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TI{E IDMITIF'ICATION OF CAPABILITY

JoeJ- Cooper

.1*n&rpdqE-&ioe

Thi.s reporL proposes to provide a specifi-c measure of eapabllity based
against real.isirahle eriter"ia" In the past, the r,rork Ereapabilitytt has
been freely i;.::i;::rt r"nllh no'definj-tion of individual meaning and
no wey of debermirrj.rrg c;+";iic,r than tr-ip serviee or mgut feeling,ti It
beeomes D€oa;qs&lf, then, to prvavi6e a defini-tion(s) for mutual under-
oiandi.ng atrrd. n61rr]r*ment anci crit,erj-a for measureable resultso

The report ts basecl irr fr,ro studies conducted by lh.unan Engineering Branch
under Marketing SupSro:.L. l-he first of these was proposed to provide
a method for a general measure oI capabllity and the second was under-
taken as a porbien of tlie present study to provide specific measures in
the study alea" A brief, reJsume of both studies is reported here.

SECT]ON I
DEFINITIONS AND CRI?EN,IA FOR CAPABII.IIY

DeS,ElEsn- -p € Spc&.rl+l,x

trn order to di"seuss eapabitr-ity, it is first necessary to agree on a
det'inltion or defiaitions of capability. ?hree definitions have been
tentatlveJ-y se)-eoted on the basis that they cover an inclusine range
of eq>resslons of, aapabi3-ity and that the definitions are orlented
towards induet,niaJ- rnsage o

TI:re f,irst deflnj-tj-on ls the wa,biLity to repeat prevl-ous work ef,fi-
eientLy.st This j-s proficiency - the ability to manufacture, process,
ete" The seeond def,inj-tion is the rtca,pracity to ortend previ-ous know-
ledge on flndj-ngs beyond or5,gina1 bounds to a new eonflgurationon
Thls is desi-grr capa,city * the abiXJ-ty to deve3-opo The third definitlon
ts the tebalent to eoaeeptual-ize or dj-seover new ideas, approaches,
products, theor5-es, ete. Ttiis ls eneativity * the abillty to reach new
frontiers,

Each of these def,lnitions impl5-es a dif,fenent set of criterla against
whlch to measure the degree of capability that a chosen unit represents
wj.thin eaeh definitj-on nesBeetively. A rough group of criteria have
been set dor,rm for each definition. These eriterla are not fixed as yet
but present a point of eleparture from urhj-eh the final eri-teria wlll be

SI



established and f,ixed"
i-nvolve these ard-teri-a:

The flrst deflnition - profici.ency ses.s to

1" Nrmber of'bodles
2" Nuuber of skifls and bodleo in each

skl1I eategory"
3, 0rganization resourcese faetlities, etc"
l+, Penblnent previ-ous e4perience
5" Morale

The seeond deff-nition, deslgn capablltty seems to lnvolve these
criteria:

1o Edueatlon of bodies (degrees, etc")
2u Engineering sklll-
3" Faryert:less
l+" Working elimate
5" Frevious design versatility

The third def,inr:itlon, creativlty sems to involve these criteriac

I" Background of bodies
2o Prer-ious conce,ptual work
3" Fubliaations
l+" Fatents
5" Frobls solving apllity
6" frbilS,ty to direet iresearell
7" Eeeearch interesL
E" !{j-lltnsless to aeeept failure

WhiLe eriten:-a i:: the first group sem, to exhibit their otm yardsticks
(i,e. it is simple t,o eount tbre nr"mber of bodies in each skill group)
as eriteri-a become mone ethereaJ-, lt is more difficult to state the
measures nhich should be used to iridicate satisfaetion of the criteria"
?he measure of S,rofiaiency has been to a great extent, dealt with
preuiously" Many me&6ures are available here such as uni-t or dolIar
output nler man or orgari:isation. These measures are genera1.ly available
and, at present, it ls not the intent of thts report to offer any
furttier work ln thls area" It ls desned more i-mportant to conslder
measures ln those areas ntrieh a,re nore dlfflcu].t to define"

In the ootlrae of ttds study an attwnpt was made to dete:mine definitions
or eapabillty other tl:an those suggested by the author" A snall e:qperi-
ment vras run in *rhich 12 subJeets were asked to independently rank ord,er
the sarne 12 subJeets, ineluding thmselves, on the basts of stcapability.rt
No definition ru'as given of dTat was meant by capabillty, the declsion
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being left to the indj-uidual. There r,*as excel-lent rater agreernent as
to the hierarelqr of eapabillty wS"thin the groupo After the subJects
had comtr'leted the rank ordering, tbey were asked to state the reasons
why they ahoee the top two as belng more eapabLe than the bottom tr,so
names on thelr respective U-sts" The group was then dirrided into
three grouBs on the basis of drere indlviduals were rated as to capa-
bility" The groups consisted of, the top three, center si:r, and bottm
three subJeets. The reasons for rankS"ng choj"ce were examined for each
of the Br€ups@ The t,op group ctroee as j-ts eriteria for eapability
itqns such as:

Greater nesponstbiJ"ity for original work
Greater r,esglonsibllity for work cf others
eonnplextty of assigrments aecomplished
Var5-ety of, assigrments acconpllshed
Sound Judgment

The middle group ehose as its criteria for eapabllity ltens such asa

tseperienee
Education
Baekgrourd
Aggressiveness
Lead.ershlp
K.novrledge
fntel-J-3.gence
Apt5-t,;de

The l-oru'er group ,ehiosie as its criteria for eapability itms sueh asa

Aeeuraey
eonot,aney of effort
FroduetS-ldty
.Sel-f-assuranee
Eesp,onslbiSJtles
Iftrowledge

F'rm am analysis of, the varior:.s group respotlses lt would eeem that the
top group deflnes eapab:-1-lty in terms of the ereative and directive
eapabiLi"ty, the m:iddl"e grory def,lnes eapabillty in termb of background
or devel-ognaent eapabllity and that, the lowest grouB defines capabllity
in terms of, productive eapabillty or profici-eney. There is reason to
suspeet that workers, englneers and seientlsts r+iIl offer some clue as
to their ow'l eapabllity by the terrns in i'rhlch they define capabi-Iity"

(
(
(
(
(

a)
b)
e)
dJ
e)

(a)
(u)
(e/
(d)
(*)
(f)
(e)
( tx)

(")
\01
(*)
(d)
(*)
/r\
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Shockleyx- indleates that there is a very high eorrelati-on between quantity
of seientif,ic produetion and the aehievs'nenb of dldnence as a contributor
in the seientifte f,ield. Information garnered for this article tends tb
shor+ that for a eross section of seientific personnel there is.a correla-
tlon betrrreen thelr minenee and the J-og-norual &istribution of their
pubJ-ieabion rate. It is further lnteresting to note that a eurrre of
patents granted follows the eurve of publicatlons generally, however, the
patenb e.tlflrc e:shibits a greater sJ.ope, The artiele generally indieates
tlrat the t,ap 5/, bringo out about &0 tixres the nunber of publications of
the lowes{, LAt,. ?i[e sEandard of pubtication ls based on reporbing in
seienee abstractso There would seern to be a logical approach to the
identi-fieaticn of sciemtifio talent trere'

Figure I, rtlr"t**ria Used by Outs5-de Soureresrm provi-des the basic data
f,or Shoekley, a,bovee as well- as fon similar studies conducted by Deruris
and the Arihur D, Little Organ*tzaf"ion" It is interesting to note that
bhe Lj-ttl-e study indieates a corr"elati-on bet'ureen ttre rate of publieation
and the reeeipt of, reseaneh grants, Thris rnay be indieative of the hoped
for suecess of submltted n:roposals" This was followed up in the study
and the resul-ts are ,&lscussed l"ater.

Shoekley reports that eLection to Arneriean Men in Seience was an indication of
criterion peer reeognition. Aceordingly, the 1955 ediblon of Anerican
Mear of, Saiences, FhysleaJ- Scienees, w&s searehed to detemi-ne NorthroSrrs
standing in comparison i,rith other aircraft manufaeturerso The results
are shom'oelow:

Sg;Legt*ists tn A/C Etec&pd tq-!fimgr-j-cqfr Men qf Seiences#

1o
do

5o
&.
5"
6"
1o

EO

9.

Nonth Ameri-ean
Htrgtres
Bendix
Boeing
Loakheed
United A:ireraf"t
DouglLas
Convain
Aero-Jet Genera.i-

L

5
E

l+

2
&
&
0

/+0

3h
29
w
16
Ll+
J.)

9
q

L0.
}}o

L2"
l.3,
1/+.
L5"
Jb"
L7"

*' ShoekS-ey, h&no, Et0n the Stablsties of Individual- Vari-ations of Productivity
i-n Researeh labonatoniesrm Proceedj-ngs of, the IRE, VoI" {1, Pp 279-2f0
Ilarelt L957 "

+*-)F A f,oU-ow up of, tite Northnop ]-isiings indieated that only one name lvas
stil-I mrpl-oyed at the study tirneo It is sti1I posslble that the latest
edition of, Amneriean Men ln Science could ehange Lhis considerably.

Bel-I
NORTI{EOP

Grtmman
Fairehild
Marquardt
MeDonneIL
BepubS-ie
Marti-rr
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liruqlheqes Jqr _&fther-Elltqy

Based on theae stu"dies, it was hypothesized that publicatlon and patent
rate corr"elate rrith eapabiU-Qr. A second hypothesis was advanced that
the reeeipt of resoareh grants was a rnanj-festatlon of user aeceptance
and uould be indieated here by proposal aecept&DCeo Thlrd, it was
hypothesized that researeh andfor anal;rt,1ca-1 organ5-zations would be more
likely to pubtlsh and that developrnent and/or test organizations r.rould
be more Liketry to patento To determine whi.eh orgarrizations feII lnto
nhich aategories f,he fumctional- euutaries for each engineerlng organi=
zatlon "u*ithln itrorain Here examj-ned" Keyr+ords or phrases were chosen to
indicate tlte organi"zationat resn:onsiblities" These are indicated in
Figure 2" [dditj-onaIly, as irrdieated ln Figure 2, these eategories
agree witti t"he al-assif,ioations f,or Engineering hire"

0rgan:iaatlons* were class:fied aeeording to this scheune and personnel
resrmes were searched for j-mdloatj.ons of publieation and patents"
Besunes .;rere taken as they extsted, adldttedly rough, with no attapt
to deteim:ine the 3rubtr:eati-on media or rates or patent dates" Although
no analysis of statj-sti-eal slgttlf,ieance was done, the results ln general
(figure 3) substantiar,e the hypothesS,s that research and analybical
organiaations wii-} pilbll.shr Htrd devel-opment and test organirations lrj-I1
patent" One notable exeepti-on occurrea (H) and this r*as for:nd to be due
to one lndividual-?s vrotrk. The organtaation was acttraS-Iy a support
organ:i.zation"

PUe]irnl.rta :fr_ E t_udr Fe sg}! e

fui the basis of the rouglt piJ-ot, otudy it ivas concluded that:

Io Tllere is a negative comelations between patents
and publieatlons, that is if, an lndividual was
publishing he was Upt-itq]f to patent.

?.o There is no signif,ieant diff,erenee in patent or
publieation rate between hol-ders of BS or !{S
degree.

3" F?rD0s have a sign5-fieantly greater publlcatlon
rate"

l+, Thene Is no signl"f,leant dif,f,erenee in patent or
publi-cation rate betr,reen professional or non-
prof,essi-onaJ- engineen.

5. ?here is no signif,ioaunt dj-fference in f,iel-d of
traini.ng or specialization.

6" Ohj.efs are s5-gnlfi-eantly greater ln patent activity"
7" Specihlists are significantly greater in patent

activity but eonsiderably lotrer than chief,s.

+r Orgarrizations ls used here es a generie tevmo The organizatlon may
be a brancli, department or seetlono The ineonslstent form of avallabIe
data foreed this app,r"oaeh"



-5-

ft must be r.usderstood that the airove eonclusione are based on res neg as
they r+ere written wh:ieh neeessltated some assr.mptions as to r*trat nseveraltt
arbj.eles meant, and that if eertai-n aecomplishments were not shor*n they
dj-d not exiet. This was refined in the second phase of the study and j.s
discussed there"

$ eune_Ia elpf ,s !g &.gr Aee" rule 6LS E i en_tft- p_Inage

trh:gineerlng frnage Scientiflc Inage

Baekgnound Faotors

67% have one or more degrees 9l+fi have one or more degrees
667 W yeans or younger 7W l$ years or younger(
15S between 20 and 30 35fi between 20 and 30
591[ leas than ]0 years oryeri"ence 66S less than 10 years eqrerience

Personal-tty Factors

$eeds definite stmreture tolerayrt of anbigulty
Umst have order and tntegrati-on Frefers ocmplexity
Must be right ?akes cal-culated risks
Cannot sband failur.c or eritieisa Aecepts failure
Works by time seheduled. activity SubJeet to personal- r.,nrk rhytlms

Goal 0rientation

6OF Top and niddle ranagment 6# Professlonal
J"8fi Engineerlng heads 3Ef Aeministrative
11S Engtneers
6,7% Gantribute to field
3# Unlversity

These f,aetors, based on etudies (l-&OO Engineers reopondin6, 3ffi scientists
responding) would lndicate that the engineer generally has less education,
is o1der, and has more elperlence than the scientisto He also does not
r"rrork wetl vrittrout struetured direction and Is more cautious in his
deeisj-ons" The disregard for failure may cause the ecientist to make
more mistakes but he is also more likely to make a creative eontributiono
Irlhere the er:gineer ie li}<ely to be political\r more a'ware., since he sees
his future ln managment, the scientist ls llkely to have less coneidera-
tj-on of ar,lrninistnative problms by his interest j-n professi-onaL achiev€mento

Pi,ff,er_eqees in_.Eqeiqqerlng And SJilgntigie P-erspnnel

An attmpt was made to deflne the dtfference$ that lie between the
scientlst and engineer ln terms of, three areasi background factorss per-
sonality factors, and goal orientatlon" These differences are shown ia
tabie bel-ow:
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Capability as aR fuJentificable entity cannot be considered in a vacuttrno
Though the rndiridual i-s-neeessary, by himsel-f he is not sufficient" I{e
must have available two claeses of support elment; work facillties and
his tuage envirorsrent" Work facilities are considered in the charb bel-ow
in terms sf some cost requirement for R & D.

Oosrt Regulrements-of R & D*

Size of Iabs by
Nuunber of, Scientists
and &rgineers

Average
Annual
Cost

350rO0O
?o0ro0o

1r050r000
1rI+00r@0
1r75Oe0O0

Cost Input Before
Signiflcant

B & D Eesults

lro5or@o - reT5orooo
2rlo0r0oo - 3150or0o0
3rl5orooo - 5rafrrffiQ
4r2OOr000 - 7r0o0r0o0
5r25ALAOO - 8r75OrOO0

10
a\
30
,/+0

50

*s Based on flgunes for aireraft industry as glven by C, Wll-son Br.rndle,
nProbLms of B & D ltanagaentm, Harvard Busi:ress Berrler,r, Jan"- Feb"
1959 Voi-rme 35 tL, p 28"

A cursory analysis of, these fi-gures indlcat,es that the average researeh
peruonne} r+ill- need about S35r000 a year for support, and lril*l take 3 to
S yeans bef,ore produeing significant results" Further supporb i-s needed,
however, not in terms of facli-lty dollars b,ut i"n terts of environmental
and goal feetors fon Job satlsf,action. ?he payoff tS-ae, as indicated
above is 3-ong as to make it neeessarTr to provide incentive to stay" Some
of tliese i-ncentives are U-sted belcw:

Prof,essional atmorphere
Hork and thought pflvaey
Aeeess to prof,eosional" egansion
T'ime to publtsh signifleant findings (assrm:ing no propr5-etary

i-nforroration)
Beasonabl-e f,reedom of expression and movsnent
Beasonable e:rpectation of recognltion in the .f,om of pay or

advaneemcnto
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SECTION II

CORBELATION OT MEASUEES

Efo {e ejrlonal_ ILop en sitv

The seeond phase of the study r^ras devoted to trying to determine vrhether
any relationship could be established between the propenslty to publish
and/or patent and some concrete indications of aeceptance of the groups
trho eto 

"

Frm these results Lt ean onJ-y be eonoluded that Norair tends to
encourage the propensity to pat,ent ad ihhibit the prop6nsity to publtsh.
?his is undenstandable and probably very logical in that Norair fi:nctlons
-as an &ngincer5ng 0rganizatlon" Consldering that thls study ls based
on early 19&0 data, it is coneei-va,bIe that the division orj-entatlon has
been eleangingp and ttrat present information, lf analyzed, night provide
somer*hat different resutrts"

Eeleg@ Eubli e a! i-ell$srysar Bsq

Validation of the usefi"riness of tkre pnoJeeted Ereasures was sought in terss
of the possibl,e eorcel-atlon between amount of publieatlon and company
sales" A random samptr-e of professional- meetings for a one year period
was deteluined, Assr.un:ing that papers selected were either invited or
ehosen by a peer group it wouLd appear logical that the delivery of a
paper muld constitute $)eer aoeeptanee" Thirteen aireraft manufacturers
were ehosen &s the ccxnpetive field and the i,lunber of papers delivered
by each -r.'.as plotted against the sales f,or respective manufacturers
(Fi-gure 5) " Unfortunatel.Ip the salee figures available were f,or the

l
lr

A questiormai-re was distributed to all engineering classifications in
order to identify speeifie publication media, patent actlvity, calendar
time of aeaomp)-ishement, and employee hire dat3,

These data wer"e ana)-yaed first to determine whether Norair influeneed
the individual propensity to publish or patent. ft r+as hlpothesized
that mov'e publieat,ions and/or patents roould be normally erpected post-
Not'air hire than pre-h5.re due to increased age and eryerience" It was
recognlzed that, the i-ength of tirne at Norair as opposed to pre-Norair
would infl-uence the rate but it was assuned that over a total group
thi.s rrould be }ike1y to bal-anee out" Figure & presents the pubJ-ication
and patent aetivi-ty iar terurs of nunbers, contributors, pre and post
Norair hrire" Ttie propensity is presented, as a ration of post-to pro-
hire. Fatent rate is significantly higher (1"68), this is in Llne
urith expeebed tre:rd although tl,e degree seffiE trigh" Publieation rate
(0.768) is sigmificantly lgr,uer than r,rould be e:q:ected."
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It rsss tel-'; that" a eeaLe of measurment of capabtlity ln terms of publi-
eations could be provided" However, where a positive independent meagtrre
semed impraetieal, a relative measure of inter-cmpany standing within
Norair Engtneering eotrS-d be prorrided, Assming that r,ror;k and educational
backgrou:td is correl-ated vri-tli $ob level it seemed l-ogical that output
in terms of, patents and pubXicatlons should eorrelate with Job 1eve1"
Therefore, the responses were divj-ded by Job levels of the respondents;
Chief,s, Supenrisors, &rg5-neering SpeclaU-sts, Senior Engineers, frrgineers,
Assqetate Engineers. Oategori-es uere estabH-shed for patents andr/or
pubtications in terms of nMber of publlcations, nr,uber of technical pnb-
Lieations, nx"mber of trade pubtri.eations and number of, patents, The total
nrmben in eaeh eategory was established for eaeh Job IeveI, and, dlvided
to detemlne an average man/eatcgory/3oU level extrreetation, Thd product
of the number of personnel, i-n each Job level and the e:pected eategory
output were summed .f,or egeh organization to prouide en ecq)eeted category
outp3rt per or6anizatj"on" ?he actual eategozy output per organ-ization
-*as d.irrided by the e:6eet=d cabegory output per organizatton to yield a
figure of meni-t. Flgure 6 ind.ieates these *esults for +,eehnical pi.rbl:i-
eatlons 5.nd. patents fon researeh and analybical- organizations wtril-e
Figure 7 pnorrides the sffie f,or" Design and Test Organirations"

1

_fi_qryE'elaliqh :qLEigure _qt Mqqt!_&rldjSopo q+I l*ue q.e B s o

-.Eff,ectlvely, from a maneg@ent standpoint, the real ef,terii of a useful
measure is the abiJity to predlct success either 5-n e4pense reduced or
business gs.ine*I. To this end an attenpt was made to eorrelate the
measure$ dmonst,rated; the abllity to ga:r:en busi:resa, i-o€"e proposal
suceesso Figure E indlcates the nesults in terme of, I'igure of Merlt vs
:.atio of i,roposals (in doll-ans) bld and won atid ratj.o of eost, of accepted
proposale by orgarrtuabionso AJ-though the three cunres are shown
separately they can be superirposed, on eaeh other" The l"irrrited proposa3-
suceess info:rooation available, since naJor prcrposals conld not be
attributed to a single organ:ization for emparlson aLlorring only saall
proposals bo be eonstdered, provides nothing more than a trend indiaation,
Tttis t'rend, however, ls positive and r,rould suggest that there is a
positive eorreLation between the Figure of Merit and the likel"ihood of
proposal su.ccesso ft must also be rernmbered that the eonsideration ls
trirntted to those organizations whieh submitted proposals in the tjme
period.

year, 1,958 as opposed. to papers given ln 1959. The trend between the trtro
bears reasonabLe relationship" Holuever, it must be recognized that the
j-ncreased pantieipation eould posstbly result from (f) the dif,ferenee in
nrmbers of personnel, (e) eifference in manufacturers eReourageaent and
support (3) faetors of geography (1.e. submission of papers may be linrted
to 3.oeal meetings i-n eompany philosophy)" These results are shown in
Figure $"

Fim:re of Merlt
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SECTION III

IDENTIFICATION OF CAPABIIITY IN GU S' S'

Htrile eapability can be relati-vely identifiod in terms of three general
definltions (creativity, design capaeity, and manufaeturi-ng proficieney),
the identification of a speclfie eepabi}ity to accompllsh speciflc work
danands an additional set of eriteria" To make this determlnation it is
Recessary to establish some baeie asswrptions and their necessary con-
elusions"

1, Oapabllity i-s not in the walls but is a functi-on of the
indivtdual or indlrriduals"

2o ?he hr-man rri11 tend to try to irork wlthin the confines
of his capabillties and lnterests"

3" The managenent, image tends to limit these areas of
capability and lnterest"

l+" The highly eapable w'iIl tend to try expanding his work
area6 of interest beyond the managsaent i-nage. This is
to some extent a qualltative measure of capability,

AIl of the above ean be illustrated by the diagran beIow"

&. The im.dividual may assurne that the area F, C, A, D, ItBeaI
or supposed management image is cultura3*ly, politically or
ethlcal-ly higher and thus subLjmate hisn lndivlduaL
interest area (8, BB A, D) to incLude only.those areas
urhich fal1 wrthii: tfre manageraent interest ( A A 0) or even
to ehange his lnterests to encompass more of area (F).

Indiuiouthlnterest

Individual
Capabi3-1ty

Beal sr
Supposed
Managanent
Lmnage

@
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bo Tho ind:ividual may detennlne r,rhere his interests and
eapabllities coinclde (A B) but choose to work ln area
(A) sinee he coneeives this (politica[y) to be his
function in the organlzation"

c. [Ie may ehoose to work within his capabilities solely,
regandless of interest and stay within the managernent
image as he eonceives it5 i.e, areas (A C),

do He may choose to work withj-n his eapability and i-nterest,
areas (A B), regardless of the managment interesto We

must asstane that this wi].l be the course of the man utro
has a st,rong eapabS-lity in'a specifie area since he will
not be womied about his ability to retain or get a Job,
hls predi"leetion for thls area will be intense and he has
made a ahoice as to a course of action in order to achteve
any reeognition for his capabillty"

One rny of makS-ng these dete:aninatlons is through proposed research pro-
Jeets, i. €" those projects luhich the individual wculd work on lf he
had the freedom and support" Further, the amount of these proJects
subnaitted in speeifie areas is some indication of the anount or original
or ereatlve thinklng" Ttris may be enhanced or degraded by managernent
attitudes, speeS-f5-e or general, at any manage;nment level or by the way
ln whrieh the individual segs managanent thir:Jring.

An examj-nation of theproposed research proieets ln the ff-scal 52 budget
provi-des this information. Based on the assurnptlon that the study obJec-
tlves as expressed present a reflection of the individual capabi-Ilty
and interest and that the arnounts appropriated are a marlagement assessent
of thei.r own S.:nage and the relative worth and need for the study, Iess
than 1S'of the budget ($r5rOoO out of' $1156OroO0) is earmarked in the
G"S"So &F€&o 0n the basis of thls exanrinatior:, ii can only be condluded.

1o That no, or an extremely limited capability exlsts, or

2, Ti:at the capability that does ectist has been held do$,n

elther bys

&o Dlreet actj-on of some level- or managsoent, or

bo A real or supposed managment interest, as the
individual sees it"

In either ease no evidenee of, a capabillty in this area is apparent or
can be identlfied superfieially"
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It is neeessary to provide tiqe ways of making the determlnation between
(f) anO (2) above and the manner j-n which management can go about building
a speci-f,ic capabillty if desired"

It is first assunned that managment,, based on the present study, has made
a decj-sion as to what areas it might want to explore. It is asstuoed that
the best reeognition of capability r*il1 come, as described previ-ousIy,
frorn peer groups" It seems patently obrrious then that an attapt must be
m.ade to determj-ne a peer group wlTich could point out the population of,
desirable selectees" Strangely enough, this could be ldeally initiateC
througlr the eomblned intelligence which Marketing has" For example, those
marketing t3pes who have been eoncerned udth G.S.S" could select key people
in varrous user ageneies and ask theur for a rank order preference list of
specific people they rrculd ehoose if they were to Lry lo organlze an ideal
GoSoSo group. From thesb lists, concensus opin:lon should provide key men
who mighL form tlie basis for a specifie capability" It is also concelvable
that these lists may inelude personnel rrithin Norair. If so, this vrould
unearth an aJready ercistent capability"

irrhab is assuned above is that eapability sbems fron technical leadership,
There is a good deal of evidence that strong technical leadership attracts
and tends to develop technical capabillty. Further, since the user has
identif,ied the key persorurel, there is already user acceptance and agree-
ment on the existenee of a capability, once these personnel are htred"

Ther is hourever, &. neeessazy note as to what constitutes strong technieal
leadership, The inf,luenee of a si-ngle man as a teehnj-caI leader is felt
noL only through tris or^m individual contrlbution, but through the fact
that his ability and mj-nenee attract associates who can and do contribute.
Additionally, his spark can bring out the best of the effort which rrill
surz'ound him and his guidanee wiIL ehannel this productive\r, To quote
Arthur B, Li-ttlert

r?oooo"thre surest path to progress in basic research is to secure
ihe sernrj-ces of, the most conrpetent scientists within the fleld"
Heavy relianee must be plaeed on their Judgernent. Often they are
the onJ-y ones possessing the vision or curiosity to suggest
initiation of, researeh projeets necessary to the creation of cer-
tain ner^r and useful faets. ----the rate at whi-ch the competent
man ean eontribute bo seienee multj-pIies rapidly through hls
guS-danee atrd inf,Iuence on his assocj-ates.rt

-)r Arbhur B" Litt1e EtBasic Research in the Nawn Navy Besearch Contract
NONR 251500, Voir-rae 1, June L959"



These concepts ln techniea] leadershlp have been validated time and again"
Rabi 3.ed Drew, Zasharias, FureeII, Nordsiek, Millman, Schwlnger, Ke13-ogg,
Kush, and Ramsey into the l4IT and Columbia Badiation Laboratories. Each
of these has contributed in his own right, Hundreds of others can be
Listed; tr-awrence at Berkeley, Shockley at Be1}, etc. The multipU-er effect
of individual technical ]eadership is inea1culable"

While lt is recogni-zed that these exanples are of a stature above the
level of coneern here, the concept can be translated and is usable at
a lower level- of organizatlon, and at the lower leve1 the basle of
selection lrould be set and appraised by a peer group that is responsive
to the respeetive IeveI" But even at this level it must be recognized
that the leader seleeted cannot be euperimposed on an existing organlza-
tion and be e:epected to produee to his eapability, but must be given the
f,reedom of, judgement and aetlon neeessary and coneomitanL with the }evel
of expecbation of results, in other words, onee personnel have been hired,
it is incrxnh,ent cn mana,gement to supply the support, environment, and
structure r^rliieh urill retain Lhese personnel and aLlow them to grow pro-
fessi-ona11y"

-l
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