ .
- S will be established between the director and- the
“ ' council that is likely to result in his not bringing
- issues of consequence before the council
) ,Akettngs are arranged to permit as much dzacusaton of
" desues as posszble One institute proceeds as follows: '
- Before' each meeting, the institute staff develops’\he
key issues for\ digussion. The director asks one
< ’.. member offthe council to think about eath. issue and _
-’ _present his thoughts at the meetings. This leads - - o - -
off the discussions' the institute director then = _ ¢ o
attempts to focus the dyscussion/during the meeting. |

; e Another institute relies slightly more on staff o _A"“
' ' " work before the meeting. Once the specific topics ¢~
to be discussed have been identified the staff :

— S Prepares background ‘papers on each one, The director“'”~

-
wé

selects one. council member a8’ "Agenda Chairman" and L R

,fi ) . goes over the agenda with him before eadh‘meeting.

- ' During the meeting, the director. L : - P
"o does notask council members t® directly f .

state their positions on a policy issue,'




- ] o i in, ‘the belief that most of thexé are )
A reticent about taking unequivocal stands
) t/ries to keep debate from getting angry,
/in the helief that angry meni:ers will not ,
B '-spread a positive view 6f the institute "
o tries to draw" out the comments of lay )
‘menbers, dvho are reticent in the presence
~ of scientists ’ D

e ‘_ ‘_ o o 'seeks to have everyone participate and ' . f:=>

T

¢

have a feeling d participation S 'Q

Still another institute insures effective discussions

during the council meetings by dividing the counc:ll '
into subcommittees: for discussion of the issues ;
. before the general oouncil meetings, the suboommit— N

. tees then make recommendations to ‘the’ general e
L council . -\" ‘ S g S
o Meﬂbers are‘&'nvolved perscmaZZy and mfarmaZZy in. . \ |
l o Wat?—tute a.ffatm. " The director* of one institute ) _‘ S
Ce it - hakes a conscious.effort to get to know every o o
. ' " council’ member personally, especially through h
arranging social events. Between meetingd, he .

- engages in private, personal comunications with

council members, he goes to them ad hoa for advice, L :‘ J
o ’ and involves them in institute activities (for ] |
o R _ example, having them head up task fotces or serve
.‘ ' : ‘. on comittees) ‘ sl ?, : N :
s Lo 1'he ‘council 1ig Zzate'zed to Fundamental to the '

. effectiveness of an advisory counciﬂ., of course, o _ o ;
; ’is that_a feeling ‘of mutual trust ‘and respect " 2 " , N
\- ‘develop between the coundil and “the institute. _.' A‘.i_ :
_ - ',:.‘Only if the staff‘ of the institute asks for and )
S e listens to the council's advice will its. members’ R

o | _~be willing to devote the effort needed to provide B

e advice that~ will be” Iistened—to~~~ "'T‘"-’:‘ ;_%_..; e_r,- -

»N
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"+ .. phases#of RSD actiyity._.‘
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S + IKII. MANAGEMENT DECISIONS -~ ' ° -
t

| f'wnA'r"‘sBouw BE THE MAJOR m'ruxzs OF - THE MANAGERIAL STYLE? | "

.

! ~. Four maaoz- featurea sem to define the basic management ,
'style of an R&D agency in the suppbrt of extramural research These

\
F
v R FE I P . .

- ’ N~ L = - L
P . . . . . .

"o The aZZocatwn of managenal effort among the . S

o .The degree of contml c;:ercised by the agency ‘ "

g ; ; 'over the R&D activj.ties it’ supporte.

"o " The extent of ea:temal partz.mpatwn 1n the " NS
: . lnanhgement Process._.--;',""' Ao O A _ ..
-~ " o The vamety Of management styles employed byathe L ' ..

. agency. o n- L .
S LT PRI
. ; : ¢ : .".‘..' PR v

Allocation of Managerial Effort L. e PRIy .
' . R&D agenciés alocate their manageg.al ef’forts in different ways o
amhg‘ thé three princ:lpal phases of R&D act:l.vity a- planning, develop-’"'.
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e o The advantages of this emphasis apply difh'greatest force'whean
' . the R&D being funded is basft research in well-developed scieﬁtific
L B disciplines. The development emphasis has its philosophical basis

" in the beliefs that: o E
S 4 S L.
) v o efientists at. the frontier are the best sources\
- ‘ ; of ideas about what needs to be done;
P - -such—scientists will continually generate those

ideas and present them to the funding agency, :
0. » selection among’ the proposals should be based
primarily on the scientific quality of the proposal o
and the competence of the proposer;: )
‘o the best scientists will not or: cannot work on
other people's ideas, i : [ '
o _the best . ex post evaluation of a scientist 8 per-
R "V: formarnce- is provided by his peers in the form of
7’the decision to publish his papers in professional

journals and the reputation thab-herpbtains.z

In sum, with this emphasis the R&D agency servés as a selective.
funding source. for a more~ r-less self-governing community of .
,scientists- the ageney has only indirect influence over. the topics ’,'
o and evaluation of the’ research.~ ' o -"f".f-.k' e .

The dzsadbantages of this emphasis are°~f f; o s y
-ﬁ': of it does not sufficiently serve the public interest 2_ 5
' in assuring that public funds are expended to ueet P ;
- N ‘public-needs'ff] o .;'“'“ “"- . B : -f
Af. B o it does noE permit sufficient coordination of ’._‘ o
“"ef R - acttvities conducted as separate projects, L R

o it does not, pay sufficient at*ention to assuring ”;
. that the projects supported actually are well
‘fcarried put, . '

.

T relies too much upon the self-direction snd
A e '-74,.Q_ A self—evaluation pf the R&D community and there

T e




e S e oo
T ' . are portions of the»R&D comunity for which auch s
o Areliance would be unwarrantedz A :

) -__'it is appropriaj,e at bea,t for the support, of basic

' , Tesearchi; butz is inappropriate for practical and

| . proirammatic BSD in whick ‘goals mupt be eatabliahed,‘
o ' __.' pragrama planned and progreaa monitored.

QP LY . . 5 -

Plann g Emphasis. A second major approach p1acee the primary

‘management emphasia on the design of R&D programs comprising coordinate"
. geries of projecta, that 1s, on the planning phase. “The basic manage-
ment: stylea of NASA-Goddard Air Force weapons system development, o
" the National Cancer Inatitute 8 collaborative reaearch, and many
o :l:nd'uatrial R&D agencies ‘have this primary emphasia on planning. ‘
“The advantagea of thia emphasia are strongest vhen the RSD being |
funded is product or proceaa development employing well-defined :

-clinical or industrial skilla. ‘The p1anning emphaaia haa ite = <
. | philoaophical basis. in the beliefa that° e e
l.;'\‘ . ._ N L : : . : ’
, <A o the goala of an R&D progrun can be established _ B
~ ‘_ | "outaide" the R&D' comunity, ’ L ‘*\
| S A . o . the pecessary R&D project can be apecified by S . jr ‘
o o ‘individuals other ‘than thoae who will be per~ S
e ' -forud.ngfhework"“‘ T ) * :
E o_‘-the best way tq assure achievement of the B L _,(.' R

apecified goala is to deaign a. coordinated -
- _series of projects; ot _A;;__,,,
o - good scientists and deve1opera will work on
o projecta defined by others, ‘ ,
0 c1osc external monitoring of project progreaa
s Bt fesstble and desirable. '
In sum, with thia emph;sie, the R&D agency serves as a purchaser of
) L carefully-defined aervices from the RSD community, the agency has
* T direct influence over the subject and evaluation of the research. - ] .

r oo . e \_




"=55- 4 . L °

‘ \ " The di‘sadvantagea of this 'emphasis derive in large measure .
i from: fears that planning will extend to areas of research activity :
(especially basic research) in which it- might be inappropriate,

7 o that the planning will be incompetent and’ the monitoring onerous;
' and that creativity and quality will be. inhibi @d by too detailéd’
a plan. i

. However, there is general agreement that for complex R&D 2
activities in which there is a solid base of engineering knowlé@ge o
B and technique, a number of competent development organizations,
. -1_ and’ well~defined goals (such as in the’ design of spacecraft), |
‘ ' ‘ planning emphasis is apprOpriate. The - primary disagreements
. :i' ; concern ‘the bouadaries of . propriety for ‘such an approach. would it ‘
" be suitable for managing tne aesign ‘of new forms of education, for
Y example? In what areas is there a sufficient base of knowledge,
o VT technique, and institutions to enable adequate planning to be

;“(ik g conducted? w . . o o T - 137,

Balanced Emphasis. A third approach places the management ;\»

emphasis in fairly even balance between the planning and development
phases. Planning,.while present is carried-out on. a continuing,

- incremental basis rather.than as a unique, comprehensive exercise._
Consequently, the management effort ‘being devoted to it at any
instant 1s leSs than in the previous case, The development phase,
while it includes project monitoting as well as selection, shares -

R " _ the managerial emphasis with the. planning activities. This balanced .

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

of NIMH, the Department of Agriculture, and the Office of Economic
Opportunity. ‘

v The advantages of this balanced emphasis are- strongest in ‘the
case of~applied research o continuing problems of practical concern.'
The balanced emphasis has its philosophical basis in the beliefs that:

-
-

o ¢

o the goals of an 'R&D program can be established
] p "outside" the R&D community, :
. .. ‘o the continuity of concern for most of the agency 's

e issues means that planning may be accomplished in

Q. R an evolutionary and incremental fashion, o

,,,,,,,,,
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o good scientists and developers'can be attracted

. to projects defined by others; i o ' : RN
'f'-. e ; careful project selection procedures, relying . '
' " upon practitioner as well as. scientist judgment, :”

>

are necessary and- appropriate°~

e

. o careful external monitoring of on-going projeCCs o o
. - is both desirhble and feasible. N A : :l g

— . - ~
L . o

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

community in a continuing association in which the agency providesi‘

monitored support in return for- the R&D community 8 dedication to N

the goals established by the agency. ' o . L
' The dtsadvantages of the balanced enphasis derive from the L

belief’that 'it dous not g0 far enough toward either the planning ) -

. or the development emphasis to. satisfy ‘the strong proponents of‘ |

either. o N . S A '

.;“ o _ Evaluation Emphasis. A forth approach is to place management

" emphasis on the evaluation phase of R&D management. To our knowledge,'
. no agéncy has adopted it, although the Cooperative Snste gesearch .
. Service of USDA has come close. Were it implemented ic would involNe “
. the devotion of ch!&derable effort to reviewing the petformanoe of .
projects arid prograns after ‘their completion, the resultant infor-'.
mation: would then be employed in the planning ‘and development of neu
\ptograms and projects. , .
One advantage of such an emphssis would be that much program
planning and almost all project selection is accomplished ngw on the .
-basis of written proposals describing what will be done,: yet in many
cases this results in a premium on skillful uriting and excessive ' ,y "{_'“
optimism concerning what might be accompl shed by the proposed project
or program. 'Were major efforts to be undertaken to evaluate perform- S
" ance aftér the fact, it uould probably have -a positive effect on the
'realism oprroposed projects and prograns‘znd on the ability to judge

. ~ the competence of prospective performers. T S .
L e dwadvantagea of such an emphasis include the diffigulty I
,“" . of actually making such’ evaluations (although they\should not. be . | o

- ‘o , .any, more difficult to make than project selection decisions on the

R S
,"
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e basis of proposals) and of 1inking them effectively into planning
and development decisions. S _ U s

N Degree of Control

R&D agencies have a choice of the degree of control ,they vill
exercise _over the R&D activities they sponsor. -
Passive. At one extreme, an agency msy adopt a passive mode,
leaving the’ planning, conduct, and monitoring of research up to the K
7R&D community itself This is the style generally adopted, by S ot
.agencies supporting basic research. Its justification lies in the.- - '
same assumpt‘ions "about the R&D pr’ocess that vere listed in' justifi-
; 'cation of . a dev'elqpmental ‘emphdsis for R&D management.' Its legal
symbol is the grant as.a form of - support' grant-supported R&D is »
',traditionally considered to be legally under the control and responsi-
bili,ty of the grant recipient. ‘ ' v . ’
, Active. At the other extreme, it may adopt an. actwe mode ‘
'_ closely specifying and monitoring what is .to be .done at each stage
. in the ‘R&D activity. This is the style generally adopted by agencies '-f. '
L L ":supporting development. Its justification derives from experience
with engineering and applied research. Its 1ega1 symbol is the
- oontract as a form of support, contract-supported R&D is considered
to. be legally subject to the control and monitoring of the contract- .
ingagency. ‘ oL c. . oa e
Intermediate. ., In between, of course, there are a range of

. balances ‘between passive and active control that hsve been found .
fby a number of agencies. Some of these. amount to changing the _ ),,
_ 'degree of control at different phases of R&D management. ,For o "
' ;"._.s'*__e:éample, the agency ni,ay exercise close contxol. over program and -
'}.'.' - bproject. planning, but then- spend iess effort in monitoring. the |
S progress ‘of the resultant R&D activities. * ;

..

. . . .

. Degree of Marticipation S . _ »
: Anot‘her charac ertstic. that defines an R&D agency s mAnagement .

;:_._,‘- i mwstyle -ig-the- degree of” exter;nal participation ﬂin the p\erformax.ce
| Oof its. responsibilities. o ‘ '
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. o , | éonsiderahle‘. - NIH, for'example, is characterized by extensive

participation of the' external reséarch community in decigiqnmaking . ‘.
. . _during all'phases'of nmnagement. ‘Study sections, comprising \
: ‘prominent extramural biomedical resesrehers, agsign the basic ranking
of propossls for support of extrsmural research' institute advisory
‘?, f_ ' councils, comprlsing researchers and practitioners, ratify study.
. section rsnkfn andfhiroduce program judgments. The NIH staff
A» B assigned tq these!groups __\\\
L sections ‘and inst{tute progr'"
L ' 2r91e in the decisilnmaki 25
. .msde by these external~ O y
- Hinimal ONR and. NASArGoddard. however, place almost 2 clusive :
reliance on interns\\stsfi_for dectsionmaking. ONR progrsm of icers: A
rely on their own judgment to 8 greater extent thsn basic science ‘

- the exccuttve secretaries of study -

_ program officers in most other agencies° NASA operates in ad R&D
context in which reliance upon outside judgmvnts in making contracﬁ
awards would be infeasible and in which a high level of staff \
competence and awareness of agency needs reinforces the inclination
to ressrve such judgments to insiders, K _ '

- Determining factors. Several fsctors affect the degree of

external inVolvement an agency finds deairable.. All else- remsining e

constant the. tendency ‘to involve .out‘siders will be greater. . . -

i - : o . A ; .

L .o as involvement with basic research increases (the

? outsiders will be bssic scientistsl, ‘

.o as . involvement with.development increases (the

. - 'outslders will be prsctitioners ‘and users), L »

oL o .the higher the quality and prestige of a. field '

fo e p:of science being supported (the outsiders willi S

K .- be scientists in that field); . : S

oo Lo -gthe smsller and less qualified‘the internal staff;
- - o . the.greater the need to build .an externsl '

Ty

constttuency for the. agency, ’
Y i , .

-
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- . .0 _ the 3teatei the chance of c'onfliet-?gl-i terest -
for egency staff; ‘

0o the lower the chanee of confliet-of-i' eresgt ¢
for putside patticipants. - ‘ E .o

~ ' An agency eupport:ing basic research in an area of high q:élity
‘ : " science and well-trained scientists, vhich feels the need to build
an external eonétituency will find 1t: desirable and ieasible to '
engage many external eeient:lets 1n its deliberatiens as NIH hae

.. . done. ‘ ‘ . o , SR
An agency supporting hardware development in an area of high- .
quality- science and engineering, but etrong compecitive 1ndus;:rial 'f

:lnterest 'is likely to find it neeeseery to rely alzost solely: on

:I.nternal management competenee, as NASA and the Air I?orce -have done.

N -] o
. .

Ly . .
LS , L. ’

: Varie;:y of Hanagement Styles . i o - )

The final deteminnnt of an agency 's basic R&'D manqgement
’ paradigm :I.e the number of management styles 1t uses in deal:lng with
.. different R&D communities and objeet:lvee. : Cos
' ° ¥ NIH, for example, employe 1ts basic du%l review Jprocess almost: _
excluaively (einee it supports basic b:lomedieal research almosc 3 _
'exclusively) , whereas NINH has added to dual review a varlety of ~_ -

other management proeeeses.

..

o

.0 coord‘ma‘l:wg oentera to encoux:age othet eomponents -

e A R ‘of ‘NIMR to fund 1hterreleted researeh, servieea‘, ’.. ) )
T T and. tra:ln:lng ptogram in specified subject areas; )

g o funded centers to suppor* research. service, and .- RN
o, . : treining pzograms ln speeif:led subjeet« areas,' |

~ o the mental health services RED.program to .
develop dnd implement improved todes of delivering I
) - health services. L '

H e
P N - T T e e e LY
3

31m:l.larly, NASA-Goddard employs one bas:Le paradigm (with a number
. of 1ntema1 variacions) while the Department 6f Agriculture ‘has

added proceeees foi\ developing cooperat:tve regiom researah pmjeeta,

R L 'v'-\_
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"to meet common needs of aeveral states, and special research proaeats,
'to respond to bigh-priotity national protlems, to its basic. proceu
* for funding state agx:lcultural experiment stations. _ »
e} A \mitaz:y management style, vhich uses eascntially the same
- planning, developnent, and cvaluation pmcesses for- every R&D '
‘activity supported by the agency, has the advantage ‘of? managerial
~  simplicity {md consistency. but it has the dtaaﬂvantage of pwoviding
. ]nadequate zesponse. to variations in. the_ R&D comnities and objectivec
| " that many agencies: face. An agency, such as the NIE, that is .U.kely
‘to support a wide . rangc..of R&D comuztties (from the behavioral and -
" gocial sciences <to the physi.,al sc:lenccs and education) and a variety
of R&D. objecti.vcs (irom basic rescarch to development and demonstra-
tion) - il probably need to empldy a number of different management L
;processes matched to the needs of its several R&D commoities and |
_ obj_ectives. -,

L \" L
HOW SHOWLD BUDGEY ALI.OCATIONS BE MADE? . . S
' * The primal mnagement decia:lon is budget allocation. The
vt&h that allocation is made is-a: crucial dcterminant v
. “of an R&D agency's management performance. There are three aspects
.Lﬁf budget allocation. that must bc considered 1n developing a

" L4

o . manner. in

management paradigm. 'L‘hey are:

. L *®

¢ By vhat process shall the decision be me?« .
) ‘o what budget s‘bruotzwe should be employed An.
x93 ' deciaionmaking?
- . Hhat factora limt or okpand the ﬂe:czbtlzty

] ! - 4

3 ’; with vhich budgets can be allocated? . . .

<

. ]
Pmcees

| The ptocess of budget allocation has three aspects' its: mode . .
) conprehesaive or incremental; its. du'ectzon - top-dbwn or bot’tom—up. ‘

' ~and its procedm - collegial or adversanw . )
R - Mode: ’l‘heorotically, at least, there are tupo
| . - budget decisionmaking: comprehensive and imcregfor.:
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_In the eompmhenstm mode > the entire budget is assumed to be
available for distribu;iqp in the way that maximizes the agency 's
objectives. For a sebstantial R&D agency,\comprehensive budget
allocation every yeat would mean a eonsiderable task of comparieg

_;a large number of possible prograns against each other to select _
.'the optimal combination. But qomprenensive budget decieionmaking
) géherally‘occurs, if at all. only once in the life of an R&D agency -
:lat its. beginning.l The programs chosen’ ‘then tend to develop a certain -

-pereistence that reduces thr flexibility of: alloeation possible in any -

,’subsequent budgeting period. ﬂonsequently, most actual budget -

allocation qccurs in an enaremental mode,  in uhich only a portion of

“the agency! 's budget is really available for disttibution to inereaee

gcservlce to the agency 's objectives., This‘incremental mode of

'decisionmaking'ﬁubetanttally reduces ‘the probleus of making budget
ellocations (by reducing the" numbe: of degrees of freedqmo, while
also reducing (somewhat) the degfee to which the reaultant alloca- '

:tion can. optimize service to the agency's objectives in any one year.

Those who favor comprehensive modes of deeisionmaking tend to 'Q'
do so on- theoretical groundb - aftet all, comprehensive comper,sons ‘

" are the only way-to aseure that maximum benefit will be received

from a glven budget; while those who . favar incremental modes do - N

"‘fb on both practical and’ theoretical gtounds ——qt is unlikely that

ady agency with . continuing programs wili have more than a small
_portion of its’ieeourcee truly available for rehllocation in any
year and, moreover, it ip not clear that any R&D waeney s eepacity

-~ to _examind elternative allocations is. 3ood enough to obtain the'

"theoretical benefits of comprehensive ellocetion. ‘A1l RSD agencies

that we exnmined make their majox budset allocatione inctementally.u-

e Direction. Another distinction among budget deciaionmaking

~

processes eoncetns the direction in which the decision proceeds
along lines of authority. bottem—up or top~down
“In bottam~up‘deciaionmaking, each of the agency program officerb

~ prepexes budget rﬂquests ‘describing his best judgment of his nceds

for the hext budget period. His immediate aupervisor then combines

oo *n . -
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'nnd modifies the budgets from the seveia& program of‘icers reporting
> to him and forwards the merged budget to his immediate superior. The
grocess continues up the line of authority until it reaches the
igenow director who combines and modifies the budgets to produce an
';n,asency budget Lhat goes .to the Jesponsible executive agencies and .
the Congress. When ihe executive and. legislative branches act on L
'the proposed budget, their decision leads to a modification of the'“;
proposed budgets at each step down the line of authority. The
modification way be a simple equal percentage reduction (or expansion)
' up and down the line -or it may be a different change at each step.
In the latter case, the process comes to resemble top-down decision- -
making. _ I : < : L .
In tap-dbwn dec)vionmaking, the- agenc§ Pirector decides upon

an allocation of the agency's budget among each of his principal
subordinates.  Each -of them, in turn, allocates his budget among -
“his subordinates. The process continues until each program
officer receives his allocation, which he then uses to support

. RSD activit.es. Vo | - ; Ve
. . _ The difforence between bottom-up and’ top-down ecisionmaking
- ' could ba quite substantial, if budget decisionmaking were done in’ .

‘ o

the comprehensive mode.” However, when the’ decisionmaking is

incremental the two methods tend to- mexge into a mode in which
signals- about the desirable and possible budget increments at each o
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 adversarzal procedure, the several subordinates compete
for the budget allocated by their immediate superior; the amount
‘each’ of the sdbordinate organizations receives depends” on its
ability to conuince the superior or the value of its orograms.

S In a aoZZegzaZ procedure, the several subordinates’ decide among

v_}‘ o themselves how they will divide the budget made available, to them

) by their inmbdiate superior‘.the amount each subordinate organization

receives dcpends on its compctcnce in ‘bargaining with its fcllous.

- i - N . .
- M . o
- L .
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. -~ Both ‘collegial and adversarial procedures are employed in
e federal R&D agencies. '

Structure . .
" The taxomamy used to'define budget categories estéhlishes‘the.
\ frauework within which the umjor'resource allocation decisions at
‘an R&D- agency are made. There are two major classes of taxonomy,
leading to tuo alterndtive kinds of budget structure - input-
S v structured and output-structured._ . , : R

N wn

I Input-structured An input-structured budget is one in which

the mdjor eubcategories correspond to factors taat enter the R&D
process. These may‘he the inputs recognized in conventional
accounting cqtegortes --salaries," facilities, equipment,. travel,
e . “and so on; or the inputs_defined in'terns of R&D fﬁndingimechqnismsi--
. basic research grants, development‘contracts, fellowships,'and 80
on; or the inputs defined~fh termg of support for certain groups of
"R& per#brmere (disciplines) - biochemistrv, genﬁtics statistics,
and so on. While. these categories differ considerab1y~among them—l\~
'selves, they represent simply different groupings of the resources n
- entering R&D activities. .They provide data that is most useful in
- making administrative decisions. Most R&D agency budgets are '
?.structured in one of these ways. For ‘example, at NIH the budget
18 structured according to intramural extramural and special
programs, and consequently, the competition for funds’ between '
, institutes takes place in each of these categories. -

2
»

Output-structured. An output—structured budget‘is one in which

| the major subcategories correspond to aspects of the results of
the R&D prOcess. These may be the resaurces associated with.
“activities serving each of ‘the major _agency. obaectzves —-— develop
leukemia vaccine design and . launch o;biting solar observatory, _
\7increase knowledge of DNA functioning, create new dental amalgams, R
~ and so on; or theyresources devoted to programs serving_particular g
. groups<vf‘users - dairy7farners, feedgrain farmers, high schonl | y -
science teachers, leukemia patients. -The virtue of this form of ~
. budgeting is that it produces. data direccly useful in the process e
j[ERJ!:,‘a 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 agericy. goals. As R&D - -
_ agencies begin to devote greater emphasis to the planning and evalua-
“tion aspects of ‘R&D- management output structured’budgets should gain.

wider use.

Flexibility S . o

The budget allocation decision is affected by a variety of factors
that operate in one or another way to lindt or expand the flexibility
"of budget choice. ’

Limit. Among the factors operating to limit budget flexibility
" are the following. . o L , S - =

o ' Program continuity. Most R&D programs and meny
,projects have,great persistence. Some projects
simply require several years foracompletion° most
NSF and NIH grants are for.3 to 5'years for that. o
reason. - Others develbp their own- momentum through : .
the growth of constituéncy groups; the Ngf Summer v" '
_ Institutes for . teachers ‘have significant constitu-
. ency and Congressiongl support. . The consequence
" of these factors is that-mature R&D agencies'find‘
very large portions of their budgets committed
each year to continuation of existing activities,:
. which considerably limits bnget flexibility. -
"lo' . Eqr-marking and line-items.. While-many R&D
ﬁgagencies welcome positive Congressional concern
fbr and support of their. activities, it sometimes
comes at the price of reduced budget flexibility,
since Congress may earmark certain parts of the
. : l-budget to. specific. activities that it favors. - If

done on-a regular basis, this may take the form of

Congressional budgeting not of a single total sum
to. the agency, but of a series of specific sums
("1line iten\s") to subcategories with‘in ‘the total budget.

For example, Congress regularly carmarks significant
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portions of USDA research funds . for research on.
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cotton, tobacco, soy beans, and soon. . .-

4

*'Fbrmuia-grantzng ‘Some R&D agencies, most .notably

. USDA and NIH allocate a portion of their budgets

_Budgets tend to be determined primarily on the ,?:; ’ ,%;;q ,
"Ibas,is of the number- of- intramural. researchers and .

JIntrumuraZ programa Organizations ‘with intramural

-according to a fixed §Ormu1a._ Ihe USDA expends

about a quarter of its total R&D budget on a
formula basis in support of the state agricultural'

experiment stations, NIH provides certain insti- .

tutional grants on-a formula basis. L

research programs find that. the intramural budget -
is’ hard to’ adjust, this is especially truethen the B
intramural researchers have Civil Service tenure.:ii

their interests, rather than on the basis‘of = '5Q;:-

flexibility include. R o -'u_ - RS

'cbanging needs._ N ‘ . e i .
 Budget ehrinkage. In times of bud'get stability or
'shrinkage, existing programs tend to take up most :
.of the available budget, reducing,the opportunities ?;:

for new starts ‘and redirection. ! S AP

”' Dxpand. Conversely, the factors operating to expand budget

3

SN
b °

anzte programs The tendency for programs to’

‘ develop excessive budgetary persistence can be

‘counteracted in part,. by establishing a clear ‘-.;

© time limit ‘on programs when ‘they’ are initiated.-

_To reinforce this approach specific program 4

--‘goals and plans can be set and constantly reiterated

'_VSbngZe Zzne item budget R&D agencies have an -

* ‘obvious preference for receiving budgets as a single ’géf

" 'sum, without Congressional or other specification ' QF:,V

as to how it is tobe allocated NASA is, one agency

A e
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d_; defmmg the specific ab;]eatwes and maaor tasks

"‘ to the concems of the external R&D community. . However, those having

. .: .. IL« : . .__‘ ‘: S - Vo

b, more or less assiduously by vthe several R&D agencies._, In many

[Py L] - ":‘v> "
; . ¢ o
- R a .. " ['S ’ .
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that operates under this condition; consequently,f “'~g
" the’ separate NASA Centers~receive funds to the extent
‘that their programs respond to the agency s needs. o e
o».stscretvonary granttng A8 opposed to formula .
:"};granting, discretionary granting retains the ".'-‘t
. agency's control over budget allocation among o -
__4'l.pr°ject8- ' -;',ﬂ“ e : ; { e R -
o 'Budgst growth Clearly, new directions and .’ p ‘
’ reallocations are easier»to carry out ix times of i
- budget, grovth when new funds may be allocatvd _
_'freely. ',,» T bR ) B

» BT S ._-_'

HOW saounn PROGRAM PLANNING BE connucran2 »‘-f Lo \-f - ‘
; During the plaJmmg phaae of R&D management, tvo principal o e
functions must be accomplished. . S

A ;._, . i . C ‘. . S - »_ . P

‘5ﬂf}o developing new- program tdeas

of eaéh new program e S AR .gglfvf . -
»"» . ,,-'_ . . ! " . -, - ' . - ' -

o -
\ ,:

The manner in which these- functions are. carried out differs consid- 1x‘,'?fl
erably among the'variOus R&D agencies. Those that emphasize the '

| suppott of basic fesearch tend to put little explicit and regular
' effort into planning, .their efforts are usually ad hac and responsive .

an interest in practical and programmatic R&D-generally employ more

| elaborate and routine.planning procedurés tPat respond ‘to the o

interest of practitioners and other eventual users of R&D products.

PR e
a <R '
e

FE T

ygw Program Ideas

S s : : <

Ideas for new programs come from a variety of sources courted

cases, internal staff and managers generate most new program ideas - .

: ':A themselves; in a nunber of cases,Qekternal practitioners and

scieptists play a 1arge ‘role in the establiShment of new programs.

-
o



.and the agency s' administration.

Ty . ' »translate them into new agency program areas. ,‘ L
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ﬁternal Sources. Ideaa for new program starts arise within

i&D agenciéa from program managers, intramural scientific staff,

The pmgrdm managers of existing extramural programs deriv :

"reconnnendations for new prog¥amd in several different Ways, including.

e . . e
‘- .. K g ]

o Identsz(.twn of pwrm.amg redtrecfnona or gpin- -

~offs. from exz"s"tzng pmgrams. : : L e

o o

* Several. agencies identified this as ‘the most ‘
frequetft soutce of new program ideas. 'I.'he Forest .._, ’
_ .Serv:lce, for example » redirected on-going work on " f'
' ‘ -disposal of pulp .and- paper waste in order . to study
the effects of distributing sludge 'from vaste : .‘ A
‘treatment plants on | forest floors, when the latter o
idea was proposed Tbe 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 int.érested in population\ BRI
Problems.; . .o ""'.,”év.";:'.;{iy ST S
o Detectwn af ahanfgmg dzrectwna m the R&D

In basic rese;rch agencies. such as NSFuand‘ NIH, W
nev program areas frequently follOw, rat"her than _

’ 1ead the research \interest of the basic research ".'»'&' =
comunities., When pro"gram managers detect mhanges , L

“in the ac\.ivities of 8 field of science, they
Perceptt’z/ﬁns of cmtwal needs and oppartumtnes. :
In applied and prograunnat:l.c research agencies, :

. program ménagers should attempt to keep abreast N _
of the needs of the g,ractitioners and other users .’ .

ments. That information should suggeét new .-’

e . S g ¥ e -

; ' progratns.: / " o : .’,"' Lo L ',.»‘.“' '.1:;’ - .. ] .. - ‘.c'. ’

' S o LA R .
o~ L. . . - " -t ¥ -
. R A o . . . .

and the oﬂppottunities opened by new R&D. develop- - '




" oﬁficérs.- Some agencies attempt to proceed more.

a.individual perceptions and judgments of program

"

o . e . "._
. : "
.
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This and the preceding method rely upon the -

a Cgn

formally, especially in the identification of

~need., : : S o T

_ Analysis ofdata and - formal st:udzes. . o , T

A variety of different kinds of studies can 'be

- undertsken to determine needs that R&D can meet. :

For example, NIMH 5 considering using bwmetric - -

" data to. gauge critical nee.ds for research. In

; to research focused on learning why blacks do

g NIMH also conducts small 8ur'vey8 of the views

.

council sessions, and so on.

‘ concerning critical R&D needs held by attendees

one instance, observation of declining state = . e e
mental hospital - snd increasing community mental
health center ‘case 1oads, plus data showing that

'blacks are not using commu\ity centers, .1as 1ed

¢

not use the: cenL’ers. B

, at ‘ir:esearch conferences, panel tneetings, advisory <
NSF's Division of Research Applications (RANN) o
has a ‘group. that sponsors problem assessments = . cot

) and ezploratory research intended to determine o L o

the need for and character of new R&D programs'-_

intended to respond to major nat ional needs.

NSF 8 Education Division ‘has been concerned with h
deVeloping new pre-corllege and undergraduate
curricula in the sciences. The identification

of new program areas is assisted by maintenance

‘ of a matriz of subject matter versus leyel of -

sohool'z.ng 'As curriculum materials, teacher o ‘ L

o | training and retra.ié-ing, and diffusion activities"

’ are completed in each entry of the matrix it is \> .

checked off Program funds can kthen be targeted
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* ; : ;to the blank entries. Before programs are under-

‘ taken, howev‘r, they are also ¥xpected 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'Eight for tie

~ job.

e Yet another?apprpach to identification of RED

- program needs is evaluation of ezietihg operational
' programs «Deficiencies identified during such
evaluations suggest R&D goals.

—-

" In ngencies that have zntramural staﬁf researciiers who may
become extramural program managers,onew program ideae often come.
-from the int/7mural staff -
4 d -'_. ﬁ_,‘o At NASA—Goddard new program ideas- can and often do
' _ 4 arise spontaneously from within the intramural
S K . staff. Since the staff'is kept aware of NASA's
- long-range plans and priorities and since Goddard
- has both managed and conducted programmatic:
-‘,activities for over a decade, these ideas are .
usually@dlose to the mark. The staff member can

b | : developmeqt of the idea without need for high-
" level approval o R s
o At OEO 8 Planning, Research and Evaluation Division, )
.-ideas for new extramural programs occasionally
'develop from the studies being conducted intramurally
f,* . by in-house staff. For example, a program to -
| | 2xperiment with. various forms of health care delivery
for ‘the poor grew out of an in-house review of the
"'0ED income maintenance experiment. | _'N
o At NIA, intramural researehers may suggest actlvities
o to be. carried out by outsiders through NIH Sj

Q . . o : : . R

FRIC o e T

usually devote a-few man—months of effort to . ~"! -
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llaborative research mechanigm (which is separate

from ‘extramural reséarch). - These. are usually e
fé'ctivities needed as a part of intramural research
| or dertving from 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 programs
directed ‘toward specific products. S e
) ‘ Every agency, of course, finds itself. subject to some extent to " Co '
<; the R&D interests of its adhznzstratzan, most particularl .4‘_"‘
dtrector.. Some directors are content to exercise their interest B
through selection among tha ideas brought forth by the’ staff .others
. often suggest new programs -In the case of OEQ's’ PﬁSE the director
' and deputy director s suggestions have a soecial relevance and
value since’ each of them serves on high-level policy task forces,'
each brings back to’ OEO 8 policy-oriented research program a strong
feeling for policy neéds and priorities. — ¢ -

" External Sources. External sources of. program ideas ‘are

_more varied than internal ones. Some ideas come from operating
o : 'agenc*es of the government, some - from the broader practitioner -
and user communities, and some from the R&D community. T '
. Three R&D agencies that receive program ideas from qperatzng
agencieg are the U.S. Air Force, NASA, an”NSF%RANN .
The Air Force has formal procedureé for obtaining R&D program ,
P ‘reconmmndations from the operating commands. Any.general officer

in -any of the operating commands can begin, the process by stating :

" -

- a perceived need to the Director of Requirements in his command.

‘ The Director prepares a document describing the Required Operational
’ Capability (ROC) and’ sends it ‘to his counterparts in the other |

.

: commands for coordination, and then to his, commanding officer for
- signature and transmittal to Air Force Headquarters., At Headquarters o
- it is assigned to an action officer who sends it to the Deputy B
'Chiefs of .Staff and to. subject area R&D- panels (e. 8e) Stratcgic, -

'.Tactlcal Airlift) for preliminary comments. He ‘then prebares.a

1

Loet.
wve!
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position paper that is distributed with the ROC for ccncurrence ol
—k-(or disagreement). The position paper plus responses are then sent.
. to an R&D panel for forma] review.. If the panel approves the R((,
- 'a series of Required Action Directives (RADs) is issued calling for o
.supplementary studies of various kinds. Management of the R |
" is turned over to a Program . Element Mnnitor wi'0 oversees execution
of the RADs. ‘Once the RADs are. cdmpleted the proposal receives
two’ final reviews by the Air Staff Board and the Air Force Council.f_.
If both are favorable, a fihal RAD is issued to the Air Force:
System ‘Command (the R&D agency) to. develop the final program plan
called the C0ncept Formulation Package/Technical Development Plan
. (cF/moR). . L R
- _HASA's procedures are- considerably less formal at least inso—"
far as they affect the Goddard Laboratory. Each year, all of they -
NASA Center directors meet to produce a 1ong-range plan. They take _
) into account both technical capabilities and political and budgetary
"_5 realities, &his serves as a framework against which the Center }
: ﬂ .fdirecfors consider new prog proposals.\ ‘In. ‘some cases, it may
e '{ _ lead to new program initiaégf:s. In many cases, it serves to ratify
' new programs puggested by the Centers/ R L
NSF's Directorate of Research Applications receives program
iideas from fed.ial state, and local, operating agencies, The process

commfttee of- fedéral agency representatives tnat reviews his program

plans and suggests a“ng of R&D need. _ )

consult on an ad hoc basis witb offici_ls in other federal aiincies.;:;f;A
g‘But the program directors also respon to the” program ideas '

Most program directors also.

at
"arise within the R&D community, partly under the influence of °
- 5operating agencies. _ S . S . '-; o e

. . PTactztzongis are an especially important source of progtam i,/

ﬂideas in- agriculture. Their influence is strong in large measure-

.because there are individyals -- the county agents. = who serve - V&

PRRE ‘:‘contact with the farmers. \The county agents- take as theim rzie
' " net. only the dissemination of new productsvand processes to tile

-

© is -only partly formal. Each’ Program Director has’ an advisory “: S

T -

",as links to the R&D cOmmunity, who are in close: -and continuous :;v"i:”i T
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fsrmers, but alsoc the transmission back into the R&D system of
information about the farmer 8 problems and needs. They convey |
that information to extension specialists and research personnel At
‘ State Agricultural Experiment Stations, vho in tum may suggest
" new or rediréected research p{ograms at their local stations, .new .
'regionaL program conducted -at all theé stations in a, reginn., or
speeial programs attacking msjor national problems » Such as corn
blight. . s T S c .- »
Industrial growers » some’ of whomr mntribute -to the support of -
R&D ut the agricultu*xal experiment stations R have been quite out- -
| _spoken in demanding that the stations undexrtake programs that '
respond to their needs.’ For example, after the station in a westemrn.
state developed a'vegetable ideally suited to canning, P large
' packing firm in the midwest@emanded that the local station develop
'.a similar plant adspted to“inidwest conditions. o T
The R&D eonmonty makes its ideas for programs known in a variety
of ways, both informal and formal, In most basic resear‘ch agencies,
for example, the scientific .commmity is the prlmary source of .»;' L
| program i‘deas, which it- provides implicitly through the cumulation ,
of its unsolicited project v-«roposals. At NIH and NIMB, the advisory .
- councils. (comprising primarily research personnel) of the institur,es _.
make program’ g:ecomnendations. -Frequently, they serve as conduite T
" for, program ideas suggested by scientific prsctitioner and publ ‘.c
'-consti’tuency groups, such as the American Cancer Speiety or, ‘medical
_ sc'hool deans. (Advisory councils have been discussed in’ greater
| detail ‘earlier,) o ;._;" R B : )

But many of the research agencies have found the need ‘for a

, <

somewhat more orderly development of new program ideas, While still

recognizing~ the preeminence of the scientist as formuIQtor of :

program and project concepts. Thé almost universal response to :

. th#s ‘need has been the convening éf some form of ad hoc group aavwzty -
_.commttee(, paneZ warkshop, or confarence, in which soientists are

the principal participants.’ - -, - . o ¥ o
S The NIH employs these mechanisms quite frequently. NIH admin- \

istration with whom e spoke felt that smaZZ z.nj‘o,rmal pcmeZs were ' .

» M




‘e

(4

~ -13- *
] : L) ' | = -

by far tne best™ of the posgibilities for ,sssessing past and present

- reseérch in an area and suRgesting. future r,esearch. Conferences

KX

have been tried, but tleir group dynamics often: tum out tb be bad.
Individual consultants while helpful,, cannot cover. 311 the program -
areas at once or challenge each other 8 ideas face-.o-face. Thus,
it is better to bring them togﬂether in smail panels, confronting
each other informally. - ‘ '

NIH's experience provides some guidelines four organizing
such panels: : : : . . - '

o form a‘small committee (3 or 4} ofﬂconsﬁ“ltant‘s' 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 1is to assess rese&rch on
the topic in the past and .the present, but lnost :

«  importantly, to say where the next res_earch should

‘be;’ | ' 4 '

o. have a top-flight external scientist chalr the “

¢ .
¢ -

R

. meeting, but be sure “the program divector prods .
the panel ‘to keép it going in the right directions. o,
K have a stenographic record kept, then have the ‘ !
' .program officer distill panel connnpnts and seﬂﬂ them
to the panelists for review,-

o use the ‘revigsed proceedings intemally ip program

planning; ' o . : Ve s

(-]

" 1f stimulation of i‘st and proposa‘ls is desix;eq,
have a version of the. panel 8 assessment published

in a profes_sional journal, -

n -

R}

Definition of Proiram Objectives and Tasks

Once the idea for a new program has been accepted its specific,
objectives and tasks must be laid out in sufficient detail to permit
project activities to be undertaken and supported R&D agencies use’
a variety of mct.hods for elaborating progrnm id(.du, which we have

&
'cstcgorized as au hoc, semi-—formal, and formal procedures. .

ot
.
y 2
.
.



: of program ideas.

: whst edch project is to-do,: for how 1ong. and at what cost. In

“ 'contrast to the fomal procedures to be éescribed bolow, however,

- N -74.‘ : . .
Ad Hoe. 1In agencies supporiing basic research, ad hoe program -
elaboration may comprise-nothiog more than an allocatfor} of funds to .
‘the program srea to await the unsolicited arr{vals of project proposals

from the research™ ‘community. Some agencies take delicate steps .
»

®

 toward aouczung}fsuch "unsolicited" proposals.by: ' A

o J a;mounclng their areas ‘of interest with some .
Vo ,.specificity, '
‘o holding cohferences whose primary purpose is to
' generate proposals in an area,.

. o directly :lnviting psrticular researchers to’ submit ST

X

_proposals (this Tuns some risk of embarassment 7hen
project proposals are reviewed by an autonomous review '
panel and, as sometines happens, they reject the
invited project). - "

The more st ructured ‘ad hoe procedures getierally emoloy an
external panel or an intemal task fo*ee, whose members have been °*
.selected for the purpose, to suggest the program s necessary projects

"o

and objectivee. The external panels are 3enerally aimilar to, Lf PR

~not the same -as, the infomal panels desex‘ibed earlier as the: source

’
»

“The result ‘of . these ad hoc protedures is genetally no more than "
a collection of desirable projects aud, perhaps, an indication of
potential petformers. The plans rareﬂ, if ever, interrelate the ,
component projccts in sequence, indicate critical subobje‘ctives, or

'estimate costs or. t:lme.

‘Semi-formel. The- semi-fo*ﬂl procedures used for program g RS

"";‘elaboration, as a rule, abtempt to deacribe in greater detail |

théy rely on ‘subjective and unstructured methods. T .
men oeo's PR&EOdivision ‘has -deeided to undertake s particular !

glsrme& evaluation 4Qf a social progrsm, for example, it 1nitiates - )

ﬁstefu) in~house prolimin*ary pianning, to dobomiue' - SRR K
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.terninute is mnde. The phases are:
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© What to find out? (The emphasis 19 ‘on separating'
the essentisl’from the desirable. )

o  How to find it out?’ ' . ° ‘ -
7o Eou tuch it will cost? (Cos:s are estimaced to
within 501 ) o
-0 Who will use the’results and how? - ’ .
L ] * d

A two-person tcnﬁ,'nnnbiéting of an analyst and a porson knowledgeable

about the prograg area to be evaluated, carries out this planning,

,eapioying consultants as needed. At the end of 2 to 4 months, a
‘_Request for Proposal (Rf?) is written that will be uged to solicit
'propbsals from prospective contractors [or the detailei design and -
lyimpleuentation phases of the evaluation. '

At NIM{ when a new program area respondlng to a critieal nsed
has been identified an effort 1s made to determine vhether the L
1n£ormation needed is alrbady available thtougﬁ prior reaearch.

B S,stcmanic search efforts are undertaken. Each pragram chief is "

©
-

responaiblc for:

- -~

o screening'tﬁe relevant lite'aturé in hié*ghea;

o _preparing aummaries of- innovntiwe information . "L
‘ _ 'uncovarqd nnd ptojecns visited _. . o
‘o screeﬂtng ell NIME projects already funded. e

N Ve . ~

Yy

1 the needed {nformation 15 not all avail#‘le, then (nvestigatora o
. .

' will be-"stimulated” to apply. for-a gramt. . ' . - . ;‘f S
The most urderly of the sem;-‘orwal ptbcgdures ig- thﬂt employed S

by NASA»Goddard. Tbere, any member of the staff can 1nitiate a 7

: progran idea. vhich tﬁen~prosresses through four dis:inct.phases : .‘{:J
from cnnccptiéu <o hardw re, At the end cf each of :he first three _#,-f.{%;

phasas. progzcés ls revifwed and the decision ta cohtinue or- " IR

-
»

"~ - . .. ’ - - - -

. < . ?
e A =="fdea stage -

e B e dtvxlopmgnt wi nltcrnativu appquphLa N

M R4
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o’ C - detailed project design

o D -~ hardware fabrication and operation

. -
1]

Phase A activity averages 3 to 6 months durdtion, is conducted

insp;nally, and produces a concise s’atement of mission objectives, ,

ts of feasibility and, desirabiiity, and sketches of alternative
proaches to fulfilling mission requirements. ' . .
“Only about 10 Phase B planning efforts are, approved by the .

/’Goddard director each’ year."By this point, the required. effort

beconmes. noticeable" to OML angress, and. the like, so NASA™.
Headquarters receives copies of each Phase B plan and the project
enters the new atart category.~ From 6 .to 12 months _and from )
10 %o 50. persons are required to produce a report on alternative .
ways of achieving the mission, identification of state-of-the-art -
constraints, and’ estimates of development time and total cost. )
This is/generally done internally, although in some cases uw«to
half may be contracted out. g L -;_,,_

. Formal The formal procedures used for program elaboration‘
generally attempt to. impose a regular structure upon the process'

of deciding what proyects must be carried out, to achieve a program 's
objectives.‘ This structune ‘seeks- to break large subjective judgments
into smaller ohes that can then be. combined in some obJective : ;
manner, the result is usuallyr/}tplayed in a highly specific format.
The acvantage of such procedu es is ‘the discipline that is imposed

I on the planming process the result can’ be imprpved interproject .

ccmpa;isons. The disadvantage of these procedures is the.pro-n'
cxustean nature of the bedfinto which program planning is foxced
_more may be- lost in excluding implicit 1udgments than is gained in _

epricit evaluation.}s oy T .' Tl .
I The National Cancer InstituLe !NCI) hes developed a foxmal °

: planning procedure, the Convergence Zechnzque that provides the

ftamework for p1anning collaborative R&D programs intended to.

achieVe speciried goals., its product is a convergence plan displayedﬁ*

in a convez en"e char The chart comprIScs thrce scparate arrays.y#yfv

. S
s i

id _tification ‘0f major research and teEhnical requireménts, sssess- a

P i
. R
e ).

R
.
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o the linear array comprises the. minimum sequence . . .

R of research activities needed to achieve the

i

. o "Cure leuhemia" is not ggodl.

" Program's cbjective !

o_' the concurrent array comprises related, but not-
essential, research activities that may yield
important insights | |

o the supplementary array iricludes "blue sky A

;.prdjects that may have big impacts, tut with ‘
'low probabilif/\ - L -

..

The design of a convergence p1an is a 4 £o 6 week process, A plan—

: ming group, containing 5 to 7 persons can carry it out.

- The first .task is to define ‘an operattonal objective whose

attainment would clearly end the progrem. . S,

- . .

o

:o‘ "Develop vaccine. for acute leukemia in early
childhood" is operational.

L L e , 3
v . . . . P
’ o . L]
e :

. The second task is to define several intermediate gaalsfbetween-

the‘OBjective and’ the current state. The intermediate goals define

the program phases. o Lo .

°

The, third task is to determine what crtterza would have to be
satisfied to justify the decision that an intermediate goal had

4 - .
. . B ~
. - ,_-

been rea ed ( v .

‘The fourth‘task is’to derive frbm the. gri:eria the series of

¥, prvgecté needed to provide ‘the information to safisfy the criteria.

The resultant convergence plana(and chart) is used to manage

v the P ogram ‘as it proceeds. New projects relared Lo g program can "

e
genenally be entered in vacant seétions in the chart under pre- o

defiﬁed headings._'; A ."' Ll T
/ A number of industrial firms have develogkd and employed
formal R&D planning procedures that we shall refer to, generically,

zs ecorzng models. - o e



<

3 L 3
) “ ‘ . ) \
. 'These models vary in theif5coﬁ91e§ftj,’although each aims to
7 ‘ " serve the same purpose: to select’ from g a set of proposed R&D
"o. . actirities those that max1mize somie measure oftvalue (to the corpora-
: NI o )
" tion inm the indus*rial application) T .
time-phased project costs., Among the criteria might be;
o benefit in dollars_of project completion
A . 0 relevance to program objectives
‘ o' probability of success - ' »
_' B These scores are then combined inté/iigzverall score for each’project.

' The’ third step is to se1ect those projects that maximize some function: .
,of the sdores subJect 'to budgetary and time constraints. (Mathematical ¢

procedares would be used to do this ) P

<y vy, One complex variant of these methods seeks to link R&D projects

.

with the attainment of a ranked list" of operational objectives.x;‘
Each project is'described in terms of its criticality in serving
. - each obJective, and itn costs. A computer programvthen determines‘
f& '.;. how funds should be allocated among the various proiects to achieve .
*~,v;i maximum attainment of the operational obJectives. R T ;'*'

° Y Y
.

| HOW SHOULD PROGRAM DEVELOPMENT BE CONDUCTFD?

e

3*{;':p?' : During‘the program development phase of R&D management two SRR
'%1;. dktasks must be accOmplished _5J~\ . #\. ‘ A f s ’
: ;.}‘m . K ) f,“ ' I o ;"j SECE :. f@. |
shiv B _.o qelectton of projects to be supported, . . = . . N Lo
j" ;":' ... monztorzng the progress of Projects that are ;;4\-'W= q?f' 'i o
R SN . LT o i
“Project Selectidn “ f S S ' e
Z .o 'u . The task of” selectlon;among prOJect proposals dlffers accordlng
o _‘(;Q to wbether a grant or a contract is to be awarded, since the: tradltions'

v
s : ° v . . ' * Lt o
Y 'y B - - | . ) .
A . i . . : . B . P .
T I . . B . . Y1 e, e
. v : . . . I B !
. o~ . . " . : T - - : !
" . ' . L 5 . [ . e
. i t
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and legal assumptions associated with these : two forms of support are o
quite different. ' ' L

. "~ The grant has ordinarily beenithe'method usedtto fund'basic reSearch ‘
proposed by the researchers. Selection among project proposals has: .
generally been on the Fasis of a judgment of thelscientific 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 consﬂituency.-
Selectiontamong proposals has had to consider both scientific quality
"and prog;am relevance "as well as cost. Different selection procedures
"t have evolved to handle these different situations. '

' ‘Grants. There are four basic ptocedures for selecting projects

. to be fanded by means of grants. .These all rely upon a program.

officer (or executive secretary) plus. € , o o :' -
3 o -no outszde revievers (tha* is, the decisidn s -
L _the program officer s alone) " S _'%A Y
e ! o mazZ revzew by outsiders N A ’
S . . .
. 2 - . o "asingle panel of cutride reviewers - (
o dhaZ ‘pangls . of- outside revievexs (operating one
; after the other) . ‘f' ' : .
L e :J:' S
";Zj The, no outszde revzewér procedure is employed primarily at the |

.w‘ﬁifice of Naval Research (ONR) 1t depends upon having program
ofﬁicers who are in close: and'continuing contact with the research
Ik and researchers in their fields of in terest, and. who remajin abreast ‘
of the program concerns of s their agency. The program officet rrlies
‘ upon his own Judgment and his general knowledge of the statemof-the-'
N — f' art and. the neputation of individual researchers to docidﬁ whether 'f
Ju or. not to- support a proposal.. To be effective, consequently, program .
'offirers must spend considerable time keeping abreast, which means .
travelang and.reading. This reduces the number of proposals each T .

a . to .

" i IR ) J S S S
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: The'advantdges-of this procedure are: =~ ° .
“oes T ,2 g L

NS

R o the program officer is free to develop a program that

i | ' ' .responds to his perceptions of agency needs : }41.
o the program. officer can bet on newcomers, maverickb

. and outsiders who might be~exc1udeﬂ by reviewers drawn _

from the most prominent in an- existing discipline, E

o | o * the program carr change quickly in reSponse to new. neeua,_

.o » or opportunities, e

"o - thw ‘program officer 8 judgment of quality can be.more
e 4,’rigorous than that of . reviewers drawn £r0m a weak P J'S
:\\\ ‘ ;"esearch area. (This can. be of Considerable importance L ‘ i
' in’ some areas of educational R&D and the applied be-‘ . '1‘5
-havioral and social sciences in general ) - _
o  the progranm office‘ can combine an awareness of specific" SR
n\ ~practical problems requiring R&D with his jugenent of 4 '

. R&D quality in'a way that few researchers can,

-3

" The diaadvantages of this'procedurezare: SR e
_ o . I _ ‘. :

o its complete reliance upon the judgments of a single
_person, whose personal strengths, weaknesses, and ‘
: prejudices affect an entire area nf R&D; - . IR L I

;. o, ‘its vulnerability to £avoritism and improper judg— ) |
B S © '~ ments and, therefore, to. criticism from scientists e

- . and from Congrees l ,
o . its low profile in the R&D community does not gen~ :
S e S ‘4'4 eratesthe natural constituency support provided by' : ff f -

- ‘scientists who participgte in the panels employed

el -by other ‘procedures. :

..

A ‘

The mazl revzew procedure is employed,in the physical math--:',
_ ematical and engtneering sciences branches of the National Science *
l-:Fbundation with the exception of the b1ologicai sciences. ‘The -
ii'-“} _ 'cog*izant program officer sends each proposal he receives to at :
o .least 3 or 4 reviewers, chosen ad hoe to be appropriate to the

'Vjv‘ . topic of the proposal. A complex proposal may be sent:to: several : f.

Iy . . . » . . i - L . .
N . R ) e . L ¢ e
A EMC Lo : e : PO LR R . , .
: . : P . - . s . o . T, . o NS .. - .
' . o : . . - . AT L et t. c - . . .
.




thusy the reviewers do not provide a comparative ranking, according 8
to the3 Ssame criteria, of a].l proposals arrivmg .at a cettain time n;;‘;;".
upon- the reviews in dep;ding which proJects to fund. Summaries of ‘i;v[,:' ‘
the reviews, together with his decisions, are then f0warded by . "h - L/J
-——/):he progr—am officer to- his adm? nistrative superiors for a. roval.
_‘l‘wo variants of mail review have been empioyed at NSF. . °
'o. v.Dethi variant, One variant is an adapation of the x;x,, L
‘_ _"Delphi Technique, " which employs an iterative series of:;‘%‘ '3 -
, questionnaires and feedback ‘about pri°or questionnaiae
,. . - results Lo produce a better informed group judgment
. « from a group of experts. The mail review adaptation - *‘ 3
-is, when first round reviews disagree, to ;end to. feach | “
S - o /reviewer anonymous summaries of all the reviews “and’ oo
)4 R o ’ then hold a second round In Which each reviewer may - _',Lj_ "
g revise his review in light of ‘his colleague s v A
'7,;; . - conzments.," o B '.' o ,"v S ".4 ".__.g
: .Lo Post ‘award audit. Another variant is to have a Y, o -
program advisory panel meet every six months or so to,
. 4 ' ': . go over: and comment upon the actiqns taken by the .
’T : ,"‘4 - | program officex" who can be given a little more flexibility
. . : to act quickly and make ﬂecisions on his own, since
R he knows his actions will be reviewed subsequently. ‘
S . % ‘ 'Ijhe‘advantag'est mail rev;.ew are:, . , _, | S : ’// .
. .o the agency can obtain the advicef' of scientists who =
' could not ‘be attrae‘ted to" permanent government ' *
N service, , . )
o the choice of outside reviewers (including
- \ practitioners) can be t_ai].o_red tothe .topic .o.f feach L i S
) h ) »o.'_-‘ _every r’ev_iewer- has'_h‘i‘s‘Say,_,w’ithout the chance ‘of.' ! .
: . ‘ g be‘ing.dom.inated‘ by colleagues with strong_"., . - '

: ° N N . - - .
. ) ¢ - . ’ Lo
[N N . R . e . . . - o . .




"\\;;\;,‘ : reviewers (some would count this as an advantage),
o

The Hisaduantages of mail review are: . “?f';a

"o the’ ease with which reviews can be orchestr;ted by’

\ “ | A . ",
perscnalities or large reputations as sometimes

3

. eccurs 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,_

Y 0. decisions are not subject to the prejqﬂices and

* narrow viewpoints of a fixed panel'

°

o - decisions are not as vulnerable to a program officer 8 -

weaknesses as they are in the. "o outside review
case. , o o ' S

o-‘ . ] ’ -~ o kY

..0 .the difficulty in obtaining and maintaining 1ists of .

. appropriate mail reviewers, _ - -E

"o .the lack of interaction .among reviewers (exgept in
R th;e Delphi variant) through which they can wotk out _

: disagrdements abov* a project 5 quality,

/T‘a program office: through judicious selectigpn of"

1he lack of opportunity for the reviewers to cémpare'
13

ana‘rank groups of proposals “which mean that’

__;f"different proposals will be evaluated according to ,

'different criteria and standazrds of judgment, h%f
o_' the labk of direct contact betwee program officer

) ﬁ?and reviewer means that the rev;ewer may not

*appreciate the program 8 objectiyes and. pxioritiesc .

h *or know arout its other acfivities morepver, the ';

' mail reviewer is less likely td become a\strong
-prbgram adv0cate than is a panel member, '

‘0 'many mai] reviewers tend to sée a proposal'only in

‘ terms of. their own fi-xa,,aome dre mostly negatiVe,_'

e ")

:because they downgrade every7ﬁe else s wbrk’ some
are mcst]y positxveq because they. feel their field

' ’is important and should be. expanded
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The snge pcmeZ pfocedure is employed in the b:’.ological science
and social sciencés sections of NSF;“and in other agencies on an ad hoe
basis. The cognizant program officer presents a group of proposals '
to a:panel compiris1ng 10-15 ‘scientists.. The—proposals mgy be only a
selection of those received generally the most difficult to decide.-
“In’ the NSF system the pa.2ls are primarily advisoﬁy, they do not
formaliy rank or approve project§ The program officer, however, is
- guided by the judgments of the panel It would be possible, cf course¢, .
. to have the panels score the proposals and tben make awards, in order
- . of scire but tiat is not commonly done. The program officer decides what

projects will be funded and then forwards his decision to his supe’ ‘ars. .

\\" ’

Thert a:: two Iorms.of single panel review. . B

B . -
v ]
- ‘-

o - Fiméd"p&nels In this form the panel is regularlv' : :~§§.__-
constituted in azsubject area. (onv panel per program ) |
. officer) and meets a few times a year to review
proposals. Panel members may serve 2 or-3. year : -
| o A hoc paneZs. In ‘this form, the panel is specially
7,; . set up to deal with a group of related proposals on
- a one-time basis. ‘'This may be done when a new area
' is‘. ing.started, when enthusiasm for a particular »
tdpzi peahs_rapidly, or when a subject requires a e,
.~ .. special mix of specialists to.give it proper review;y% S
s The édvoﬁtages oiFSingle'panel.review are; o . ;f":fi
. . ' : . . e
0 - the panel comprises many scienrists who could not L ‘
| ' be attracted to full-time government service and v . . -
program management' o _ ' S . S e
o the panel has access to the full range of proposals .
e ~1. ~ and judges them" gomparacively according to the same .
, criteria and standards, - . _
o_;lthe panel can ask for and obtain additional ' T ..
information about - the program or proposals~£rom - h .

o t_:he'progra‘im officer and each other_(somefmay.have e
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personal knowledge of the prOposer),
. © the program officer will benefit directly’ from his
’ contacts with‘the participants and the meeting;
. 6 the panelistsxare more likely than mail reviewers .
to become advocates and expositors of the program
N among their colleagues,'
o the panelists have an opportunity to draw upon and
dispute each other's judgments, o
¢~ the panel (if it comprises prominent scientists)

rovides-assufance_to the scientific community and

.- 'Congressvthat decisions are being made'fairly and _ -;?*//i'

objectively;. - E S B | ‘
o :e:i;ions are not so v:lnerable to program officer 8-«
ak

nesses as in.the ‘o outside reviey" procedu:e. ‘

N _:;'.-. o . .

0 the panel may ba‘dominated by scicntists"with strong

.

-~ persoralities or large reputations,
o panelirfs, since they are generally those who have
' suoceeded under the existing resesxych approach, mav
downgrade research that explores new approaches o
coybines several disciplines, or in other ways is
ﬂrl ‘outside the. norm; e
o0 1if the research community in a subject area is weak
' . it may not’ be possible to obtain high enough
..\ standards of judgment from a peer{\anel* _
o if the panel's area of responsibility is broad, it
' may not have\enough members who ean comment on a. -
1 specific proposal to.give a group - evaluation"the
results is that one .or .two panel members speak for A y
the panel in that area, yet express only. their own |
preferences and priorities. ‘ '
' \- . " . T

The. dhal panel procedure is employed throughout the National °

: Institutcs of Health and (with - slight variatlon) i many parts- of the

- National Institpte o£ Mental H‘alth : 3
N e i
o PN ERRRCIE )

- : oo . L L L
- The disadvantages of single panel review are: - - R

-
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Prdposals arriving at, NIH are sorted by dircipline to one of 48
._ stuéy secttons which comprise groups of promirer:t scientists ‘in each
jdiscipiipe. -Each . study section has\a chazrwmﬂ who is an’ outside
. ,scientist and an exeeut*ve secretdry, who is’ the VlH program officer .
| " for, the study section.” 1he study sections revrew and . assign a numerical
. " score ("rank") to eath proposal The ranked proposals from the. study
é"sections are - regrouped and the scores rescaled so as to achieve compara- -
_ bility, according to the program interests of the 10 NIH Institutes and
‘ - forwarded to the appropriate znstztute advzsory counczl which comprises
AN ~."scienthts and practitioners. ‘Each 1nstitute has severai program
'7dzrectors, each of whom is responsible for the proposals in one: subarea
of the institute s’ concern. The program officers present the ranked
proposals from the study section to, the. councils Tor approval The-
»study sections are supposed to. judge proposals solely 6n the basig of
their scientific quality, while the advisory couﬂcils _are supposed to
review their relevance to .the institute s prog'am. In.practice, nbst
'proposals are paid in an order determined by their study section ranking.
:“ C The exceptions are projects judged ta have high .program relevance (HPR) "
ﬁﬁ ’despite a relatively low ranking by the study section. They" may be rgf-

°©
\ .

r paid out of order by the council.

.
- T8

; NIH staff (the exzcutive secretaries and program directors) play
\\a/A a much smaller role in this selection process than- of their opposite ) i'»

¢

J numbnrs at NSF or ONR Most .of the decision-making power is in the
U'hands of the study sections, and theoreqically at least, iv eﬂé

-
Ce .

1nstitute councils. Executive secretaries organize and manage the

t
review process, write. up summaries, and recommend new study section

. J:members, program directors Mso 1cit" new work and handke the technieal
aspects of the institute s contacts with existing projects to b° funded'
" The advantages of- dual panel review are those of’ single panel
" review p&us." ' - (///)?i '. §' R
e : ,‘ ’ R\ —D )
. "0 ' an even grearer reduction‘tﬁ'the chances for inmroper
‘ : program officer influence since the stimulation of
uew proposals (by the institute program directors)-is’
»}:.y,- - _cpmpletely insulated.from proposal review (by the

study sections); - Lot . .

T
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»~ o a prospect of great'e:;:efficiency betause of the

g‘reater specializaticn of function among study sect on's,

“ihstitute councils, executive secretaries, and progra'n

Ty

- . - S

» N | . ’ directors, : o,

-~

A"

o an. enhanced prospect of objectivity ‘in each panel s
decisions because the other panel is always looking
¢ ) over its: shoulder;

K ' L0 a potentigl advantage over single panel review

R . : o (which generally emphasizes’ scientific quality) in. .
. . o the pro'vision for explicit ‘judgments concerning . *
. ¢ ' - program relevance by a group specially constituted
. e " . for. that. purpose; - s _
; T o_" " dn enhanced"assurance to the. app!!bcants that their

proposals uijl be judged by competent scientists on
Bcientific grounds' '

' . B ‘ - s
.. ."

o an en,hanced feelin% of participation by the .

LT L s

e scientists that increases their sense of responsibility

. _ T fOr the- agency s programs and their activity in huildingp .

| - ' * the: agency L. scientific constituency, - . .
. ) : 0 “ an enhanced ability ‘to support politically sensitive *
' projet..s by reference to approval by a prestigious

advisory council S o ' ’

Q-
L B R fv . . » ' . Lo o
T The dz,sadvantaaes of dual ganel review include those of single
panel rev1e~ + with' Lbe addition that: o ,
e o - study. ‘sections tgnd to underva,.ue activities in Evhich
' ' problem relevanqe is hiﬁn but/ prior regearch activity
.LS small or nonexistent yet councils are cautious ...
about supporting proposals that hdve been ranked low
by, study sect.ions (this leads to diffitulties in the
soc,,ial and behavioral scieﬂce‘s and indicates that
) dual review may be ‘more satisfactory in the
SR biological and physical sciences), _
Q X ) dual panel review 1eaves little control over. program'__ )
. to the agency s internal staff they.become captive |

of their study sections. and counc:.l_, and frequently

- . e ¢




' deficiencies seem to be due to poor writing. Anotker visits all

-87-

cannot move the’ progr‘m in directions they feel are

- .important.

°

5

In sohe single or dual ‘panel review proceddtes, additional sources

‘«f isformation,. beyond written proposals are used 'in making project

selections. The most important of these sources 1is site visiting.
Site visits usually require -2-6 persous {10. or, 12 in compléx
cases) - to spend 2-3 days traveling -and visiting the pr‘ncipal investigator

and his project texs at their institutio1. Since *his is expensive and

Htime—consuming, it is only done when certain conditions are. satisfied,

'although most program officers feel that site visits save more money

- than they cost. For example, one agency site visits oily for proposals. -

that are over $200'thousand, have significant qmbiguities; or whose

»

complex proposals. Size, complexity, and.tﬁefinportanCe of staff

V-_interrelationships and institutional support: would seem to be facto;s

Y

‘ visit's greater ‘qagt in dollars and time (it may add seve:al menths &

that should jugtify site" visits. : L ¢ S e
VSite,\isits.are different from panel reviews because: - e

o, o the permit the project to berexamined‘id far’greater
" depth; . . o
o they reduce the imports~ce of disciplinary biases,
o because the project team presents all its research
(in every avea) to the full review team end fheze is,
the-efore less opportunity for biased attention,- o
o they pro»‘de an opportunity for two-vay communicat‘on ;
between the project team and the review team. -

The advantages are counterbalanced to some e‘fz:t by the site_

to the time require for review).\

Some agencies. agward some of their R&D grants on a jbrmula-baszs,
rather than on a discretionary basis. P o ’
The most striking example of this practice is the qsbA's eupport

. of 53 State Agr’ ultura] Experiment Stations" (SAES) thxough Congressionally-

mandated Iormula grants (dctermined ny rural popuiation) which must

be matched by the stateS»and counties:.,This money ayailable_to the .

. , s
-
) o - .



€ - ’ ) - \/

%

SAES te spend as ~they wtsh, subject: to mon.l:oring to see that *the money
As expended accbrding to legislative intent. . . '
The NIH also awards General Research Supporc Graﬁts (GRSGs) on a

formula basis to stable iﬂstitutions that receive more than $40 thousand

i discrerionary support £rom NIH. The formula provides for a GRSG tof

be a. percen:age of NIH research graat.s at the institution;: the percentage :

‘decreases as the :oral incrcases. The philosophy behind these formula _

grants is that no inutitution has- a perfectly balanced mix of research Y
N grants and that Ilexmlc -=upport is needed to. permit the dean to. '

R
»

o compcnsace For imbalances caused by. the presence of.

. eminent profesgors who get. more than théir share of

reseaxch supporr. or whose projects dominate a = - e
depar'ment, ’ .

0( supnort young inVestigators until chev build the

credentials needed to obt:ain project ksupport:, ’ ﬁ
."' , _ - a eupport senior investiga:ors who \oish to- fol&ow ‘a ‘ )
» © new Pach T : L oS L
| o :'fill gap arens in the 1nscitucion s research, o )
- o purchase neu equipment' L e T

0 support research t:raining prdgrans. : B

’The effect of this program is to increa;se t:he\power of the dean's
. ogf:lce in institucions where the projt;c: grant system ‘has otherwise
‘tended to increase the autonomy of individual professots. The’ grants‘
© are given to cbe highesc administvacive officer ‘of che research_ ,"',
institution, schools thaf‘ have several equal ranking officers,‘ o P
receive the money in murciple gmmts, one “for each 9fficer. »Host;\;

_institutioqs receiving such grants make actgre us.. of them, in

The. d‘vff wultz,esjit:h thesca g_rants are thet; the dean can use t‘lem

for em?:lre-bu.i,lding .rat;:er. ﬂhah resea:ch, Che)’ ¢an be ‘Jrsed to sﬁs’:aih | . N

- mediocre faculty, Gho a‘i/p- unpble }o ohtain grojecc Sdppérﬁ Calthough S e
many institucions fmpese cimﬁlimts% eupporr fro'm. these fyndq) i\\@ey ‘.

"', temd to be used for- lower quaht? and moze rl,t.»a\) pxoy.cts Lh,m pmju_c *3";’

P |

> grants, and< they are more eas ly cut and' more WInétable to c*‘itica].\

-




- (MB or Congressional scrut.iny than project funds. ‘ > ~
. - Some agenc'ies have found it advisable to tstablish separate graot -
Ve ‘review mechanisms for small pm.;ects (say; less than $3,000); for la.rge -
projzots (say, morttthan $SOO ,000) , and for mterdwctpi nary projects. 7'
The separate mechanisms uava scemed desirable because of the difi'erent v
selection criteria amplicable to projects in these areas’ as, Opposed to , -
the usupl 550 000 grante in a single discipline. g - r_ |
. NIHH 8 amll grante program makes awards of -less than $5000 hor a - v
yeat. The granm are used to support pilot studiee, ‘the development .
‘and flel g- .t’.‘sti-xg of instrmentation, and young investigators (who
. thizux they uill not get an equal hearing in regular study sections).
LT . OUne panel and a staff of 2 handle 500 600 . nroposals a year. They \._"
' resppnd in 2-4 months > .as opposed-te -6=8. months for dual ‘zeview. :
. » NIMH a.lso has sepdrate reviews for laige, program projects -because

- -~

it found rggular panels getting too bogged down in details of large

s projects./ A1 seems that reviewers who are familiar with regular projecte
© s are urmilling to modify their criteria for the J.Arger, more generalized

. s rojects; B
3 . . - proj y,

) "/, The review of interdisc:lplirtary projects causee special difficultiee.
. - NIH ee,tab'ii,shes separate study sections to make such rev:{ews. The

difficult)/ is findin*g proper réviewers, who will not be focused aoi»‘y

_on tbeir diseiplinary interest:s. NSF's: RANN has found iteuseful te
.employ -representatives a2 f the user and practit:ioner communities (federal) N
state, end loeeﬂ 0fficiaia) in reviewing interdisciplinary problem-

A oriented x‘esearch. L T n
. Contracts., There are anumber" of different methods of selecting . -
L - - appli pzogrmmnatic. projects to be funded by meane of vontracts.

¢ ." Three?ta(ocie\la chat span the range of variatiox_x are the ones used "for:
S A . o NIH cotlaboratwe research, . - - o
Lo ‘ 'of _Nct pmgmnmatz.c reeeqmch ~ ! ‘ B
“7/"{ h : ‘o; OEO evaZuatwna. ' | |
2 B NIH collaborative maearch was created as. its name suggests, to
L.-;:- T ' per:git intramural fesearchera to collaborate with extramu.ral researchers

on basic z’?.’seare.h prOJ«.c‘.'.s. Grants (.uuld havc been uscd to support "

. .
y v ;
Y . o0 oo s . o ) ‘ ,




..the extranural tesearcher, but experience sho'.:cd that under the £reedom
- ‘provided’ by the grant form of. jmpport the extramural - researcher tended
T i to driﬂ: oﬁf ont'b intetests of“hi{own The contract fonn ‘of support | '
( ‘: vas, there /gre, adopted to permit’ closer control of che research _’
‘performed..;; Its use has extended’ to cover purchase of research or ‘e\\,'
. resedrch. support activities that cannot be dgr.é 8o well with!n the ‘\‘ iy
institute; such- as larger testing, survey, or data gathering activit\ies. /./
NIH has the authority to bypass the nqrmal competitive bidding \
e ' procedure for avarding contracts, consequently it hes developed it ’
R procc.dures. ~"\ '. N ) , ' ’ /
R A Gng, igiitute ' loys a du.al panel procedure that reseub{es dual
2T . panel grant review, c.»cept that both panels are creatures o/f ‘the

‘ o /
iﬂBEiCUCE. s »A M .. . . : / -

. . .’,‘ L _ ' X E _. R / oo -
o _F‘Lrst Zevel mmew is provided by an ad h/cqmittee of 20, o v
£ chosen to cover all scientific dimensi g8 in the institute s '
progt am. Subgroups ‘of the 20 are se)/{::ed to perform N
certain review tasks. Three menbeys - perform an in-depth ' [
o | ittee s instructed R
e S A to judge contract proposals on both scientific merit cmd
* | } A p‘rogram relevance. To assur/e that the comittee is
. ' productive !:he institute irectox chairs 1., If the a2

.+ " committee sugges’te a sit’?; visit, that is artanged to. | : e

o - take place: before the second level review committee

|  revicw o£ each ’proposal. The - copE

’, CE ;‘.'. “

\ o : meei:ing.__» A / LT < o
- SR Sedond leveZ. revwwﬁs provided by a committee of the 6 I =
| membérs of the institute directorate and 5 fentor - L

' outside cor.sultarﬁts (these are often ibdividuals whose |
B ‘work on firgt- lc/avel revie} committees was ‘well regarded’
ERIEES S "~ The institute/ director is: chairman.. They examine summaries “f p
. of the firs}z/ level Feviews] but" generally only make ;
ot marginal adjﬁsr.ments. ‘Concracts are awarded according L
R . '  . to their decisions. Wrincipai advantage of this - RESTRR

¢ dual panel. review; over the simplet methods 1s the o

L ‘_\_arﬁrangement‘of chécks and balances”that it provides,




R B A A S S -
- S T o L A ; “.$.~
E ' . ; e . ¢ D ’ : ' . . ‘ "
ﬁ ; ‘ ~ﬁ. The Nation ncer lnstitute has developed an elaborate pxocedure g
" for planning,'helecting, a.nd monitoring collabotative research et the
_ convergence techntque, whose planning procedures have alreadv been:
\ i LT discussed As part of that proneps. requeats for propoeals (RIPs) may
“ . . °'be issued to .obtain cuntractor 2ssistance in specified areas. The =
S " responses to the RFP are evaluated by a dual panel syétem within-the ?”hxq
appropriate program area, For example, within the Carcinogenesie - ,a |
program, the proposal goes: . . : ¥7 S df S v‘f.
. C first . to the Carcinogenesi-e:&on;'ract Review Comittee, o L
T e L "’uhich is made up of senior program managera, for a- R ;’5;f*%
v . _zeview of relevance, need and logical prioz#ty (the '-;.'"li-i
- S . ,uorder in which projecte muat be performed),A A 'g-i L ;g;
,e;ﬁi N olffthen. to the Technical and Science Excellence Review l:“;;:ajfffj
- TR "-" Gommitqee, which. 1s made up of outeide conaultante, ’ .[g.;u"‘.e
| L 7. (and p perhape cbiefe-of intramural reeearch branches)*ii)'_;qi;'
: e vfor a reviow of technical competence. ' ?§\; ‘

o B lf the eecond repiew group sannot narrow the cgoice to & eingle
e og;,“proposal they eelecﬁ an ad hoé team.to make site vieite and chpose
© . among proposals. 'Q’ . e - ce ,ni’ '

SR :wih. The Office of Econondc Opportunity'e Office of Planning, Keeearch"; -
/:

e

H;p-
' l

»E“P and Evaluation is developing a carefully-etructffeg/tompetitive f'
' review procedure for the awarding of contracts .to évaluate social
N progrm ) . o L . ‘7__,. R ,',».-‘ -

/: Ny l
) One unusual feature i% has recently emplqyed is the division ‘of . i""ﬂ
a ‘evaluation into. tvo phases. During phaae I, /the preliminary dvaluétiq%..v
» / deeign that had beeﬂ prepared in~house is: completed by- outeide o f&
Enéxrcontractorsm, Phase II is the actual exg/ution of the evaluation. Thé‘k -
N “fBFP covers phasee I and AL tog tper,/ﬁlthough applicantﬂ submit a A'}*b“ fpf
\ipropoeal only for phase I. Thr torganizations are awarded phase~1'*$/tv{“

. contrhcts, the one that produgeé/the best plan at the end of. phaae
B i,rie awarded t&e phaae"l/;:antract.x~Phaaewly—there£orc,-becomee_an

m’extension of’the competition fhat perndta better conmarison of. the Jv .

N proepective performera than a proposal alone @oes, yet compcnsates dhe\-

S o o

“}contractors for the added effort required of them.,”‘,gﬁ



_ f Among the pmblems arising froa the use\of strict cOmpeti tige N \,
. { procnrement systm ares ,."_ " S ;',;'- - i .z[." R LG "’
. - .-,_‘_.o . contracting personnel apply strong prespure tb selecﬁ
o 'i:he lowest .cbgt bidder,e eyefn though experi:ence indicégLe ')
L "that low price and ‘poor performance often go tggeth r" “\" 3,.\5
S . Yo . RFPa must. be widely diatributéd, which ‘leads’ twa p { e ']:
o - ‘large nuui:er of responses, ‘even for aam].l.1 qontract . P CAN
el w The result ‘.ls a waste of contractor npqouroea (in'--’ S T
IR ' ,.7' 3 ; -sum, scmetimes greafter theh the cqntrac.t s vamy v i R
4 1 o a' ) and agency ataff time. . / e '} » \‘L,f"'- 3
DY Apbng the ways that the number of low qual ty, biddefrs caan ‘ e
, ‘raduced is to employ a.pointf-aystem in propoaal x.waluation th%\t puta '. |
e a heavy weighting on relevant experftence and on staff quality N
: »g A {:;oject Honitoring e
-+ The task.of’ momto T
to whether the project is beingisipp ,.'-i"';f
e Grenta are. asaume'd tq impoa fewer oBligationa on the recipie t \&'
: and; therefore, to; réguire less pversight ‘than a' contract. . TN
,"':" Grants. The usual a‘:tern of monitoring grants awarded n» - '\ ‘
VR TN IR support of basic research /activities (many of. which are award d. .for R \
' B 1 -3 to 5 year periods) ;la ft’n: each to be assigned to a program ‘fficer R \
X (who zmay have responsibi ty for- 15 3ranta) who reviewa the 8 ant :

annually on the baais of fa written,progresa report. He chec /the

N\ line item. (Expenditufes are presented in terus of accountin

'c te@riea - salariea., eqtﬁpment, travel, not in tenns of;pro_ ect -

o . be sent back to. the review panel. : No explicit effort will be '

'—:_—-m_—f” “to keep tracE Qf P,", .lica:ions arisﬁf fronrthe Bl'aﬂ aithws*‘"l'
, ) ~' ( 1nventions must, be reported segprately._ Each grantee is: expectf_d -' |
: -t provide a final report at the end of- hiS‘sﬂﬂH“d t" SPbmi |a ‘*‘




E . o A A A
) - . . ‘ - - \ “ . [T . o L
' (,‘ 7 ’ : ' / ‘
. renewal applioation if be wishes to recei\re further ﬁ:nding. many :. D s
| granms do not submit final reports, however. L R )
'+ ' .The NIMI Mental Health Servités R&D Branch has s:xengthened fte

\ grant mnitor’ing prodeduree significantly with the’ intent of increan- o
\ ing the number of .grants that produce results that are disseminated

2
ERN T

) _ and introduced ‘into practice. CoA oo + o
s R \ o Program officexs szta vunt grantees ?very 8 or R ', .. - g »a
T I wonthe. - / S oo HEL T
o R L E’!ch yranch chief maint'din‘s a momtonng baard~ : e L
‘ . in his dffice on which %ach project is, iﬁ’ed.: . o N
: ' ' N /The data in;ludes. proqect, state, inveeti,gator. li ) '
prog:;am number, ~date, search progrese. The o IR '
N N .pane\l review stmmary (‘\‘ ink' shect") is also o ~ o
o KR | ‘ attached S R 7 . R \ f{'
o Vot o Progress reports ‘are retqluired and monitored. L BRI
° But the most important and striki g inncwatioxr is the faot that- i
nation and htilization activities
are. emphasized from -*the Very begi Ing of each préject. . .‘
-""{;; L e e T XL L NI S
v o 0" With his appfication form, each grant applicant = .. i = \
.' I RN .z:ecel.ves a questionnairelréontaining the' questions E . o . c.\\
. .7 that will be expected to|ba ansvwered in. the final' .
T | ';‘ rep‘ort -of "his grant (if p. receives one) These i . IR
vl ' ' ‘_‘quesuions put special emfnhasis on information -
5 "‘g‘i."?-dissemination, ‘use .of pl“Lject results, and . B " ,
o i potential. users. At thié point, the queationnai.re a . 0
.‘ : ,?&1‘5 solely for the api:licant s information and use g
—i— e plesning graic. act_iviyiee-..,.; S e e
' . 'o_'h If“fv"svix months after the §rane ds. awarded the grant“ee |
v ‘ eceives the same questionnaire with the re{inder |
. “t

: 5 ,'It c\ontaipp. .
‘ Y - o - f‘t the end of che project\ the same QU?QtionnLire "

is sent' this {ime the final report umst be \ o B ,__,,M




B v L "
oy . ’,
., \ e : } ;
. \\ : 1N
. . \\\ v , N
. Trre it is evaluated by
= ‘ ) \ ~ the \ \ and project officer ‘ E
. m ;.éf.lhrity_ef fesults T e N\ S
SN @ degeney TN R
v ";-"." T (.‘}) 'worldwi e significar'ce oo o \\\ _
e \ %) uny/. of dissemination and utilization. o
AN
o l‘he -resul of this c}oser monitoring is that the percent of projects .
e subm.itti final orts containing usable information increased frm}\
e 40%" sewge, al yearjio té 9’52 now. ‘l'he Same peroentage of final """:;
. v reports ow gi e indicasions of research utilization. 'l'he questionnaire B
ot is felt obea definite success in encouraging more dissemination

.
o m

3 man, l)xe

actiVil'.‘ s/in projects. e e

‘ closer. ;

are.m’é’m

o vigited 'c 1east once” per year, some*receive*as“mny 88‘ 1-2 vieits. —~--"~-~-':"'"“'“.?:’:

Co ractsl. 'rhei'eq,is a greater diversity of practice employed in - ’
of . SOme

‘bi»anmf‘ site visite by ths projebt officer, an interim ptogress ‘. ) e

) and a final report at the end. of twelve months. If a contr.nct

-’.roving to be produeti've, it may be cut off. (In contrast
f: t for which termination would be very difficult )

> according to a convergence plan, contract ;nonitoring is even
Ea_ch "segment" of the plan is managed by s segment chair—

\ 5 .

may be running several d&fferent related contractsz. L These

tored by a project officer' one officer per contract for
Antz;acts (say $2 million), ! f_”officer pe?: lnor 5 contracts,
for sma 1er contracta (say $100 000 or $200 000) . All contracts are

large c




/. . Bach contractor submits a new proposal each year, which is - e -
o subject te, the same review process as ¢he first year contract facéd. .
~e _ The contract funding level may be adjusted according to previous o
R results. Horeove(r: the: contractor s performance is recorded for -

reference in ranking ‘proposals. I has been found to be essential _ .
, o eva.luste "both' the individual investigator and thes firm, the former

seeming to be the most important.-.» . T e

‘ IR In addition to individual contract lnonitoring, the convergnnce
- o pmcess is distinguished by the attention\it devotes .to monit 7£ng the

progress of t&e entire program via tne convergence chart.

R T The chairmen of all the segments in a convergence plan,

» 1£orking group (the dore of the program management group), meet onca '
KRS per month to. discuss ;rogress reports, decide Aif the 'plan should’ be '
. reviewed “discuss personncl problems;’ program%unds, -and ~re1ated = '~
o subjects. Progress is indicated on the cnnvergence chart. " B

.
i

i T Once a year. the working groups assess overall progress snd o '
o reassign pritﬁrities among flows.-r 'l‘hess priorities are announced IS S

o\

and new p_ posals flov back. ’i‘he prog‘.:am management group evaluateq

Beooeo oo o) the; nroposa

> as noted earlier. B ' :. /

: - OEO's basic ' de of operation is to wve the pi‘oject’ offi‘cers

S ) pffs_icipé‘te‘sin' an’df ersae alla substantive work done an the projgct.[

whnt will be done on a{l evaluation, contractor staff and OEO project
officers collagorate on . developing questionnaires and analysis plans

itg the design phase. Subsequently, OE0’ monitors both the contractor

s

and the sites of the activity being evaluated As the contract

. ,og,ressea,. ontract rgles may be modified.h; P - Gl

SR kS
B eyt et S e g it 3reenecn et e e et e -
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Oné 1s the \question of. how leleatwn pwzels should be cmzstzuwed.
The other 1s what criteria should they emplay in- making aelectfon :
. decisions. L o - .

[ [

Psnel Composition. The exact composition of a review panel

will of course, depeno on the subject area of its concern and on - "g»
whethér it is an ad hoc or continuing psnel Certain characteristics i
of such panelss have general relev:mcer ‘however, : . R

" The first panal chosen in a new’ program area. has a disproportion— e N
L ate effect on the eventual quality of‘ the program. (This is obviously ¢
even more true of the cumulative influencn of all the first panels -
o choae,n on the eventual quality of a new agency ) The re’ason is
| that 'the panel members constitute a network within the “inviaible
o college“ uithin each discipline.' ‘rhey are the contact points for
many who have heard of the program «(oxr agen'cy), if tbey are not goo'd

, they wiil not he able to attract the best of"their colleagues to the i

progrpun As. .panel memb\ers x'ota;_,k the network grows "and expanda

knowledge of the program. Fiv years may be required -for a new basic
research program to "take o££" \ e T
. . NIH study sé‘ction workloa

grant applications dwindlc, a st' dy section may be merged with 3 .

N

are continuslly monitored. If its ‘

another one- if they grow. ic may b 's it into two.' In any event.

oW d to decide upon continuation. ' Sa ‘ . o
) At boih\lﬁ and NSF; it is felt to be essenti}\l ffor the staff to
pi'ck new panel members. At. NIH, the a:ecutive secretary and study |

section chaitman recomnend replacementsm who must be approved by
the NIH Director 's office and the’ Secretary of . HEW. At NSF the
program officers and section heads recommend panel members, who must

T o
[ SRY

be approved up through the Assistant Director 8 Office. -
Eitperience with various discipline mixtures point“s to a nu‘nber

of potsntial problem. '

.-,.;f.a‘k;

. d to repz*oduce "che kmd of rsseamh thezr R I
' "da One panef at’ an agsncy comprises biol—

o ogist‘a ;and biochemists who have PWVQ“ h“"“"’ble to B
biological and, biochemical research while rejectins» B A
st lcommnnity research." v' - |




r,ng' nanaczentwta pzmele has bath benefzte L,
) oosts. If they 1cipate actively, they
provide strong 1:74;11;1 for relevantr work ‘ Bowevet,

many are dominat€d by the scientists on che panel .
’an/d»some scieot/ists are, resentful .that the: non-

| /scientists cannot sha:e .in the extra work of v . ‘, v
prlmary xeviews (careful reading of ptoposals before ‘

" the - panel meetlng) “. - g '
. nterdtsaiplmary pmela are heu' to a aenea of | S J o
-iTla resulting ﬁmm problems ‘of prestige and . .
. S "“aorrmmwatwn -among dwmphnw. “For exapple, -
S ‘ SR 7 ""on Nmﬂ panels so;;:.sl psychologiste and anthro-
I 'pologiets £iad comunig tlon difficult w:lth ; '
PR _clin:lcal psychologists and biologists, not ,to ssy . i |
»-3-—';_~;l;~physicise.s -and.. educators. OnlLif t‘h_e social | . '

e ..__‘w..-._m..sﬁ.. .
S "

g 'f'f"—',scienefsts are Very ptrong (esp_ecially With regard TR
e t't:o methodology) can t:hey evqid bein; domlnated by ‘ ‘ ’

. 'tbe biologioal acient:lsts.« hhile interd:lsci gl:l.nary =
s .fv hought  '_ qe moyé/ open to uimsual
iKx propbsals :I.n a- singlg disciﬂliné t:his 1s not likely ,
' "_i.-f__to be the case if the disciplinary representstive ‘on:
| 2 ,s‘-strong, for his judgment will dominate

£

nd to be. sccepted by h:ls colleagues.?* In a
panel of his peers , however; bis judgmenc might ‘be”

chal'lenged. T T '

AThus, for sing],e d:lsc:lpline proposals

Project Selection Cr:l.ter:La. The prim:ipal uc:i;‘teria employed by?@j_ E

psnels in making grant: nwards sre’ T e
- R : : = H i
c wf{:r_q:&gzn_g and"‘ competence of pz'z.nm.pazv tnveabzgdtar. ”! ‘;
| "Without doubt ‘the’ strongest influvence on: the pangl_ / : S

decision is the reputqtion of t;he principal

-
ST e——



| SN | e o S
o o . Previous expe: .(em-e in ama af _poe&Z. © o .

7+ ~.0. " - If the investigator has ng
. - T area, the proposal s ikely to reccﬁve a bad rat:lr.g. . o

: I%_,' - o Adaquaay of famlféaea and ather rezfpuzfces- S .

S o 8 hytb of ap’pmaah and researek &sﬁzén' - Lt

o

LTy _ of p/roaeat. et ’ \_/ LT

AR L ia f}»repeticivez ‘Does it add :_agcxencxfic Ve oo

\‘\s-z_.: e e ' .owledge? S ;_: /! R » ‘ 5.

L e s Relevance to pmblan area: . L I _: T -

| /’6/ Potential for wse, - . L a0

s ;-/' ' These ldstitwo criteria are e;nphasized 1n applied REER :.' -

s // “teseakih, but not’ elsewhere. v ] ‘ﬁr S L -
S P ""flg o Ie budget reaaanablek j T ] : «
“ / : This is generally only an An ecodent to negotiating R ;

, / the budget downward 1f ne/ée sary. e . v * ”

N ThesL cr:lt:eria are teasonable oméa 'yet the;\lre strange from t:he _' ‘ L

economist: s poiut:—of—view » for y- ate concerned almost: exclusively
with che l;lkely benéfits of the '
cost of achieving thase bene
) scoting models/ are employed /
against benefit made ) In:
rapidiy t‘haﬂ qualit:y resep,,' |
adequate. But:w when resou‘ ts m:e scarce co'mpared u’ith what m:lght; be

eseerch and not w:u:h the- re].ative - :

(Only whes ‘some of r.he :lndusttial R
project choice is some balance of cost:« g
¢ eta vhen resoutces were. growing more, . ’
’ such select:i.on procedutes may have’ been '

done both ,casta and ben"_‘

-

of r.he R&mprogtam s’ oﬁld be ascertained and compared w:lth 1ta
:lnit:j.al goals. Th&/ teshlt.a of the evaluatfon should t.hen affect r.he e
raviaxon of l:he prbgtamaoz the design of new ptograms , L " . 1

l-.-»....—._.....

.Progtam evaluatidn . i.n t:his sehse 13 ,diffieult: to 1dent1fy as a a




progressﬁ ‘ With ‘these stringent; distinctions, we ﬂnd that B&D/manage- : 7/'

r

~

Bas.tc h&D _ L,

7 subject aréa as a vhole, mt’jvst those projects withifi]

" -99-

. «l .. - S e o 4':. » "'a .¢\
s to dis\tinguiah those actibieieb that examine. the achiz:emcnts nf
the program as a mhole and. not simply thoae of its consBituéent

projects, bne at a time. Horeover, we - seek t:o separate those activ-
ities that undertake summary judgments af program achievement a!: a
patntr in tzme t‘rom th.oee thal: attempt continuous monitoring of

‘ment agenciea .currently devote- very little expliclt activity to ‘the
pfrogram evaluation phaae of- mnagement.T The extent and nature of "

<o

- -_,' -

>

In the case of the agencies aupporting baslc research the T
genm ally held v,lew is that; thé best judgments of progress 1n a.

. Program area come from the’ scientiﬂc community ttself and mreover, 3

that these evaluationa should be madc with xegard. to n research
happen to be supporl:ed by the agency. . 'I’hus,, when e'_ cic gtogram
eva.luation occurs, 1t is generally in the form of a st-ate-of-the-art
evaluation that seeks to raview bast accompushments and preaent ':._.‘: .

knwledge and to :ldentify promiaing ;uture .directions. Cona\equently,

evaluation o£ priot programs and plann:ing of f.ut:ure programs often

-

‘occur together, ' ' L T EY

o- At Nm these state-of—the-art aaseasmente are often
carried out hx workshops spgnsored either by the .

.

e 'v "s::udy sections or the\‘ina»titutest s S -

: \N‘ational Institute of Dental Research (NIDR) .

v foi,/,;e:!hmple, qrganizes assegsment: workshops on -
,fair,ly s,pecific research topicsq for example, r.he_\__?l
- Ordinarily, veach Program directox at NIDR hulds e

. ' one or two. auch workshops each year, returning to

,__each top:lc every f:l.re or so years'. Attendance |

- "compr:lses 15 panelists selected by the program

: director te coveri T e T
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2L e o all\signi aht. tesearch approaches, e .
T L : ptacticio ers associated wi&h ptactical . ' _' ’
. .'.é ' - R co “ ¢ : . . * .
T TR e as ectg he area,. . . “o - g
N R S S pects o & 5 /. T
e S .0 foreign and- ind al resaarchers who R .
R T A T have contributed,; . IR
2 . .- . . ,; . . T ¢ !
T s SRS o-' new lines of- reseatch, and o . ' b
e ,1 o' : : ‘ ";‘ '_" .o
s L | - elder statesmen, YL
s, - ,‘ R 3 -3 -~
% Fo‘fml state-of-thc-nrt, p,apers arc prescn;cd at .
g Tt ;zhe uorkshop, followed by, discussions, and m\/ v
cL ‘ o l , fatt&;:pt to summarize promising dirgctions of L
e R fuhure regearchi ' 1 g be s o . o A
B ‘~>_,‘.$";‘ BRI v\'-' \ o N 5 3 X , “.— I < I . } " . S
. ‘.{- , Judgments‘ oonoeming tie success of -an Agency 8 own programs . '

(not Just the a‘uccese of tbe research area they.are 5upporting) seem '\: h

L to be primarily imp'lie:.t d associated with 'personne}: “and budger. .
decisions. ‘% . o e I S

v
1 L

L, Each branch chief, sect:ion chief, divisibn direc.;or, and, -,
institute head shoulﬂ nake such judgmen‘ta in evaluacing the quality

R o£ t:he ‘efforts of his auboxdinates._ His principal maqs of influenee N
| . and 'torrectioxf then is through his aelection and' rewarding of his S

r‘.—'-’;'?'-"-'-(g ataff menbers. Dut: at NIH, for example, the shape of the cramral -

’ o _.." rgsearch progrm ie really in the hapds of the study sectzzs gld S

\\ o t&: a leasar degree, the'a'civisory councils- staff meni:ers have ! v

klatively little influence. At ONR, however, proéram responsibility
does tedide cJ.oarly' with the ptogram 'officer arid evaluation of the , y
p‘-mgram generally occuts implieitly as part ‘of avaluating the Lt '
\ et pgog:am officer's performnce. Thus, while prnﬁram evaluat:im; is ”

, ' A implicit in petsonnel evaluation, its relevance varies considerably \
. R anlong agencies., . ‘ '

Q Program evaldation alsn must: en‘cer implieitly int:o buaget: : : S -'\ '

EY

, decisi&ns, ‘not only within "the agenoy but in fts dealings with its

,:_f’.':'f . superior agencies (HEW or DeD) . with t‘he Office oi Hanagement and ;
e ,“ﬁudaec (OHB) . and with the Cong:eas. CWith respece to basiev reseatch Lo
these judgmem:s are ordlnatily very subjeccive and crude. At best. o \

t;he number ‘of scientific papers publlbhf.d as a zesult. of a program g J




e 1\ . ':?=. L ' R v ) ) e - '
. ¢ . or some 'listing‘( of mjbr findings will be displayed as a measure. of*, e

© prosram au;cesss N
. . Tne dit’ficulty"f evaluating ‘oaah. tesearch programs is considbr—-
. o able and undc:tl:les the abwence of- forma'l methods - or- pro@:z{ Ihis e,
) ig eepecially -me of eval.uation with J;e'apect to the criter t‘-_ar_
OHB or the Congrese might, consider appmptiate._ contmbumon to the
E publw welfam ‘me time lags and’ unpredictable relationships ]
] between new basic’ knowledge and :lmproved technologies or public ’ -
L serviees miake such evaluation virtually impossible. N One step tem»ed '
"+ is a criterion that would be somewhat easier to employ apd that . |
DL scientists and F5D managers might consider appropriate: contwibution

s 10 know’ledge in the fwyd ‘levertheless, it pometires takes a

Y4

¢ considerable period before even the scientific value of new discow

. eries becomes plain‘ A third cr.'lté‘:ion fm: pmgram evaluotioa may”

e v sometimes have to substitute for the preceiing tvo,. -1t concerns. not _

o the" eonsequences of a bzogram, but the proceas by which it was " R

' -'gonstructed~ adequacy- af RED maragement pmae@a'e. “The’ urguunent
of this —case would be t.hat if first closq scientists are cwstﬂted, - 3

o . 1f proper selection procedures jre used 1f adrquate inﬁomdtion is

o ' availngle, and good staff menberd ate employed the resultant. ‘program

is likely to be goq_d“ while each of these criter‘.a enters i‘mpl:lcitlv

into, the personnel and budget dec:lsiono nade cloncem:tns basic ;T

P

- resesrch, to our knowledge none is emp}oyed in. explici.t, regular .
evaJ.uations conducted as part of R&D management. B - S oL

> oo » . -
A N . Y . e * . C e N f 3
M ' ) L] . . . S .
14 : i | “ . LA Lo 0

Practieal ‘R&D ‘ . : ) N :
Irr the case of agenoies &npporting ptactical R&D, 1!: is - 7

appropriate to ewﬂuata &tograms thréugh theIF‘contribut:lon to oo RV
impx‘ovements in practice._ Vevertheless. ve heve found only a few ’
1notancea dn which R&D agencies identify the evaluation of thei.r
p .c_pt'ogram as an explici‘t part of the m management procese. However, ..
s Lo since these programa: ‘tend to be continuous and 1inked to the pxactice
RS ' comun:lty, some evaluation probably occurs on a coin:inuing basj.s R
: thtougb feedback h‘om praetitioners and consequent adjustments

An progmm plans. in thc.ns,ri:mtuxc c..m., 'for exsmple, thcre m‘e

9
»

*
PSS NN




e numerous links ‘Between farmers and other users :md the "RSD. system
V ‘_that' serve to let the R&D program managers know how uell théy are . _
‘v_' a8 doing.\ In addition, the same kinll of imphcit program e\'&luation o
" . during personnel and budget decisionmaking that occurs with respect
.to basic res ’arch do.xbtless occurs in these ‘ateas. - '
Perhaps th'e most explici{ and regular procedure ‘or program
evaluation that. we discovered is the one employed by the Mental Health
‘)3 Servides R&D Branch of NIMH. It is self. evaZuatwn in terms of '
}elf-apectfied goals. It employs a formal "Goal.Attainment; Scale,"

« - vhich 1s a’'grid in which a proéram's‘ goals for the year (usually.

. . five or so) are the columns and five possible lavels of goal

. attainment are thq rows. The tows are assigned integer scores from .
-2 to +2, and thé columns a ueight.ing of 0 to 10 accorgding to
impoﬁg:’e. Hithin the grid cells are statements of vhat would

* have to be achieved for that level of attaimnent of that goal to

be reathed, N :

Each year each program director (theye are 16), inf consultation
with the branch chidt‘,m&' tho branch e#:aff, decides on his program's
goals for- the year. cThe program ditectors ang branch leadership
revise the grid quatterly, although progress is evaluated by the
branch chief only once & year. Moreover, progrsss ‘is discussed ‘in
joint sesaions of all the program directors tw:lce weekly. ‘Joint

U sessions reduce.the likeuhood of self delusion. Attempts to rec‘ox:d
progress narratively failed the grid method is prefetred

. The character of Agriculture's extramyrai research, which 1s
*almost exclusively carried out by the 53 State Agricultuml Extension

Stations under formula grants from the Goobérative State Re_search

) Service (CSRS) and other sources, makes fomnel program evaluation
difficult. . Instead, what has devolomd\io a syatem of znstatutwnal ’
pragram evaluations, in which CSRS' reviews the activities "and plans

. of each experiment statiom at least ohce every four years. Reviews

.." _are conducted as two or thee duy site visits by a CSRS progrem |

,'\, . _ . director, a CSRS visiting scientist, and possibly scientists -from

‘ other st.at:ions. - The nature of the eva,luacimx has -evolved ower the .

e \ -

-’ . Xears, but it ‘nou tends t:o be concorned wi th al] the stations 3 “'v

prog&'ams ‘and to focus on. futute direction for t:he progtams R alt.h.ough 3
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past activities are neéessarily revieweda I -
Bvaluations may also be conducted by ir/dcpendent outazde

L valuators. One sueh activity is-a: curreqt xeview of 8-10 areas

£ agricultural rescarch being carried out by the Natinal Academy .
/of Sclences. The emphasis in the reviews w111 b€ on the quality of »
science in xhose areas; some attention will also be paid-to the K ‘
quality of the research environment and research personnel " The o B

. reviews will be conducted by separete panels of about 10 members

‘each. “The panels will: exsmine eacli ptoject in its field and evaluate

) _,the adequacy of funding in the area, the appropriateness and quality

"‘_of current; resé‘aroﬁ and future directions.

. , L. S “ : - " ',‘,;_

< -

)

‘Progra‘xmnatic'-R&D . ) . : C e e

-

" In the.case of agencies suppor€ing programmatic R&D, a .program
evaluati.on is generally an obvious and es,sential part of R&D' -manage-

) ment, for, by definition, programatic R&D is concerned with the +

-

achievement: of a concrete objective ‘in, & finite time period.v Rough ‘

,evaluation 5f a program is immediate. does the spacecraft work as’
rintended? is the weapon sys‘tem operational? has a vaccine for .

leukemia been produced? did the new. p‘roduct reach the market as _
planned? tl‘iore refined evaluation is generally more difficult for
it should consider whether dhe product pei‘forms in all respects as

- desired and whather the R&D’ program took longer or cost ‘more than it

‘might have. ' These latter questions rarely seem “to be examined o '

_ explicitly by R&D agencies themselves, . If raised, it seems to be

. How cm ‘ms:munoum. DEVELOPMENT BE ‘MANAGED? L

-cost ovexruns of the R&D product. N . . _ .

-most often as part of an investigation by the OMB, Congress, or
.the General Accounting Office triggered by the poor performance or

. —
' . Py

v
-

In addition to the basic mode of research project support that

N

has been discussed thus far, a number of R&D agencies have found ‘it -

_ desirable to ‘create 'and provide btoad .,institutional support to -

- _new extramural R&D indtl':

'_"ticms, generally caJ led H&D eenters. We N

. sha‘il examine four major issues associntod wfth the estahlishment

and management of such centers.

N




-4ism and Alcohol Abuse create

] . © “M i i N B . A &
or s . ) ‘., ‘ - . ¢ ‘ L e . .
\ -104=" -7 A
L] ,v .
— . . )
o How are they organized? ’ - , .
[ S . ] .
o What purposes do.they serve‘z "Q . Y
o What factors con&wbute to ‘thein success? s
-0 How can ,thei_r progress be monztoi'eg? o o R
S f\' . i
Ogg_;m_izstion o Coe ' NI T RERERYRR
~ Most R&D cen #frs are organized st universities, many in ord&r '
to foster interdisciplinary research on a topic of concern to the ‘.
sponsoring agency. For, example. the National Institute of De_mtal L ‘ﬂ

..

.Resesrch (NIDR) has supported the estsblishment of. a number of Deutal o
Resesrch Institutes aod‘ Centers st universities, but outside of dental ) Lo

‘schools,. in Order to ‘broaden ‘the Tange of disciplines engsged in the

study of dental problem. 81 srly, t;he NIMH Institute of. Alcohol--

Lo 7

' a number ‘of university reseag;:h

(/

- centers on alcoholism ss psrt of its. effot.t{ to build the comunity
" of Jresesrchers concerned w'ith alcoholism. AR R TS

-

- ‘fhese centers ‘frequently are built around a central figure, _v

ususlly the director. who 18 given multiyesr institut'ion' _
and the charter of developing a viable resesrch progrem 'snd staff

in the research sres. e S Lo B . _
'l'he NIDR Dental Resesrch Centers ‘are expected to hsve bdth "

“ institute palwy committee, to facilitate anqif gulde the' activities
"-of the center in. accordance with NIH and university policies, and o .'f':".
a sczentifw review: aomm.ttee, to oversee the quality and cdhesion f
of the scientific prggram. LT :,’,, e ', - /‘*
Pugposes S SO e “'_ ' o ._ _ .f'.._i"»;
Extrsmural RSD centers are created to serve a number of dpecific . T,
,purposes including. _’ '. _ Sl S % |

-0 ‘to help. in recrulting bighl'y competent s.sff to a:
o probleii area by. providing stsble support snd giving
: _[1: visibility, R R T

o.if .‘,to demonstrste the urgency and priority of s problem,
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- to focus a variety of talents (and disci'pline‘s),‘ .

- a 70
' v who would ordinarily work separately ’ on Y specific
€ problem. .
e Success Factors _ - : ERUTS '
- ., B Among the factors that ere felt to Zontribute to ,the success of .
/en R&D center aret S | -. . L .‘ N
' L o °/ T
The qualzty of the dtrsctor. The. NIDR ihsists‘on» LT TG e
knowing who the dirkctor will be before approving ;o
A 't-' a new center, al:hough the real problem T‘T“be*—*—~—) . ‘% E
. l‘z\’ S dble’ to anticipate the director s performance _ G, "._
agzs T v+ ‘before he s installed, The NIDR, 7 éq'ient]_y, S \
) R ‘would likef to establish training rograms in’ each " : | “ '
center to find potential directors and test them T

. . in subordinate positions. '.l’he probl&m in dem;al _ n il

g, : ;:' )‘L research, as it is in many °ther"‘ﬁ-@ﬁ§£mi§ mt o

. ’ there are few suentists ,guslified to. be directors .o
. o ’ ‘“of interdisciplinary research centers. w“ T , s . V\ ,
.. e ;o» "i‘fte qualzty of the smenu,fw remew cammttee.. . | K,\ S
: - - o _“‘At ‘the Dental Research Centers, these committees- ar . '.\.
O : ‘,x" o :-concerned with on-gqing prbgram review. new proposals. f‘g ‘
o L ,and the hiring of new irescarchers. NS “:M' B
. 7 ° -_-%E,The unwerszty 's commtment to the auccess of the o , 7%
4 ' R ,b_.___‘.aenter. This commitment should be not only for ' ’~ "‘-g ’ .'
| . resource,s ‘and administrative attention, but for L ¥ }'
* | joint appointments in university departments for 4 ..’V':'
. B the center 8 st:aff Joint,' appointments hsve ; d
. . proven tc be necessary to recruit good research T .
. - staff, they have the, addit:l.oual benefit of 57 S
R "‘ R intsresting other departmental scientists in che .- L
‘ 3(?” center s p?oblem area. ‘. ) ’*:Bi’ , .
Perhaps the most. crucial factor in the success of extramural

cent‘ers is the' means by "hich their PrOBress is monitored and reviewed

.
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and reviewing its denters. : oo ‘ ' o i : .
i Ak i &

e . j The centers arp given assurance of support for an zmtta ddrvelop-

ment pemod of five years. ‘The amount of fupport is negotiare\d -each -

i

year in accordance ith progress achieved and funds pvailable\ !
Since the centers axe| a separate. line item in’ NIDR's budgetv\ghe& do.
not compete with othe& dental research for support, they do co ete~_ ) BT

with each other, howev'er.

_ Every center is amned annuaZZy by a NIDR-appointed pane;l i‘

=t prominent scientists 1n dental-related diSciplinEs and scienti'}t-; ‘
aduinist.ratora. \ 'I'he pan '

-the" panel members submft repbrts on~ their specialities 8 :sequ Iy. o ‘:_ ml
At the end of the visiz t,he univemity 1s ‘asked 1f 1: satisf ed |

. with éhe re\riew (and, rivateiy; with -the revfewers) R ;, )
_ '_ , 'l‘he NIDR's DentalcRs\search Institutes and Speci al. Programs / : g
,,{ R Advisory Committee meets armuaz7y to remew aZt ‘the . "‘, té,rs. They-‘
| o ‘ are presented with th panel reports, pre ous repo"'sg‘ and the _
¥ centers "annua]. reporZs, of;en in, summary orm. Tl,@y spend seve ral
"ji s : days revi.ewing .all th# centers and meetin/g with, aﬁ the center<
e e directors. Their jqumenr weighs "heavi in the annual bud-get |
" Lo negoti:tion with the centers and espet' ally,' w the decision ’as
e . BN

- i; to whether to p;ovide support beyond .t/he Initial five—year peri d..




