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Chapter I 

..... · 
UNIQUE DEPENDENCE £f. MOIERN GOVERNMENT !!fQ! SCIENCE 

... 
.. . . 

. ' . 

�. Establishetl Funct ions· 

Since.the rise of modern research gave birth to a great 
body 6f · scientific knowledge and improVed te'chnology 1 the entire 
character of-Governnent has ·necessarily changed.· 'Modern Govern­
ment increasingly depends upon· science and scientists, -and the 
specially trained eJq:ert has lar.gely displaced the traditional 
nonspecialiZed anployee in many agencies of tho. Fe®ral-&ovornment, 
and works beside him in many others. 

· · 

. . 
This is particularly true in such fields as ·those of jm­

provil'lg and safeg uarding the public health; conserving and 
developing our natural r.esources; providing· standardization for 
industry; improving agricultural technology; the investigation 
and regulation of commerce, transportation, ·and communication; 
the study and analysis of economic and labor relations; the 
preservatio n  of our m�tional security, and preparation for war 
emergencies. · 

·No -longer is the individual of broad, general information 
a nd purely classical education sufficient·. Modern Government 
also raqpires the services of  scientific specialists of many 
kinds arxl must itself, if merely to fortify its mandatory regu­
latory activities, carr.y on scientific research uport ·a consider­
able scale. 

Types of Scientific Endeavor 

What, in more detail, is the character of the scientific 
services modern Governnent requires? Its functions in the field 
of contrQl, regulation, f;ltandardizati on, appraisal, and evalua- · 

tion imply its need for applied science, technology, clevolopnent, 
and the support of informational or applied research, research of 
the type required to make its actions last. Government cannot, 
for instance, declare a dru g mislabeled unless it has· performed 
research to support and justify its contention. Sane 1 however, 
would limit the function of Gover�rtt to the more direct, tangible 1 
and practical types of scientific activity; others are just as de­
terlJlin3d that. it should pursue pure research only, leaving applied 
research in·private hands. 

But vecy good reasons may b e  advanced for a broader interpreta­
ticn or the GQverment 's role in the field of scientific endeavor. 
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I n  almost every field the possibilities of a new approach invite 
research. Even investigation into mare i.mmadiate problems, 
such as the depredations of a single insect pest, emphasize the 
need to enlarge the danain of related basic knowledge. The 
knowledge, judgment} and insight required for such governmental 
undertakings make necessary the employment of scj.entific personnel 
of the highest caliber. Such workers must have that freedom of 
thought and action which can alone enable them to perform funda­
mental research and or iginal investigation. 

Because of its great resources, Governoent support is also 
essential to many of the larger research enterprises. As the 
sole agency representing the common interests of the public a t  
large, Government has a respt>llSibility to prevent tho exploita­
tion of research by special groups or intarests. Because of 
its geographical coverage, vast statisti cal and informational 
material, and canmon access to original sources J the Government 
is uniquely capable of undertaking many types. of original in­
vestigation. Because of the continuing existence and responsi­
bility o f  tha Govcrr.m3nt, many researc h investigatlons of long 
duration should be u nder its supervisione 

It is a natural function of Government to consider the 
over-all picture of scientific activity througho·lt the nation 
and the· world, and to on�ourage work mich will supplement the 
efforts ·of particular groups, thus balanci ng end.aavors �n 
various fields Qf s.cience. It is also in a pos:..tion to encourage 
the collaborative effort of scien:t,ific �rsonnel wlth their 
diverse specialized backgrounds, and to focus them unitedly on. 
problems of common intorest. 

Finally, the Federal Go�rnment. is best able a nd most 
obligated to effect the w idest disseminatlon. of t he knowledge 
developed by scie ntific research. AJ3 the pa ramount repre.senta­
tive of the public interest, �t must;. accept both. the �diate 
and the long-range implications of its responsibilities, at 
least to the extent to which the public supports this. 

Capacity of the Federal Government for .. Scientific Endeavor 

·since the public demands that the Government· take a more. 
active part in scientific endeavor, both through. its own agoncl.es 
and by supporting s c?-enti.fi.c w:>rk in private institutions, and 
becauso ther3 are excellent reascns for it to assumo greater 
res pens ibili ties in . this field, \\'13 should �xamine i ts capacity 
to asslJme this rolec Clearly the exercise of sound jl:l�nt: 
koel). s:.;ientific i'ls:ight, and ccuragaous laadership is required. 
Tho coo� ration and participation o� t � ablest scielitific: 
personnel is an absolute essential. 

True, s nrr.e · s ciontists question the ability of Govarnmen t 
t.o assume a more important role., Their outlook has someti.JD;ls 
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been colored by re cent war-time experiences in Goverrunent 
employment, or in Government-supported activities, when time 
limitations precluded careful planning, and every effort was 
dire cted at the achieveme nt of immediate practical objectives. 
Yet much Governme nt research has a long and distinguished 
histor.y of outstanding accomplishment. 

Many agencies have established their place and become 
notable in· their fields of scientific work. They have de­
monstrated their capacity to perform both fundamental and 
applied or supporting research. Universities cooperate with 
them closely to mutual advantage. Industry. r espe cts them and 
relies upon the information t hey deve lop . ·There is a free and 
\'bollr

_ 
advan� geous· interchange of �rsonnel. 

·Certain-goVernmental laborat ories have on many o c casions 
become the ·most active research units in the country 1 bringing 
toge the r the k eenest and most resourceful scientific minds in 
their field. This was true of the early Bureau of Animal In­
dustry under Dr. D. E. Salmon, and of t he units that later 
becanie the old Bureau of Plant Industry under B. T. Galloway, 
as well as of the Fixed Nitrogen Re sea rch Laboratory' under the 
leadership of Dr. F. G. C ottrell . 

· · 

In cases where Gove rnme nt agencies and laboratories haV'3 
less· impressiv e records and have failed to Win the full respect 
of s ci e ntists, or to maintain public confidence in their ability 
to carey on good scientific work, they have· invited f ai lure to' 
survive. Governmental laboratories, to be succe ssfu l, must have 
sound objectives, proper administrative practices, and the ability 
to plan rese arch programs well. 

But, most important of all, it has repeate dly been demon­
s trated that 1 within the framework of the Federal Gove rnment 1 

scientific agencies can· function productively, having only the 
JOOSt bro adly defined o�j ectiv es. ·Sound judgment and per sonal 
initiative can replace ·dictation and rig id bureaucr atic organiza­
ti on. Personal inte grity can surmount regulations and surveillance. 
Moreover, the s pirit a nd essential freedoms of re search can develop 
Where there is sufficient latitude for scientific personnel to 
pursue the course most suitable to evoke its hig hest productivity. 

Later on we shall more thoroughly consider the factors which 
determine effective activi ty by s cientific personnel. But a very 
casual study of th9 experience of Government agencies shows that 
their · succes s and character have been determined by the quality 
and courage of their scientific administrative leadership . Hence 
the capacity of Gove rnme nt to undertake its new responsibilities 
is primarily based upon its ability to secure and"ma.intain" adminis ­
trative leadership, illuminate d by s cientific knowledge, along 
with the insight, ju�nt, and c oura ge recpired to follow effective 
courses of acti on. 
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What i'act.ors control Government 1 s ability to obtain able 
sci en�ii'ic a� trator s? While personal advanc�ment is not to 
be altog ethe r ignored, sci ent ists of requisi t e administrative 
capacity are more influ enced by fundame ntal and far-reaching con­
siderations. Hence the Gov ernme nt 1 s personnel policies as to the 
conduct and support of re search are of great importanc e. 

To gain active support , these policies must reflect t he 
best judgment of scientific per sonne l throughout the nation . 
There must be evidence of sustained public support for them on 
a long-term basis. Plans for t he various phases of the scien­

tific work must ·be matured and fW.ly publicized. Able scientific 
experts must participate in this planning at the legislative 
and policy-making level s, and m ust reflect the harmonious amalga:na­
tion of many and varied sc ientific interests. Finally 1 r espon si­
bility and authority mus t b e delegate d to sci entific administrators 
to enable them to purs ue the course of their best judgment. Condi­
tions must be created peculiarly es sential to the pursuit of re­
search. 

It is not the primary purpo·se of this r eport to recanmend 
specific policies or to formulate definite plans; its obj ect is 
to 1� the foundation for making such decisions. Some possible 
policies will, howe ve r, b e indica t ed � For it is o ur purpose to 
show that lack of e stabli sh ed policy and approp riate long-time 
pla.nning1 particularly Yd. th r esp ect to the s upport of research, 
is creating confusion and doubt as to the Goverrunent 's capacity 
for wise scientific leadership. This is one of the prime factors 
influencing the distribution and pr oduc tivi ty of sci entific person­
nel. 

Goverrun'3nt Support of Research 

Because of the large funds placed at the disposal of vari­
ous Government departments and B.ge·ncie s by the. Congress for the 
support of s cientific endeavor in many fields 1 th e Government 
has become an outstanding contributor to scientif ic research. 
This relatively new position involves serious responsibilities� 
Among th em are ·the following : 

First, there is the n ecessity to secure a wi se and equitable 
distribution as·between (a) the Government agency, with its 
broad responsibility; (b) th e university 1 with its obligation 

. for training a nd inspiration;, (c) the private res�arch laboratory ., 

with its background of SfB cialization; and (d) the ind us tr ial . re­
sea rch laboratory, with its' techni�al emphasis. Each en joys 
certain advantages and must � · its essential co�tribution to 
scientific progress. Sach depends u pon the other and profit s 
mos t by a cordial relationship therewith. The int eres.ts of these 
institutions are not necessarili ·eith�r 'conflicting or c anpeti­
tive; all gain by an appropriate distribution of financ ia l 
support. 

· 
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The Government is obligated, secondly, to foster funda­
mental as well a s  applied research, whenever t he special capacity 
for such work is found, and regardless of tro type of organization. 
The Government should seek to maintain an advantageous balance 
of support in the various fields of research endeavor des pite 
the nuctua.ti ng interest s of the lay public. 

Thirdly, it shoul d  look to the maintenance of res earch 
effort of high quality by accurately evaluating the needs, and 
the capacity of the individuals and institutions requesting 
support. 

Fourth, Government should endeavor to s ecure continuity 
and long-term thinking o n  research programs, despite budgetary 
time limitations in ap propriations. 

If these ends are to be attained, there must be general 
over-all far-sighted Government planning of research support. 
The activities af·the various agencies must be harmonized through 
consultation and adherence to canmon plans and basic policies. 
Above all, thers must be reliance upon competent sc ientifi c 
-judgment both in the matter of policy determination and i n  the 
detailed consideration of plans, projects , and programs. 
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' .  

Chapter II 

POUCIES NECESSARY 'IV rosm· SUPERIOR RESEARCH 
AND OiffbrRSClENTIFIC ACTIVITIES 

Tm Situation 
. . . 

' . 

\fuat environmental conditions evoke superior scientific 
activity? Clearly they are those which produce full fruition 
of the creative talents of gifted scientists. Hence, in develop­
ing policies for fostering superior research and other s·cientific 
activities, it is necessary to think in terms of the people needed. 
"Tm: research laboratoryu ... is an organization of human beings. 
Ma.nagement too often confuses it' with a beautiful building, Gothic 
columns, names of .famous men of science on the facade, ahd rooms 
full of test tubes and  balances. 11 ( 1'Ma:nageJJJ3nt 's·Zye View of In-
dustrial Research", Cmmical and Engineering News, Vol •. 23, pp. · 

'709-712, April 25, 1945, by Y. Holland#) 

Scientific organizations, of course, are not intended to be 
institutions for making s cientists happy or f or pampering a .favored 
category of individuals who happen to have become research workers. 
But creative scientific accomplishment is not automatically assured 
merely by providing 1arge budgets, elaborate f acilities, and scien­
tific personnel. The formulation of original ideas, the creatio n 
of new basic knowledge, and its applications jmportant for health, 
prosperity, a nd security cannot b e  purchased on order. They are 
the Jroducts of men's minds. And not all men who pass through 
academic halls and emerge with academic degrees are equally capable 
of high achievement. 

Furtl'er more, men of great native ability, excellent training, 
and fine previous accomplishm3nt may become scientifically sterile 
if placed in an enviro�nt which thwarts and represses their cre­
ative talents. If courageous enough, they escape from such an 
environment; if not, they may remain as spiritless, mediocre job­
holders. Dr. Frank B .  Jewett, while president of t he  National 
Academy of Sciences, stated, "Government must necessarily be con­
trolled by general a nd rather rigid rules, many of w hich we are 
commonly wont to describe as 'red tape' and which must be applied 
impartially over a w i de varie� of activities. Thus •••• the setting 
is one in mich a large number of t he be'St of oor scientific and 
technical men are reluctant to operate. As a result, th ere is a 
large tendency toward the expenditure of huge sums of money for 
what is essentiaJly second-�ate work done by those less-than-best 
JJJ3n who are content to spend their lives as poorly compensated 
civil servants." ("The Future of Industrial Research. The Physicist's 
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View." Chemical and Engineering News, Vol. 22, pp. 1754-1755, 
October 25, 1944, by Frank B. Jewett..,) AgaUl., 11It is no secret 
that our . GoverlliJent research agencies are Vie-wed largely by 
private industry as training grounds for sci-entists; periodically 
a large.· part of the cream is sld.alned off. 11 • ("Government Salaries". 
Edi t:orial, Chemical and Engineering News 1 Vol. 231 p. 23f·9 � Dec. 
25, 1945, 'by Frank B .  Jewett.) .or .. Irving Langmuir testified, 
"·Although the public Ul.terest is well' serve d by the application 
of the Civil Service laws to perhaps CJC· percent of the Govern-
JD3nt employees no w acting under them, s uch laws prOduce an almost 
disastrous effect on certain kinds of Government projects which 
require men of the highly specialized trainhlg which i a· needed 
among tb3 leaders in Government scientific research laboratories. 
Sane important Amy and Navy postwar ·researc h proje-cts must be 
assignec:l to Jrivate industrial laboratories because of the known 
impossibility of carrying on thi�Lwark. in Government laboratories 
under CiVil Senice restrictions." (Testimony before a Senate 
Canmittee. Reprinted in Chemic al and Engineering News, Vol. 
23, pp. 1995-1996, Novenber 10, 1945

_
1 by I. Langmuir .• ) 

Tbase quotations merely illustrate opinions widely held 
. in scientific circles. It may be saocking, but it is nevertheless 

true, that many of' tb3 abl er scientists in the country refuse to 
enter the Goverll019nt scientific· agencies. Even more revealing is 
the fact that many of t he more talented scientists Who were in 
Government service have been leaving because they fOWld conditions 
unsatisfactory. 

· 

Obviously 1 Goverrment agencies must do sene thine to make 
Goverrment service more attractive to talented scientists, or 
e lse fail. to carry out pro�rly the responsibi.lities assigned 
them by the Congress and expected of them by the public. What 
Mr. Lilienthal said aoout atomic research is equally applicable 
to other scientific activities under Government aegis, viz., the 
programs "will be eJq:>osed to all kinds of petty· frustrations. Top 
scientists will abjure it; good administrators will ·have nothing · 
to do vd. th it. It will become a fine meeting place. for industrious 
mediocrity.11 (Address before th� ·Americ� Society of Newspaper 
Editors. Reported in The SWlday Star, P. A-4, April �, 1947, by 
D. Lilienthal,) 

· 

Recent Progress 

Recognition of' the dilemma ::racing the scientific agencies of 
the Federal Governnen t led the Civil Service Commission to appoint 
an Advisory Conmi.ttee on Scientific Persomel mich, in turn, set 
up an Auxiliary Committee on Policy. . '!he evils complained of in 
many quarters ware studied arid evaluated, and policy recommendations 
were formulated and submitted to the Civil Service Canmission. 
These aimed at eliminating the· nt.merous obstacles whic h hampered 
the recruitmEnt and retention,� by the scientific agencies of the 
Government 1 of superior scientific rsrsonnel in the munbers n�Jedad 
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for �ffec�ive P.rosecut�on of �he work. 

Insofar as the Ciri� service C�ssion is concemed, it 
is gratifying to recor d that it has taken a· "courageous. a,nd . 
fo�rd position" ( 1'Minim,urn Educational Requirements for pivil 
Se.rvice •11 Ed;i torial,, Chemical and Engineering News, Vo�. 241 
pp . 8.91-2, April lC , 1946 by K. ,J. Shear ) not, only on Jlliltimum . 
educational requirements but on other important matters as well. 
The Canmi.ssion received these recomme n dat ions with sympathy and 
undeJ'Standing; ·it }1as worked ,together with �hese committees and 
has already acted favorably on many of the more important of the 
policies recommended. . . 

For example 1 these committees. were .invited to sub.nd:t sugges­
tions during the formulati on of the new Civil Service � and .·�� 
the new Civil Service Regul&tions. Botp of these documents bec�e 
effect ive May 11 1947. Among the • .  impor.�nt features in these basic 
documents are : 

1. 
. 

Delegation of authority to the scientific agencies for 
recruiting, examining, ratin&, .. and certi fying for appoint­
ment, candida�es for scie ntific _ ao4 teclmdcal posi tions. 
tplis authority has been delegated to Ccmnittees (or 
Boards) of  Expert Examiners composed of qualified in­
dividuals in the depar�nt� and fiel d agencies. 

2. Exclus ion from apportionmen t c0n�ide rations o£ posi­
t ions in the scientific service for which the entrance 
salary is over �3,000 per annum • 

. 3. Se le ctive certification and, when appropr iate , re-rating 
of eligibles on a register on the basis of the require-· 
ments · of a particular pos ition. 

Furthermore, there has been e s tablished w!thin the Civil 
Service Cawnission the position of a high-ranking executive to be 
responsible for all matters involving s�i�ntific personnel, to 
provide the necessary liaiso n for cooperation between the Com­
missi on and the scie n tific agencies.of the Government in the 
establishment an d implementation of personnel policies relating 
to scientific \�ork1 and to have no duties other than those relat­
ing t o  scientific personnel� This is an jmportant forward step .. 

The fo regoin g shows that encouraging pro gress has been made 1 
apd.that the outlook is bright f or further advantageous changes 
in, policy as they are justi fied and effectively presented. Fed<:lr­
al agencies increasingly seek to break a\'iay fran the jurisdictio n 
of the Civil Service C o:mss i on in an effort to avoid the diffi­
culties and delays they have experienced in the past in matters 
concerned v1ith scientific personnel. Improved policies. and re ­
gulations for scientific personnel are urge n tly needed , as v.ell 
as their mare intelligent applic�tiori. 
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· ·.tmut breaking awa,.x;-.from tM C��sion will not, in itse lf, 
impr.ow . ..mat"t&ers, for. the. agenc ies .:ro, .. ��,e� wil� be required to 
formulate· the ir own ru�es a nd regulations· and, in effe.ct, se t 
up a number ot independ� nt littie civil. se rvice commissions of 
their oven. This woul d open th� way tc>· the int roduction of many 
types of uild-es:U-able develo�nts." ·. ( 11Scle.ntists Study Thei r 
Persomel Problems, III. Personml Policies for Scientific i-lork. 11 
Personne l Administration, Vol. 9, pp. 15-�·, Sept. 1946, by M. J. 
Shear .• ) The merit .syste m, · . .Qperating unde r the central Civil 
Service CaDq)issi.<Xh should bo strengthe ned , not YJeakened. It 
has be en damonstratod that appropriate revision of the policies 
and of the regulat ions can be expected within !:!!.. framework S?£. 
!!!_· Canod.ssi on. S1,1ch revision can provide the .ne.chanisma nee ded 
tor· the. satisfactpry so lution of the existi� prOblems of scie n-
tific . persom�l. 

· 

Ma.1ar Needs 
;. ' .. 

It is unnecessary here to set forth tha many policies and 
principles regarded as essential to reme(\1 existing shortcallings. 
They ar'3 not all of equ8.1 importance and, in fact, mst of them 
could readily be institut.Jd, if ·a few _major m�eds are recognized 
and·�roperly mat. Instead of ctl.ssij)ating atte ntion over a large 
nUmber ot personnel problem s arising from t he bulk of t he scicn­
tific·.workers '-n the lm:;ar grades, it s ee.!lls more helpful to con­
centrate Qn improvement in the funct i oning of the relatively 
small number of upper-grade positicx1s. · 

.Young graduates just out of the colleges and universitie s, 
who desire.to·develop scientifically, eage rly se e k opportunities 
to work under. tpe insp:U-ation and guidance of· nQ.ted sc��lltists. 
They travel any distance, e ven to foreign countrie s, arid reje ct 
11jobs11 v.ith good remune ration, in favor of a. chance t o  catch some 
of the· imaginative fire , critical judgment, and specialized t e ch.'­
niques at first-hand from the leaders in science � The finest 
single recruiting attraction, insofar as brilliant and promising 
youngs�ers_are conce rned, is the presehce.oh the staff of bri llia11t 
scientists. In turn, really able and experienced. scientist s are 

more capable of making s rund judgments in the initial se lection of 
junior r.ersonnel, and in selections for pranotion, than me diocre 
nen who have gradually advanced by se niority. 

The grades and s alaries of talente d investigators should not 
be contingent upon those of administrative superiors, IlOl' should 
the only avenue f or mate rial ad vancement open to such scientists 
be that of abandoning scientific work to be co� administrators. 
The E. I. ci1 Pont de Nemours Company has aru1ounced · t he creation 
of a "new .se ries of research positions designed to make science as 
a career as attractive as the administrative .field ••• Seni or re se arch 

-associ�t-es vd.ll be chose n fran men of long .. �ervice, distinguished 
scientific attainments a nd high creative po_tentia l, with capabilitie s 
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for origin�ting, orga,nizing, and conducting their own research 
programs. 

·
They will have substantial freedan in selection of 

work and in the selection o! as sista nts • • • •  and will have �;on­
siderable latitude. for exploratory work in unpredictable direc­
tions." (Science, V ol. 1(;3, p .. lhl, Feb. 1,� 1946, by ll. J. Shear.) 
The Standard Oil Developnent CQlllPB.ey has initiated a program 
Which recogni zes that "�rtain professional empl oyee s should 
receive salaries as high a s tho se paid other members of . t he 
division who c arry major administrative ·loa.ds •" ( Chemical. and 
Engineering News, Vo l • .  25, p .. 242, January 27, 1947, .�y ll. J. 
Shear . ) · . · · 

Genuir1e le_adershiE can be provided only by outstan<H.ng 
individuals who canma.nd .the respe ct of their associates and 
assistants. Lea dership is not to be cootused with paterna.l.ism 
or with neglect , disguised as "complete freedom of action " , but 
consists of inspir ation, encouragement, stimulation, and guidance. 
The intangible qualities of leadership and inspiration are most 
valuable qualifications for a university scientist and. give him 

."an ability through personality, .force of char acter , an.d en-
thusiasm for his subject. to attract to him and to the subject 
he rep resents neophytes eager to join him in enjoying the beauties 
of .his fjp ld. Th3se qualities of leadership also make him a 
desirable man for an industrial -research post .. 11 ( t!An Industrlal 
View of Resear ch Trends. 11, Science, VoL 1C·3, pp. 95-99, January 25; 
1946, by ll. L. Tainte r� ) .. This type of leader is invaluable not 
only in the university and indust-ry, but also .in Government� 

Whether in the · selection of r esponsible investigators, or 
in the training of ywng scientist�� 11it mm t be bome in mind 
that quantity can never take the pls,ce of quality • .  New ide.as_, 
or new a pplications of old ide<U,�., do., not arise fran oceans .of 
minds. They come from a few. ·superior minds in v41,ich inquiry, 
knowledge and imagination are compounded in f avorable proportions," 
( "National Responsibill ty for Research", Journal of Washington 
Academy of Sciences, Vol. 36, pp. 101-101 April 15, 1946, by J� E� 

. Grat. ) �dth high-quality leaders hip provided by top -notch scien­
tists in the upper grades, many of the b ur d�nsome problems now 

. encounte re d in the lo-1er grades should be sG>.lved easily. 

H!ghly Qualified Sc ientific piro ctors 

Even the foregoing will not alor¥3 a s s ure t he  recruitment and 
retention of superi or scientists in the GoyerllllBnt services . The 
man b ubbling over with ideas, and eager to t ry them out experimental­
ly, sh ould not be both\ll'e d with shuffling papers in �ntuplicate, 
filling out property returns and special forms, and writing monthly, 
quarterly and annual reports, a n d special memoranda on  this, that 
and the other subje ct. Nor does he willingly take valuable time 
froin his s cientif ic program for interminable intramural meetings 
and c onferenc�s. Intolerable red t ape, delays in the procurement 
of a pparatus and supplies, a nd exasperating ,Irocrastination in the 

- 10 � 

Copyright © National Academy of Sciences. All rights reserved.

Scientist as a Government Employee: Prepared for the President'S Scientific Research Board.
http://www.nap.edu/catalog.php?record_id=18654

http://www.nap.edu/catalog.php?record_id=18654


c ompletion of personnel actions are enough to drive an en­
thusiastic scientist o ut of Goverrunent service. But worse. 

• •• 1than that.J the �19rker frequently lacks an understanding and a help­
ful. superior in whose .lap he can dump such wearisone distrac-

. tions. fran the actual ):·:esearc::nes with much hope of effective 
remedy, or with whom he c.an h�v.e .intelligent discussion of his 
scientific iaeas and plans. · 

.. All· t9o .o ften tije scienti£ic director has canfortably 
adjusted himself t o  the limita tions imposed by the system and 
would pref er that the aggressive scientist rela.x and vrait 
patiently or shrug off t·he imP.Brfec�ons of life in Government 
service. \v'hen the so-called scientific directo� is a military 

. man with only an undergniduate mastery of engineering, or a 
hospital administrator v4th only· a medical student's grasp of 
llledical re���ch, or an administrative official with no re search 
background whate ver ,·,_he frequently does not know what the scien­
tist is talking about, and makes important scientific decisions 

·on the be.sis of trivial or irrelevant .considerations. 

"Blessed is .the' scientist who serves under considerate 
and understanding administrators" wrote the great Halter B .  
Cannon, shortl y before he died, in 11The W8.1 of' an Investigator". 
(\l. W. Norton Canpany1 1945:.) As Graf �'National Respons.ibility 
for Research" 1 Journal of· \lashington Academy of Sciences, Vol. 36, 
pp. 101-101 April 15, 1946) stated "The selec tion of wise adminis­
.trators of research, the determination of when and how to provide 
support, and how much to pro-..ride will always hold the key to 
success in any expansi on of the research of the nation. 11 She� 
herd, Chemical Director, Amer ican Cyanamid Company, wrote , "A 
research laboratory is usually the sha dow of a man and that man 
is the chief of researc h ••• • technical knowledge .a nd skill ( and 
broad research experience) are prerequisite to successful re­
search managenent. Ho\..ever, without the ability to handle men 
I doubt that a truly efficient research group can be created or 
led by even a highly P-roficient scientist • • •• To bring out the 
best of his men, the director must stimulate, inspire, encourage, 
and ·lead his men. 11 ( 11How Can We· Build Better TeaJIWfor!<· vii thin Our 
Research Organization",. Chemical.and Engineering News> Vol. 23, 
pp. 004··007, Yay 1r 1 19451 by N. A. Shepherd.) 

Sane practices of. delega tir..g responsibility (and author ity) 
for the direction of scientific work have given rise to acute 
dissatisfactions, particularly in agencies co nducted under the 
commissioned-off icer system.. Oue report says that the Army and 
Navy "wish t o  r id themselves of t� complaint that tl� services 
are putting 'science in. khaki t ". ( "Potana c Postscripts", Chemical 
and Engineering News, Vol. 25, P• 6�3, March 1(·1 1947, by A. !J:lggino) 
Says E. U. Condon, 11Vie must regain fo r all scientists that freedom 
from military dominati on which is so necessary if science is to be 

. used for peaceful en ds" as well as for military ends. This is 
essential in the interests of the military themselves. Because 
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the scie ntific spirit is so completely opposite to the military 
spirit, science simply will not go for�ard under dominati on •• ,. 

- . ··lii.litary operatio ns and' scientific research are two quite differ­
ent kinds of human activity, and neither should be subordinated 
to the ·other •• • •  Physicists • • •• can carununicate only through officia1 
channels i nvolving cen sorship of ·their communications by iu'my • 

off icers without knowledge and so without understanding." ("Scie nce 
and Our Future", Science, .Vol. lf.3, pp. 415-17, April 5, 1946, by 
E. u. Coridon' .. ) · · 

·'· 

An ·editorial ("NaVy- Promotions it, Sditorial, The Washington 
Poot, Nov .. lO, 1945, by E. u. Condon) stated "Officers dependent for 
a dvancement upon the affection or esteem · of their superiors are 
likely to be· wary indeed of expressi ng any doUbt that eve-rything 
is as it should be in the best of all pos sible naval worlds . The 
virility of any service stems fran its capacity for inter nal 
critic ism , fran freedan throughout the· hierarchy to suggest change s 
in ac cepted ways of 4oing things and to find fault with maladminis­
tration abt>ve. �� promotion system which lends encouragement to 
sycophancy is certai n to produce sterility . 11 

· Nevertheless , the fact must be faced that, i n an officer 
corps., there is instilled respect for authority and obedience to 
order s from above. · The atmosphere· is, of course, hostile to the 
creative sci entific approach which requires co nstant questioni� 
of established ideas a nd practices, and which renders only that t:espect 
to authori ti es that the evidence shows they deserve. The blight-
i.e€· effect of an officer s-.rstem on c reative scientific work has 
been most evident in the Jtilitar.r departments, but it also exists 
in·other Government services where officer corps are dominant. 
Cognizance has bee n taken o f  such situations and Admiral Furer, 
for example , has said that study is warra nted of "The re� atio nships 
between the professional officers of tbl3 Army and Navy anu the 
civilian scientists. Th e degree to which the parallel attack 
·under independe nt direction is desirable , es pecially insofar as 
it affects the morale o f tro · laboratory worker, is deserving of· 
much thought . 11 ( 11Poo t-\iar Ui� tary Rese arch 11, Science, Vol. l(X1, 
pp. 461-464, No·vember 24, 1944, by J. A. Furer�) · · 

In o rder to attract and retain· the services of top-flight 
investigators, scientific direc:tors must have the reqtdsite 
capacities. The Chairman of the .EXecutive Canrnittee, Pacific 
Division of the American Association for . the Advancement of Science, 
wrote ("The Mag nuso n Bill", Science, Vol. 102,·p. 524, Nov. 23, 
1945, by H. S. Reed) 11I am not in favor of having the research 
funds spent in the existing laboratories of the Fe deral Govern-
ment be�use I do no t believe that there are not men in those 
laboratories who are capable of directing basic scientific re­
searches� expect in a few cases," The executive canr.rl.ttee 
endorsed this letter. How may'highly compe tent scientific re­
search directors be s elected by the Government services , and how 
rray the overlapping o f respOnsibility and authority between · 
o ffice rs and rese arch directors be resolved? 
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Fo� one �th.i� the vast differenc� �tween .administration 
of r.ese·arch and adm:i.ro.stration for research is not Widely ztecog­
iiized., .: ·. '.f� :se�uring. of :�PP.rciprlations , 'the provision of �uildings 
and facj,litj,e �,  .t-!le proe��nt of s upplies , the keeping ·of · payroll 
records,  etc . �  &re adnli.nistra�ive ne ce sf?�tie s : in s eiel_ltific organi­
zations . These activities are ne ee ssarj' 'to 1t13ep tqe : organization 
going as a' machine , and "yet they a� admihistrative, 'semce s ;  
hence , administration !2!: re se arch. On the other hand, the de ... 
velopnent · of. r�sr.F �.h policies ,  the sele ction ;>f appropriate 
P!('rsonnel, t}l.e ev�uation of current proje cts 1 the planning of 
future , iny��t�ati�.��. : t� guician�e and le aders hip ' in the · actual 
researf:h programs., tne. allocations of rese arch funds atnong the 
VS+ious .proje cts _which ·�· to; � expande d «- c ontracte d, · etc . ;  
c�t.itute the : administrat"ion · of r� search . ·  Admih5.strative 

. 

officials cr ��ord;i.riates � �rate ·properly in the 'former· 
az:ea, but· t� a�zrl:stration .2! re search must be iri the hands 
of h,igl}ly qualifie d rese arc h dir9'ctors to be successful. 

. . . . . . 

S§!arz Schedules 
' • •  l. • • - • • 

�. , .  ,� tike' ... many ot�;r -tte rs in Government , salary sche dule s 
are often ' iiewed through the wrong end of t he teles cope .· Re­
latively good schedul� s p�vail in the lower-bracket s cientific 
positi� , bgt · t�e rem'uneratiq.r�. f or top. positi.ons is too low. 
This is false economy. Since the whole spirit and the · accomplish­
ment of an agency may depend upon the policie s ,  ·capacitie s ,  and 
characte.:r of .a handful of men in the top research posi tiona 1 t he 
creative achievements ' or' the out:tit may be stultifie d by me di-
ocrity cr incanpetence there . · 

· ' 

In V:i.e:w. of the general recognition that our destinie s 
now depend upon developments in the sciences �  it �eems essenti al 
to offer salaries far the more important · scientific positions 
which are s imilar t o  those pa.�d individuals holding important 
ppsts in t he Fe deral Judiciary . 

. But sc ientis ts also insist on c ondi tiona in which t heir 
cre ative t alen�s c� function mcis t freely. However, highly 

. competent scientiSt s .are rare and Goverrunent salary s che dule s 
s hould be, adjuste d  accordingly. 

Better Administration for Re search 

Res�arch and other, s cientific activities have not usua1.1y 
been pla�e d in a dvance in Government agenc ie s -.  They grew up1 
more or le ss g radually 1 as a natural adjunct · to legislation·. in 
the f ieldS . of agric':Jlture 1 military se curity, public health, etc.  
Conse quently A prqce dures have never been developed specifically 
del:Jigne d .to. f9ster the effe ctive functi onirig of researc h arid' · 
other s ci entific activities . Many ' of the policies end 'procedures 

· have cb viously been ·  Ul-fitting1 and a better f·it i s  urgently 
neede d. · Policy Principle No . 1 , a s  approve d by the Adviso ry 
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Canmittee on Scientific Personnel , states "Scientific \-; .. " .. � is 
· a: highly spe cialiied fWlction of great iJDportance whi ch; for 

satisfactory perf·ormanc e ,  re quires separate organizational 
treatment wi. th spec ially designed procedures administered by 
per sons with spec ial qualifications in the operating depart­
ments , the Civil Service Commission, and the Bureau of the 
Budge t . "  

The C ivil Service Commis sion ha s authorized decentrali za­
tion of its activitie s with ·respect to s cientific and technical 
personnel, and has delegated tm recanmended a uthority to the 
scientific agencies .  It has also provided the aforementione d 
high-ranking executive t o  devote himself exclusively to matters 
affecting scientific personnel. His duties should be expanded 
until all the activitie s of the Civil Servi ce Commis sion Which 
involve scientific persome l c ome  under his jurisdiction and, 
in effe ct , cons titute a SCientific Branch of t he Civil Service 
Canmis si on. 

Similarly, there should be evolved, in the Bure a1 of t he 
Budget ,  a group of : pr,operly qualified expe rts lh o  would devote 
themselves exclusively· to the budgetary problems of the researc h 
and scientific agencies .  · Such a group could act with more discern­
men't than is available at · present in formulating the budget re-
quests of the agencies . · 

However , . should all these recomnendations be adopted, there 
would sti ll be the gre at gap between top policy and day-by-da.y 
implementation . Routinized personnel and procurement c lerks 
mB3' unnecessarily compl!c ate }r ocedures , either oblivious of new 
policie s and regulations , or else dispose d to ignore · them as 
unne ces sary innovations . 

There mus t be adninis trato rs who understand the obje ctives 
of their s cie ntifi c  agency, who realize that the new rules and 
regulations of the Civil Service C anmissi on are cesigned t o  
Jr omote e fficient c onduc t  of t he Government ' s  business,  and who 
are enterprising , energetic m d  courage ous e nough t o  expedite 
what ne eds t o  b e done, e ven if ine rtia or an tiquate d procedures 
in other parts of t m  agency ' s machine must be overcome . 

Such policie s are c ontmuously open regis ters in the upper 
bracke ts of s cienti fic positions , a longer prObational period 
than one year for research positions in the higher g rades , a 
more widespread use of the fellowship s ys tem in Government 
agenc:ie s ,  greater s peed in r;ersonnel actions , greater partici­
pation of scientis ts in t he  formulati on, defense and allotment 
of b udgets , mor e suitably qualifie d cl as s ification analysts, 
etc. , need not be dis cussed ro re .  With the authority granted 
in :rr inciple by the Canmissi on to t ro  s cientific agencies, with 
better sele cti on of research and s cientific directors , and wit h 
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highly competent administrators !2£ research , it would be possi­
ble f or  t op peo!Jie to recruit and re tain superior s cientists on 
their staffs, m d t o  successfully op:� rate t hei r s cient ific enter­
prise s . 

We cannot , of course, expect. t hat some time the maj or 
personnel pr oblems in t his  area of Government op:� rati ons will 
all have been s olve d. Ce rtain types of pr oblems will always 
exist , an d  new one s will pr obably arise . We can, however, provide 
continuous study of such probl� .- . . .  This should. lead. to �- con- . .  - . -
tinuiQ5 pr ogram of recoiD�Wnded improve.roo nt s on a Gove rnment-wide 
basis . This might be done by c ontinuing the life of the Advisory 
Committe e  on Scientific Personne l an d  it s �iliary committees, 
or in other ways ( e . g. , under tm propose d Nati onal Science 
Foundation, or an Inter-Depart.ne ntal Scien ce Committee or Board) . 

The c ardinal prir.ciples .  in getting and keeping s uperior 
scie ntific people throughout the Goverrunent s c ientific agencies 
.rrd.ght be listed as follows : 

· 

1 .  Put le ading s cie ntists at the t op of th ese s cientific 
agenci es .  

2. Place exr.erts, qualified for scier.tific personnel 
work, .  at � t op of a spe cial branch of the Civil 
Service C o::1r.1is s ion . 

3. Place s r.e cialis ts in the management of scientific 
affairs at t he  top of a spe cial branch o f  t he Bureau 
of t he  Budget .. 

4. Provide these expert s with all tre ne ce ssary authoriza­
ti on to tackle t he problems and work out solutior:s . 

5 . Pr ovi de highly compe tent administrators ..!..2£. research 
( not mere ly of research) to the s cientifi c dire ctors 
in the age ncies s o  that t he  policie s  adopte d at top 
levels re ceive s 6und, vigorous , and prompt action . 
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Chapter lli 
. ·  

RESEARCH ADMINIS'IRATIOfi 

\thy lte'se arc h Administrators are Neede d 

The terc 1 1resear9h" }W.s c ane .t o carry such presti� that 
there is  a strong _ .tendency : to . groilp under it a serie s  of 
activities ,  r�irig. from t� . �ost erudit� and free scientific 
inquiry known a·s pUre or ' bksic or" 'fundam�ntal rese arc h, through 
applied re search to .  deve lopment. , testing, and even de sign . The 
dividing line s l:!e�Yie �n 'tne.�e ty·� s Or effort are neither well 
define d nor definable , and they all fre quently take. place in 
one orga.t'i�zation amd perhaps und'3r 'one roof" 

·This is true in Government , as in industry, and to an 
increas ing eA�ent applie s in te chnical s chools and universitie s . 
The pr osecution of this extended  series of activites in a single 
large group ar establishment emphasi zes the need for ade quate 
and. ,s�etimes rather elaborate organization _, and for adminis­
trators· tp make the organization "function . In addition to the 
variety of work carried on, t he magnitude of e ven s ingle enter­
prises .  in_ modern researc h i s  so great ·as to require large groups 
of speci:� sts combined into research teams ,  with t.)le 'resulting 
need for defining the.ir relations , and for the solution of organiza­
tional and administrative problems . 

Uhat Research Administrators Do 

Research administration is of little concern to  the lone 
worker in a university laboratory prosecuting a problem in which 
he does all the work himself ,  or with a fe w assistants . But , if 
his enterprise is one of the type be coming increasingly common, 
wherein sevaral score of workers are re quire d, the proje ct leader 
is very likely to find himself much more concerne d with how to 
make his group work together effectively t han with the technical 
problems that arise in the work.. I f ,  beyond this , an instit ute or 
establishment exists whi ch is handling several suc h  problems 
simultane ously, the top two or three levels in the organization, 
together with a sub stantial staff, will be very largely occupied 
wi th the problems of administration . 

The more important activities of these research administrators 
will be the fo llowing :  

1.  Provision of  adeq_uate funds for prosecution of t he  work, 
be they obtaine d fran a private donor , a board of trustees , 
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a 9oard O�)iil:ec.tors , a S tate legi sJ.ature ,gr . the 
Fe deioal:�·es.s ·; · 

. 

2 . Guidance of the program of the establis � nt · within 
the limitations set by those who provide t he funds, 

· or their a:gents . · 

3. Payment of the employee s, with the time-keeping·, book­
keeping ,  accounting , and all that is ne ces s ary to have 
ea ch worker paid on time . 

\ 
. 

4 .  The provi sion of space , or the equit able divi sion of 
that available in ac c ord with the real needs of the 
various c ompetitive groups . 

5 . The provision of laboratorr equipment ade quate for the 
s olution of t he pr oblem, and apportionment of available 
funds to pr ovide that which is essential to all, before 
any re ceive that which is superfluous . 

6. The provision for expeditj.ous purchase of suppli�-�· 
This is particularll� difficult in Government be cause 
of the multiple che c ks  re quired by public acc ountabilit�r , 
and the nece ssity of prote cting the Treasury from the 
unfortunate but too c anmon paralysis of private 
cons cience in the pre sence of public funds . 

7.. The establishr.ent and enforcement of re cruitment , employ­
ment , promotion, and s eparation policies o 

a. The balance of manpowe r and funds · between services , such 
as clerical ,  housekeeping, drafting , machine work , report 
preparation, and library , and te chnical productive effort 
within the activity, and the equitable division of avail­
able services among those c anpeting for t hem. 

9 . Se lection of pro.1e cts which his e stablishment undertal�s ,  
which re quire that he be able to:  

( a) Determine whether his e s tablis hment is capable 
of carrying them out satisfactorily. 

· ( b) Judge whether they are of sufficient importance 
to warrant the expenditure of time and e ffort 
involved.  

( c ) Know what fraction of the total effort they me rit ,  
if undertaken. 

(d) Justify refusal, when ne ce s s ary .  

( e) Re cognize pr ogress or lack of i t 1  an d  de cide 
whether to increase , diminish , or cease effort . 
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The �& · of Pe rson Requir�d for Research Adnrl.�stration 
In order t o  function e ffe ctively, the rese arch admims­

trator mus t pos se s s  a variety · of characte ristics and must have 
had broad quali.t'ying experi�nce·. Ainoilg t.he things required are 
the following ( not ne ce ssarily in order of. importance) : 

1. He m�t have a gOQd \presence . . .. . . . . .  
� . . . 

2 .  He must be able tQ analyse , organize ,  write , and 
orally state his thoughts in a clear and pe rsuas ive 

. ·manner . 

3 . He must inspire c onfidence and loyalty, with well­
traine d s cientists and e nginee rs ) as well as with 
clerical pers onnel, membe rs of t.he t rade s inc luding 
their unions , administrators ., · arid ·s ometiines legis­
lat.oz:s., and military pers onnel • 

. 
4. He must know enough about the requirements of research 

. to �e cide �or;-e ctly in a c ontes t for sp���, e,quipnent, 
· subpro.t'es sional or mech�ical as sistance , ar other 

re qui re d faciliti es, .  _ 

5 .  He mus t J>Os ses s a _certain impatience with the restraints 
of t he  system under.  wM,-ch he wor ks , particularly in 
Governnen t, and t he energy ne cessary to improve it 
c�nt�uousl.y .  

6. He mua t be acquainted at the s ource s of . 't:rained manpower 
and have a sufficiently s ound reputation at those 
s oqrce s ' to e nable · hini to draw from them .· · He must be 
able to sele ct ac curately the qe st qualifie d applicants 
for t he  more important pqs i-tions in hiis "Organization.  

7. He must unde rstand his pe rs onnel well e nough t o  
establish and maintain poli cies f or profes siqnal 
improvement and advance� rit ,  and t o  provide a c oopera­
tive atmosphere which will enc ourage t he growth of 
inte re s t in pr ofe ssional achievement , and enthus iasm 
for t he  .work .be ing d one . 

It is fairly obvi-ous t hat only a pers on trained for and 
experie nce d in research can pos ses s  t he ne ce s sary technical re­
quirements . Without these , he cannot gain the c onfidence nor 
will he be like ly to re tain the service s of able rese arch workers . 
It doe s not follow that, given succe s s  in research, a man will 
also be s ucces sful in researc h adminis tration . Many of our mos t 
bri lliant resear che rs are not well qualified f or administration, 
and should not be burdene d wit h i t . · 
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The Acininistration of Research in the GoverrJrDent 

The Government is not ,  for many re as ons 1 in a good com­
petitive pos ition for the employment of rese ar ch administrators . 

One of the first is salary limitation . vwben industry asks the 
s cientist to lay as ide his te chnic al work to guide the efforts 
of his colleague s ,  it provide s him with a relatively hands ome 
reward in t he way of s alary. Goverrunent make s no such provision, 
the tql administrative pay being the· same as t he t op pay in 
straight te chnical work . This would be no serious handi cap if 
government&! e stablishnlenta we re limite d to groups of pe rhaps 
a dozen worke rs . But when a Government s cientist demonstrates 
tm ability to lead a group of several hundre d researche rs , his 
services are likely to be s ought by indus try or even the univ­
e rs itie s at a considerably hi gher s alary le ve l .  The lack of 
enough high-grade adminis trators is one reason for the multipli­
city of rules and regulations in Gover nment ,  with the resulting 
inflexibility which is so hampering t o  an ever-changing research 
program . The remecy is obvious , and. there is every reas on to 
believe t hat it would pay lar�e dividends . 

In the I!' ovis ion of funds for research , the Gover� nt 
suffers s eri ous handicaps . First ,  the needs of any one group 
may have to fUter thrwgh three or four .}.evels of administration 
not very well e quippe d t o  understand t hem, and may re ach the 
Congress in a form which rails ade quately . t o  jr esent the true 
situation .  This re sults from the . detailed consideration of 
eipenditures by Congress ,  despite t he  great size of our govern­
me ntal organization. Second, arbitrary over-all limitations may 
be s o  de cre ed as to p:l rmit no c ons iderati oo of t he  re lative merit 
of v arious pr ograns . The se limi tations are often impose d by . 
political pre s sure generated by f ai lu� of t he ele ct.orate to 
understand t he  pr oblem. Third, ye ar�to-year appropriations hamper 
the planning of long-term programs . Efforts are being made to 
pr ovide long -term appropriations for re s e ar ch. 

In the guidance of programs t ha ·· re search administrator may 
be too hampere d by nontechnical limitations impose d  by s uch 
things as b udge t  c;:ont1iderations , lack of � understanding in higher 
e chelons , or inflexible rules and regulations . In the Government , 
the machinery invo lve d is too cum�rsome to pe rmit easy adjus t­
me nt of such matters and parti cularly where funds are concerne d, 
the machinery involve s too many le vels· of organization . The 
solution lie s in the choice of better administrators and t he  
de legation t o  men ol sufficient authority to .pei:'mit t hem to 
opa rate more effe ctively .. · 

. . 

. In P!Z' the Goverrment range at present and under current 
classification pr oced\.lrOS , canpete s fairly ·well with nongove rn­
mental r ates in the lower grade s  and for s traight te chnical work � 
How�ver , any widespread down-grading , such as .has been thre atened, 
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can only result in the lo ss of JOOre of t he Government 1 s  best 
talent t han  :hB.s alrea.'ay 1iccurre d. · : The ·administrator ' s  difficulty, 
in mo st case s ,  lie s in the canplex pr?ce dure at es.tablishing a. pay 
r.ate . Tre Navy moved t ov;ard de centralizati on of t his · procedure 
in i ts larger re sear'c h arid de�lopnent establishment s .,  but ti-e 
full advantage has not acc rue d ,  be cause the c entral office still 
revi ews all actions in s uch de tail and re quire s so much in the 
'1183 ar detai led justification ,  tha t no si.mplitication 'or procedure 
results .  It is to be hope d that time ' and experl.en(:e will .extend 
ani improve this practi ce . 

· · 

The governmental establishments , e epe ¢-a lly mill t�y agenci es 1 

pcs s es s  s om-3 of the finest eguipnent now e xtant • .  Howeve r ,  with 
the current c ontraction of f unds , t hi s  condition ·Jn83 n o:t ).ong 
persis t .  and � �stablis hmants may fin d t heruse�v.e s  ua�ng 1947 
equipnent long afte r it has be e� obsole te . T� rese arch adrriinis­
trat or m\.13 t combat this danger vi gorously by clearly i.Udicating 
tre high cost of ope rati oo which re sult s when ma.npov.er a. nd e qiip­
ment are out of balance . 

, ·  

The rese arch am�nis trator face s a probable revers ion t o  
prewar procedure s in t he  purchase of .eguipnent . The bid system, 
when applied t o  small ' purc hase s 1 be cooes tremendously expens ive to 
operate , and its slownes s is a serious handicap in the prosecu­
tion of r e search, where long-range purchase plans , ade quate to 
COver all possible COntingenci. es I C almOt be made • Jfforts a re 
being q,de t o  re tain s ane of t he adval'}.tages of t he eme rgency 
llB thods , with cut undue risk of acco�tability. It i s  important 
t hat the se efforts be supported . 

Per sonnel administration wi ll  probably continue to be the 
re se arch admini strator ' s JOO st pres s i."lg pr oblem. It is aggravate d 
by the pre sent serious shortage of traine d pe rs onnel, resulting 
fran a s h<r t-sighte d Wa.r -t� training pol;i ey .  A dim view of 
Gove rnment scientific servic� as a career is s till held by many 1 
though t here is s �  e vidence of improvement . The de central i �­
tj,on of the f uncti ons of the Civil Servi ce Coounission is making 
it easier to put t he vital element of personal contact into 
re cruiting s cientific and te chnical pe rsonnel, and this mcq 
yU3 ld a s ub stantial impr ovement in quality of applicants . The 
adaptation by s ane of the bette r industrial firms of sam of 
the Civil Se rvic � me thQd s  1 s uch as the re quiring of applicants 
to take a written examination, will makl'3 canpe tition somewhat 
easier. The Navy ' s  de centralizat ion of clas s ificat ion in field 
s tation s , if allowed to fu.nction without t oo  much inte rference , 
may fall int o adminis trative hands of strength ade quate t o  .make 
it work, with a very gre at benefit to all c once rne d. 

. , Rese arch and Development in the Arne d Forces 
. 

Up t o  1940 rese arch and deve lopment in the armed force s 
' was a minor activity. With the demonstration in the war of t he  
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advantages of rese arch in military a ctivitie s , c ame  a ve ry 
substantial effort t o  c ontinue it at a much higher level in the 
future . This has emphasize d a basic diffic ulty llhich fonnerly 
was of great importance in conne ction with rese ar ch in the armed 
force s and may yet be a serious threat to its effe ctiveness ; 
namely, the tenden cy to embody all authori ty and responsibility 
in the military per sonnel . This practice leads t o  an organiza­
tion whic h  is essenti ally amateur in it s approach to its problems 1 

and t he res ults obtained before 1940 in many military agencies 
strongly re flecte d its disadvantages . 

During the war, the military and t he s cientific professions 
le arned t o  work toge the r ratmr effe ctive ly 1 and the les sons 
le arned in this proces s  are pe rsist� . In the more effe ctive 
military research agencies, there is a cle ar-cut re cognition of 
the partners hip basis which must exi st if rese arc h and develop­
JD3nt are to be pr osecuted succe ssfully . 'lbe s cient isv must and 
do have an ade quate re cognition of the trained experience , func tion, 
and prerogative s  of t he  military, and t he military in turn must 

· 

and does have adequate recognition of t he function, responsibili�y, 
and prerogative s of t he scientis ts . During the war, in t he  organiza­
tions where this mutual responsibility was re cogni ze d, sane very 
good and very useful weapons were ceveloped at relatively small 
cos t .  'lbe re was le ss production of devices and e qui}l!lS nt v.hich 
could not be use d  be cause of t he  failure to give adequate c on­
sideration to t h9 military requirements in its de sign . 

These _ considerations lead to certain points of maj or im­
portance in tl'e future c onduc t of rese arch in the Government . 
The se points are deeJD3 d espe cially urgent in vi ew of the rising 
importance and s c ope of rese arch in the Government 1 the nee d  
for s uch work as a f undamental of reas ooable preparednes s ,  and 
in vie w of t he  s ho rtage of s cientific pe rs onnel generally whic h 
re quires highly compe tent per s onnel management in research , not 
only to econcmize on f unds but on manpower as well., They are as 
follows : 

1 . Tm researc h  administrator as sume s incre asing 
importance as w ork expands . 

2. He must be outstanding a s  an administrator and 
al s o  esp3 cially gifted as a s cientist • 

.3 .  'lbe Government mm t be able to s e cure s uch personnel 
by having ade quate pay s cales an d particularly by 
giving s cope t o the dire ctor to function independently 
as s cientifi c needs dictate . The d ire ctor mus t n ot 
be hamp3 re d by restric ti ons impose d by nons cientific 
administrators at a higher level . 

4. Particularly in t he a rme d forces 1 research mus t not 
be so handle d a dministratively that unqualifie d 
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personnel excerise judgment and imPose restric­
tions which will. hamper effe ctive a ccomplishment . 

1 . " .  

' .  · '· 
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C hapter IV 

BUOOlTAR Y FROBWJS . 

Introcl
.
uctton . 

. Current .. dis.cussio� in c·o,ngress clearly demonstr�te tha� 
persoJ]llel man��•pt pt Government s·ci�nti.fic' �mplotee s is 
intima:t�ly connecW.d :wi�h Q\ldget�y probleJDB . Yuch ' time is 
lost from., bis career wbtn .a scientist change;� his plac.e and 
type of WQl"k;· Hence �·  pe is $specially s�ns itiv.e to the eta- · 
bility o.f his · employm!nt. It �s 1 therefcre 1 , o.f paramount im­
portance to gooc1 research work that a st�ble budget s ituation · 
be assured for a. reasonable futute period� . fdthbut this , good. 
scientists are \Ullikely to be interested. Hence 1 budgetacy 

· problems are vital to discussion· in thi� report.· 

Justification for Rese arch Budgets 

Need fo r better understaric:ting o.f the Q.f.ficient ·level of 
. budget ·justification is basi� to reconsideration o.f t he  proper 
'roles. of t he  ·research asency, the Bureau of the B�dget,  and tb3 
Coll8ress in the .fie ld o.f Federal budgeting for research. · The 
�'$search agency 1 which is generall.Jr a Constituent unit in a 
larger departmental structure, must formulate its 'budgetary · 
needs in t.Qrms of tbt. cos ts o.f doing spe cific j obs . The research 
budget is justifie d 'through ·the · proces s- ·of · ·convincing · successive 
evaluating groups within the department, the Bureau of the Budge t ,  
and t he  C ongress , o t  the merits o f  the various }rojects . Whereas 
the reviewing. ag�ncies ID/J.y approach , let us �ay, a constructi� · 
program, by oonsi.dering the nerits· of wilding t his  bridge or · 
that dam 1n om( State or anotm r ,  such w ocedilre · has crucial weak­
nesses when awlied t·o researc h. Tb3 deferable or nonde terable 
nature o.f. research pro jects can be determined only in relation to 
tbt t otal prosram o.f which the.1 are the e lements.  

. 

Ttus, it beccD s important to decide wmtler research. budgets 
are to b8 appraised by reviewing agencies at the project or at the 
program level . Initial]3, the distincti on ·  be tween the project and 

· the program must be understood c·lsarli: 1) A prognm usually · 

COnSiStS Of more than Ol1B 'pttoj�ct I and 2) the pUrpose and (lature 
of ·a }r ogram can be expressed in general terms which can be under­
stood without a backgrouiu:l of s cientific training, wb3reas 1 an 
understanding or· a project , ·  to�ether �t� an estimate o.f its 
value to t b3  program, calls for spe cial skills . The ·annual budget­
ary process is a useful adium .far policing the distinction. 
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Conce ive d broadly 1 the jus tifi<'.ation level should include 
an evaluation of the proj ects which c omprise t he  total res earch 
p;rogram within the bureau or offi ce of t he depar'l:.lle nt having t� 
ne ce ssary te chnical res ources t o . judge the pro jects expertly . 
Justi fi cation t o  fis cal offi ce rs , howeve r ,  s hould not go below 
the program to t he indivi dual pro je cts . 

The deparw nt na ke s  t he primarY de cision as to the emphasis 
to be place d upon alternative p- ograms in terms of budgetary allow­
ances . The Bureau of the Budget reviews t he  department ' s  re ccm­
mendations to de te rmine· s hifts in pr ogram emphasi s ,  and re quire s a 
justification at t he  pr ogram level : In addition, the Bureau of the 
Budge t is intere s te d  in dete cting duplic ations of rese ar ch programs 
among vari ous agen cie s ,  and in s e c uring a reasonable balance among 
them . Finally, the Bureau of the Budge t has a legitimate function 
in appraising the e ffe ct of pr oposed rese ar ch programs upon the 
fis cal and a dminis trative }r ogram of t he  President .• a ul  in formulat­
ing advice t o  th e  Chief .Exe cutive as to  the de sirable level of ex­
pe nditures f or each of the clas sifications of gove rnmental activity:� 
of which rese ar ch may be one . 

The Congress then reviews the Presi dent ' s  budge tary program 
t o  de cide whethe r o r  not fun d� are to be appropriate d or authorized 
in gre ater or le s s  degree than reque s te d  by the Pre s ide nt , both for 
broad functions and general pr ograms � In addition , C ongres s sets 
the final limits of annual expenditure for the Government as a whole � 
and may, through its actions on appropri ation e stimate s ,  e ffb ct ively 
establish expenditure le vels on programs . 

Long-term Programs Instead of Short-te na Pr o.1e cts 

Current budge tary proce dure calls almos t inflexibly for 
estimates o f  future appropriations on a one -ye ar basis � Yet rela­
tively few of the re se arch pr ograms actually undertaken by Gove rn­
ment agenc ie s can be planned ade quate ly ,  or the ir probable value 
appraised, in terms of les.s t han thre e ..,  five , or ten years of workr 

It would be he lpful if a ll  re searc h pr og rams could be pre­
sente d to the Bureau of the Budge t and t o  Congress ional app;:"opri a­
tion committee s on a bas is of t heir long-te rm or ultilm. te obje cti\'6s , 
and if appropriations were granted for t hat part of t he program t o  
be unde rtaken in the next f is cal }:S riod, In other words , a program 
s hould be pr oje cte d three-to-ten ye ars into the f uture ; it should be 
revie we d) modifie d t v  mee t change d  c onditions , and approve d each year 
by the Bureau of t he  Budge t , and C ongre s s � There s hould be c ombined 
with t he  pro je cte d  pr ogram a statement of previous activities and ac­
complishment s , The prlma.ry purpose of su ch a canb ine d s tatement 
would be to put next year ' s  b udget re quest int o the proper pe rspe ctive . 
The patte rn o f  e ach ye ar 1 s b•tdget justifi cation would be �  
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1.  

2. 

To c ons ide;r the. long-�n program approve d in the 
previous yef!.r . as the bas e;. the long;-range program 
would 'also ·proje�t the expe cted rate of expenditure . 

To se t forth an;/ change in t he conditions upon which 
the tr evious year fs long-range pr ogram was based .  

T o  a·gre'e upon any modifications · in the long-range 
program and insert this program �s a part o f appr ovria-
tion committe e hearings . 

· 

To determine the appropriation for the next fis cal 
year in accord with the long-ra�ge program. 

Actually this patte rn is partially dsed in certain spe cifi c 
cases . The practice shculd be ma de  general . 

· 

Appropriations should be in . lump s ums for broad p�oc;rams 
ins tead of in spe cifi c sums for de tailed proj e cts . This woul d 
give ne e ded flexibi lity to re se arch operations and permit adminis­
trat'ive he ads of s cient ific bureaus to modi fy proj o cts in the light 
of sudden and unexpe cte d s cientific dis cove rie s . The very nature 
of s ci entific rese ar ch involve s unpre dictability of the outcome . 
If t he outcome were known_, the proje ct Ytt>uld not be re s e arch. As 
previ ou sly noted, the formulat ion of spe cific pr oje cts to c ontribute 
to a g eneral program re quires s cientifi c knowle dge and t herefore 
s hould be le ft to t he s cientis t for de ci sion . 

Appro,:>riation f or 0v"3rlapping Biennial or Longe r Peri ods 
. .: I 

Sustaine d  suppor t is des irable for proe rams which should be 
planne d over a peri od of ye ars . For example , ship, aircraft, and 

· dam c onstruction have b e en planne d and f unds made available unt il 
spe nt ,  rather than on an :.mnual pie cemeal' basis . l.tuch devel opment 
wor k i s of the s ane naturrJ s ince it is · known fr001 the ve ry  beginning 
that a g iven program or pro j e ct cannot be canple ted within one. ;;·ear . 
For example , re se arch progra.ms on the e ffe cts of radi ation on human 
bei� s should be continue d for many ye ars . The ra diation e ffe cts 
may not bec an.e apparent in les s than 2JJ or 30 years . Tha principle 
of guarantee ing .funds f or ruore t han one ye ar i s  re cognize d in con-

. tractine for research w ork with outside agenc ie s .  Fund.s once 
obligated by co ntra ct, under certain s tatue s , remain available f or 

· expe nditure f or three years after t he appropriation is made . In 
the Offi ce of Naval Re se arch an d  the Atomi c  Energy C cmmis sion, funds 

' obligated for co ntracts remain available for expenditure for five 
years afte r too appropriation . · 

The justific ation for such authority is t hat conm�rcial or 
unive rsity laboratories are reluctant to undertake a research j ob 
unle s s  there i s  a guarantee t hat funds will be available ove r a 
peri od  lof€ e nough t o  comple te i t .  From the point of view of the 
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. . 

univers ity or c cmJie rcial. laboratory; it doe s not pay to· buil d 
up .a rese arch stat£ and .f acilitie s which may be disbanded at the 
end of 003 year and before tlle job is finished. For similar 
reasons 1 fun ds  transferred fran one . agency to another on a wark­
iqs -fund basis remain available f or·  obligation for t hree years . 

. . 

If university and commerci al  laboratorie s do .not .find it 
e fficient or worthvhile to ac cept research pr og:rams unl�ss funds 
are guarantee d for the e:Xpe cte d duration of the program, why 
s hould not Government rese ar ch funds be ·similarly · guarantee d? 

The des irability .of guarantee'ing furtds for more than one 
ye ar  must be r e concile d with the C ongress ional responsibility 
for determining t he p- op! r  level of rese arch activity, .its rate 
o.f increase or de cre ase 1 and its relation to the .financial con­
dition of t he  country. · · The gUiding principle should be that 
sudden e nforce d  chang�s in t he  rate o.f activity are unde sirable . 
Too rapid expansion o£ .contraction of a rese arch activity is 
wasteful. It takes more than ona year t o build up a succe s sful 
research orgardzation. · Even during wartime it re quired more .. than 

. o,rte ye,ar to build up the Radiation Laborat ory. There is probably 
· a maximum rate of e.xpan.si·on or contraetion which should not. be 
exceede d. · ' 

' · 

Sane research activities require fie ld viork that can be 
done only during the summer months . � fact that the fis cal year 
begins July 1 me ans  that s\.ll'JKIJa r fie ld activitie s c annot be planne d 
coherently . A triennial appropriation would make the planning of 
su ch activitie s more - efficient . 

llany of these �ifficultie s w OUld be overcome if appropria­
tions were made available f or obligation and expenditure for over­
lapping pe riods longer t han  the f iscal year f O('  which appropriate d} 
e .  g . ,  three ye ars . If d:>ligated, su ch funds should be a�ailable 
fer expenditure five ye ar s  after the initial appr opriation, as is 
the c ase now for f unds cb ligate d. by contracts made b y  the Atanic 
Energy C onmi ssion and t he  Office  o.f Naval Rese arch � 

The effect of  a.tch a sys tem would be to average out sudden 
fluctuations in rese arch pr- ograms .  A 30% curtailment in one ye ar  
and a lCC% curtailment ir. t hree ye ars muld be the ma.x:Lmum rate 
of ch ange . Appropriations far overlapping triennial periods would 

· be a distinct impr ovene nt over present pr actice . Certa.i.."'lly there 
are many research p- ograins unde r the National Advisory Coouni ttee 
for Aeronautics , the Bureau of Stand:u·as J a!le t he Department of 
Agriculture to whi ch b oth politi cal pa rties would be willing t o  
apply the Jrinciple of an o ve rlapping appr opriation� Clearly, the 
de cisi on of whethe r t o  apply t t.e  principle of overlapping triennial 

· appropri ations to a g iven research agency is a matter for Congres sion­
al de cision. 
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If Congre s s  determine s that a given research activi ty 
should be de creaee d, the agency ca� plan the diminishing ac­
tivity � an orderly f as hion over a 24-month pe riod rather 
than in . "the few wee ks that may remain be fore the e nd · 0f the 
fis cal j'e ar.· Fre quently; an agency will not know what future 
level o� a�tivl. ty it can s upport until immediately prior to or 
even after tM · beginnillg · · of  tre new fiscal year . Planning on 
s uch a · basis is all b ut  impossible. Appropriations available 
for three ye ars would alleviate this problem. · Furthermore 1 the 
unfortunate situation of hurrie dly obligating funds in June to 
forestall their lapsing woUld not ari�e as frequently as at 
pre sent . · ; ,  

· 

Spe ci al Authorizations and Exemptions 

A number of normal }r OCe dures and legal limitations are 
ne cessary for the routine procurement of supplies ,  construction 
of public works ,  regulation of mass o}:2 rations , e t c .  In spe cific 
cases such }r o ce dure s are inapplic able t o  rese arch activities . 
For example , re search agencies should be granted special authority 
with respect to:  

Public ation : Adequate funds should be provide d in 
appropriations so that the re su:J_t·s of dis coverie s made 
during the course of fe derally finance d re search can be 
made knov.n to those pe rs ons who will benefit fran such 
new knovde dge1 as we ll  as to taxpayers who finance its 
creation .  

Ccmtract authority : It should be pos sible to make con- , 
trac ts for research without advertising for competitive 
bids , without legal consid�ration, without performance 
or othe r bonds ; to make advance and progrc ss payments . 

Volw1�ary services : Authority should be granted to con­
tract fo r � rs onne l services without compensation . 

§.cholarships and fe llows hip_s : Authorl ty should be gi va n  
to grant fellm;ships and s cholars hips i n  the spe cial field 
of activity of the given agency. 

Simplif.y-in,� auditin:3. pr�..£!� : Auditi ng proce dure s 
should be s:ir.tplified with the appr oval of the Comptrolle r 
General .  

Attendanc e o f  meeE:nB.: The expenses of s cientists attend­
il� scientific meetings should be adequately provide d for 
in appropriations e 
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Elimination of Personnel Ceilings . .  
... . ' ' 

· Personne l  ceilingS' pr ovide an additional unne cessary 
control which may foster ine fficient o� ration . In the first 
place , personnel c eilings s hould be consistent wi th budge t : 
limitations ., If not , an :agency may be foree d t o  contract 'far 
re se arch whi'ch -c ould have . bee n exe cute d at les s  cost witrd.n a 
Goverrirze nt laboratory .. .  If;1 h ovieve r ,  pe rs onnel ceilings and 
budget· l.iii!i tations are · consis tent ,  the e s tabliEhme nt of the 
pers onhel · c eiling ' provides no furthe r check than i s  alre ady 
provided by t he budge t limitation . 

It is re canmende d :  
.. 

. 
. :�

: · 
. 

1 .  That re se ar ch pr ograms be f ormulate d on a three-to­
tEll year proje ction , .  t hat t hese pr ograms be revie we d ,  

· modified ,  and approve·d an:nually by t he Bureau of the 
Budge'S and the Cort re s s .,  

2 . That res earch appropriations be made for . pr ograms and 
not s pe cifi c proje cts � 

3 .  That resear ch  appropriations l apse a t  the end of three 
· 

. 
years · ·rather than o ne year ,, 

' ' I • · . . . . ': . . , 

. .  . . . ·. 
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Chapte r V 

I!:! EMPLO"YW;NT .Qf. SCIENTIFIC PERSONNEL 

Introduction 

The whole pr oblem o£ scientific research and devel� nt 
being carrie d  on dire ctly by the Government ar privately 1 under 
Gove masnt sponsorship, revolves around the acquiring and the 
retention ot able s cientific personnel for the Federal service . 
Government funds and elaborate and expensive Goverrment · facilitie s  
are usele ss unless t he  work is dire cte d  and carried out by su­
perior s �e ntific · }:e.rsonnel. If t he  result of work accomplishe d 
in research contracts is t o  be applied to spe cific Governnent 
nee ds, it mus t  be c oOrdinated and s aue times specifically dire cte d 
by Federal s cientis ts ar engineers who 8.1'$ familiar with its possi­
ble awlication. Very s upe rior s cientists ·.with highly s·pe cialized 
qualifications are essential . . 

In the past the conditioos obtaining in Federe.l employment 
have re ceive d much unfavorable publicity .. Unlimited and highly 
unne cessary red t ap e ,  restrict-�on of effort , poor salaries , little 
chance for advancement, and political inte rference have been pr o­
claimed as obje ctions t o  Federal service in general � · Dtiring the 
war maty scientist s joined the Federal service for patriotic 
reasons and served either as civp.ians cr in military status . 
The existing c onfusion and distraction, largely unavoidable be­
cause of the enormity Sld s uddennes s of the war effort , they, 
nevertheless, accepted as generally representative or Government 
service . On the other hand, the war experience f ocused attention 
on t he weak points of the Civil Service System, many of which are 
now be ing correcte d,  but i t must be re cognized t hat the pe rs onnel 
policy of a democratic Government faces certain problGma not met 
by private employers . 

Conditions Governing Federal Emplopn t 

For.malized Rules and Regulations Essential�  

When a pr ivate individual wants t o  employ other individuals 
he is usuall.y free t o base his decision on any particular qualifica­
tion or se t of qualifi cations he cares t o  establish. Whether it be 
the a wlicant ' a  ability 1 or the wa;s he combs · his hair 1 the employer 
is within his rights . �f his choi ce is poor_, he bears the conse quences . 
The s ame is , t o  a lesser extent , .true in all private indus try ,  al­
though the larger organizations are now adopting competitive systems 4 
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Conditions are quite different in public employment . 
There is no pr ofit mct ive and the head of a department is 
not S J:S nding his own money. Without defini te rule s ,  t he re  is 
nothing except .. the . adni:inistrator ' s  inherent . honesty to prevent 
him from allovd.ng f avoritism and partisanship t o  guide him in 
his choice of emplo�e s and in t heir promoti oo .  Unfortunately, 
the Gover� nt mus t be an impe rsonal employer. Rules an d  
regulations have t o  be  establis hed an d  e nforced t o  cove r  every 
possible c <Xltingency since every employee has a legal right 
to c omplain t o  his Congressman concerning any treatment he 
may re'cei ve . . 

The Civil Se rvi ce Act • 

.. . 

. ' ' . ' 

To remedy this condition;. Congres s passed :t l)e Civil Service 
Act in 1883 e stablishing a Civil Servi ce System ·for . t he  Federal 
Government. The Civil .Servi.ce Caumission was. estab�hed by 
the act an d was author.'-ze(i t o  pr anulgate t he ne ces s�y r ules 
and regulatiQns t o e nsure t};lat all Government administrative 
officials wou.ld carry .OI,lt :tl:le. law� as Congress had intende d. In 
the intervening years Congress has. attempted t o  keep the :· original 
act up·-to-da r.e by f!'e quent modifications .. The Retirement /l.ct was 

. added t o  pr,�vide rem\U\E'�ation t o  .supe rannuated employees , in 192<> • 
.rl;'.he Clas sifi cation Act w�s adde d to the Civil Service laws in .1923 

: inJ. the attempt to . es tab�ish criteria for c las sifying positio�! 
· so  that !ver�l:!!..� in the Government employees would re ce i� !_�al 
a,v for e gu§l_!!2rk,., . ; ·� 

With ·  8.11 of · it s short c anings , the system is an entirely · 

workable plan f ()r carrying out Government pe rsonne l  policies , . 

During the p a..,t few ye·ara'· some of t he large industrial organiza­
tions of tha cc.unt.ry haw ·adopted certain of its provisions o ·  :· 
The syst�m ' �s de si.gne'd' to acquire for t he Government those who 
are best 'l'itt?. d for the particuJ� posi tions it nas t o  fill� t o  
prote ct t.h� i·hcliv:ldual . app1ying for or holding a position; · · 

agains t  fav�ri t.i sm or 'other injustice s  to which he ro).ght othe r·­
wi.se be s ubje cted , a.nci. t o  give him such opportunity of advan ce­
ment as he roerj ts � Most of the loudly voiced crit�cisms cf 
the sys t em  are re ally c ri.t:' .. cisms of adminis trative. offi cials 1 
and might apply �'�qually well t o  non-Governme nt activitie s r. 

Even though �1les and re gulations are es sential, care must 
· · � taken to keep them . few in number a."ld as s imple as_ pOs sible o 

New regu la  tians are usually placed on t he  tx_,oks t o mea;t new con­
tingencie s  and .  as the years go by, . the se often be cane overlapp.-
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ing and c onfusing • .  Re cognizing this 1 the Civil Service C om­
mission has re cently revie we d  all existing • regUlations , ·  can .. 
celle d  those no longe r ne cessary, and reis sue d only those now 
in fo�.ce . . 

De centralization of Commission Operations . 

The Canmi.ssion h,as _also re alize d  t hat di¥ersities of posi­
tions in the Government .  apd af conditions under

. 
Yh ich indiyi'dua.ls 

are emplo�,d,. a_re t QO  great .t o be handled intelligently by remote 
- - · . .  control. It has da centralize d its o� rations and delegate d  many 

of it s  responaibili ties to the managements of the variou� Govern• 
�nt activitie s  at the operating level; i,t has e stablishe d boards 
or committee s of u .  s .  CivU Service Sxaminars t o  carry out the 
examini� re sponsibilit ies of t he Commis sion fran a point much 
closer adminis tratively t o  t he positions be ing fille d than was 
formerly the case . 

Can The Fe dftral Service Satisfy; S11pe rior Scientific Pers o�_! 

This question can only be answere d by revlew:i.ng the factol'S 
which the superior s cientist would c onsider des irable in a pr o­
pose d  position. A number of t hose factors are listed below, to­
gether with c 0Jml3 nts as t o  how Federal employment meets the need . 

Invisible Cens orsh�. 

While not 1=2 culiar to Fe deral Governme nt emplo;yrnent , a sort 
of invisiblq censorship doe s in a me asure overshadow s cientific 
activitie s  therein and to some extent determines what may or may 
not be undcrtakon. -�-�heroas proje cts mey suddenly � droppe d by . 
inchlstrial rese arch departments because they do hot lead to 

· 

sufficient or :iJJUJC diato profits 1 or b.; cause they have b.Jc0010 for . 

s oaP  reason offens ive to an indivi dual _ executive of t he  concern , 
or member of its b oord of dire ctors , Government res�arch may and 
abruptly at t imes for purely political re asons . There have been 
instances vnerc Congre ss · ;ruled t hat certain investigations � 
s ummarily dis continue d; in a1e case the an:imals used in a bio­
logical proj� <;� had t o . be kille d  and the re cords des troye d .  
These things vi tally affe ct the scientist ' s  attitude i n  sele cting 
and in working on rese ar ch pr oje cts . 

Very often the re sult s of s ci entific invo stiga·tions con-
flict wit h the pre conceived notions of those w!1o pass on funcis 
to support thEm . or of others 'Whos o pe cuniary profit they menace . 
Scie ntis ts f ace this s ort of C\3nsorship quito g enerally. It 
certainly oc curs in industr-,.v; it can occur in unive rsities Md 
in }r ivatc f oundations ; it is not , as som3 have hcld1 peculiar 
to Fe deral Government rese arch. But spe d.al interests or g roups 
do from t �  to tiroo exercise political pres sure to curb re search 
v,tlen its resnlts nd.ght prove unde sirablo or to forbid the dis semina­
ti on of s cientific information which prove s dis agreeable , and this 
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.· ' · 
� . . 

is rr factor to b e  considered when the Gover me nt ts employment 
of scientifi c pers onnel is under dis cuss ion. 

. 

Opportunity � Adyancenent in His Field Through Experience and 
Advance d Studyo ·: _ . . . . . . . .. : •  ' ·� . • . 

•. . ': . : Thi s  is or·. particular intere st :to the young college graduate 
whO feel s - that he i� not choosing a life time job. .when he accepts 
a · .given position . The Gove rnment encourages its · employee s to 
continue their e ducation, and many graduate c ourses are a.t pre sent 

· available . in the Was lrlngton area .  · 

Opportunity for Achievement in His Field. . 

In general, ·the · Government ' s s cientific problems are broader 
in s cope and t he facilitie s available for s olving t hem are more 
ade quate t han would be f ound in the laboratori es or universities 
or eyen ;n large ind�t�a;l. :prg�iza� ions -: When ne ces sary., the 
Government can c anrnand a lmos t  unlimite d f unds and facilities . 

As suran�e of'_!deguate Fad,litie s ,  Capable As § istants, and AmP!� 
and C ontinuing Fw1ds . 

For spe cific pr cblems ,  it i s  the re sponsibility of the 
adminis trator in charge t o  se e  t hat t hese c onditions are LIV3 t  
befCJ re  a pr ob lem is undertaken � Funds , c f  c ourse ,  are ap­
pr opriate d o:U.y by Coll1; re s s, but t he  administrator c an  spre ad 
them t hin over a large number of a s signments ., or re stri·ct ths . 
efforts of his lal:x> ratory to a . re lative ly few well-s upporte d 
proje cts . The pr oblem o f'  " continuing appropriations " i s the 
responsibility of' t he Congre s s  and is discus sed· in more ® tail 
elsewhe re in this report .· 

. . .: . . 

This is al s o the re spons ibility of t he· .dire cting adminis­
trat or , ju.'i t a s  in private re search laboratories , It is t.rue 
that mos t Goverlllm m; re se arch is of' the so--:cal l ed  "targe t type " 1  

.and will pr obably c ontinue t o  be s o  sinee the expenditure s of' 
Governoe nt laboratories are always vulne rable . t o C o�-re s sional 
c <mnittees who wi sh t o  "protect " t he t axpayer . 

Qepor tunity for Working . under Able AdministratoE• 
. . 

This again is an ,adminis.trative pr oblem not confined to 
Fe deral emploYI!ft nt � Civi l Service ;rulas ma.y � too liberal i n  
t his . are a .. : Depending on t. he  e,chel on of adminis tration, . Fede ral 
·administrators may be politi cal appointee s 1 cr may derive their 

. ·authority from millt a�7· or naval r ank ,  The Civi l  Servi ce Com­
mis si on, in c once rt wi th  e ther a gencies, should s trive to .�s-

· - 32 · -

Copyright © National Academy of Sciences. All rights reserved.

Scientist as a Government Employee: Prepared for the President'S Scientific Research Board.
http://www.nap.edu/catalog.php?record_id=18654

http://www.nap.edu/catalog.php?record_id=18654


tablish definite qualii'ication standards which would have to 
be s atisfied before an indivi dual · could· be appointe d as a re­
search and engirBering adadnistrator . 

Opportunity of Professional Association with and Interchange at · 

Ideas Among Colle agues . 
· 

This involves attendance at me etings of professional societie s ,  
working on their ccmmittees, or serving as . officers on official 
busi ness .  Again the administrative officers have considerable 
author! ty as t o  · policy 1 but avai lable funds and the warding of 
appropriation acts may prevent the payze nt of t·raveling expenses .  
At }r esent , there is a great variance in the policies of different 
agencies • .  'nle .mattEtr .. s hCIUld be c_lari.f'ie d by Congressional action. 

Opportunitie s of Obtaining National Re cognition f or Superior 
Acc omplishment . · .  . · .  

Except in the military departments , tb3 Gowrnment employee 
enjoys as much freedan in t he  publication of accc:Aplishunts as 
the university worker 1 and, even in t he  mill tary departments , the 
percentage ot co nfidenti al re s ults is probably no gre at�r than in 
an industrial laboratory . 

Assurance of Adequate Resnuneratio.Qa.. Pranotion lben ll!'rite.4.. . ...!!!S! 
Reasonable Provision for Old Age. 

Here Gove rnment opportunitie s compare favorably with non­
Governmm t , except in the higher acininistration pos itions , lben 
the Government salaries are limited by a definite ceiling .  

Free dom fran Interference by Rules_, Regulations , and Red Ta'Pf3 . 

Except for burdens ane cla8 sifi cation pr oce dures and s ane  
lind.tations on procedures f ar  spending Gove r1-.ne nt funds indivi­
duals in nonadministrative positions are not particular}y con­
cerned with "rule s am regulations . "  Classification pr oblems 
and purchase procedures are. d1. s cussed e lsewhere herein. 

The re appears, therefore ,  t o  be no inherent reason why 
superior s cientifi c p3 rsonnel should not be happy in Gowrn.umt 
service . Certainly the advantages more than atone for the few 
dis advantages when conditions are fairly compare d with non-Gow rn­
ne nt positions . 

Acguirin$ ang Holding Superior Scientific Pers�� 
The acquiri ng and maintenance ot superio.r scientific pe rson­

nel natural ly breaks d own into the fo.Uold.ng s teps : 

1 . �re stin� ;eos sible �ll cpnts : Scientific personnel 
must first be inte re ste d in the opportunitie s which the 
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' - ·  

, . .  . . 

2. 

Government otters .  The greate.r . the degree. of inter­
est apd .th� � b roader the ·s.cope t he bett�r. 

• I - .. (, ; . . 
Choosing t he best c andidate s :  '!he me thod of choosing 
t� best c andi�te should be scrutirQ. �d . All . factors 

. which will "c antribute . to 's ati;sf"�ctory. pe'rfo�ce 
sho uld be conside red. 

� ·  · · . .  _ ·· · 

: ·.' : 

Appoi£U:me_..!U: . VaJ>j.ous tyP.e.s of appointoe�t are a"lailable ; 
the eype · usel;l· ·s hould P.e chose11; after co�ide,ring t he 

; position, i.t,9 : i\ltur.e ;  and• :the c harac�ris.tics . ¢' �he 
applicant '- :· . . . 

· 

· . . · -:.
. 

�
· 

• . .  

Keeping Employees Happy and Productive : Condi:t�ons mus t 
be such t hat employees enj oy their work and ar� en­
couraged t o  .�n:tatn thetr enttll.J.siasm: in the;ir. c posen 
f'iel d ' o£ en deavor . ·  ( This ' is ·discils sed �I.n:·more detail. 
elsewhere in t his repor t , ) 

· :  · · _ _  ; · 

. .  

How to Arous�. Intere st . 
· ,  . .  ·, �-· . .  

. ' �·.. • J 

rre-War Policy: Prior to the war all re cniiting 1 . i.,. e.,  pub­
licity Jr ograms to interest people of t he  country �to 
applying tor Goverrunent posi ti ons } was c atTie d on by th.:. 

. Civil Serviqe · Coo¢s s io11; . itself . I ts re c�tmen.t , policy 
appeared t o  be base d on . £� .tr emise • that : t�e ·nl.il!i�.r �· or . 

people who wante d to work for the Governnt nt far exce � de d  
the· numbe r of posi�ions to b e  fille d_, B:f:l� .t hat satisfacto.ty 

� public;ty coul4. be �ccanplished by me,rqly posting examina·· 
· 

tion announcements in pos t .  offices and o ther pu};)li.c places 
as pr e scribed by la.wo To neet the rapidly expanding needs 

.or t he. Goverpae pt, 9L\rjng;J .. �e war, . thi� : \iY�:t.eP.l . Fo�d 
. hopelessly inadequate and · ·recruiting' by iirli vidual ·agencies 

was e ncouraged, r gefer�bly � c ooperation witl!. the Ci vil 
Se rvice Canm:is¢-on, although much x·ecruiting Wia.s done . · · 

�ntirely indepe nde�tly. 
• • I 

Present lli:..cr.uiting Authority at Operating Lev�ls , - .  With 
the de centralization of the ope rat ions of the Civil Service 
Canmi..s si on, various boarcUJ am c anmit te es of th�. C1.v:il 
Service Examiner s  were authori ze d t o  ac t for t h3  Canmission 

t : in  re cruitmen'!;. and examin;i.� operations ,, the C�s ion 
still holding fina.l..:.� sponsibi. lity. . This was an :i!nportant 
forward s tep . It put the re cruiting in the . hands of the 
ot=e rating agencie s who are able t o  disc us s  t he type of 
work being carr�e d on in t he  agency and t o  give detailed 

· :inf orinB.tion to possi ble ' caridicate·s . 
· 

The .Board of Examiners of ; t he PotO!IIB.C. River Naval Can­
mand has re cently conduc ted a re cruiting campaign f or p . . l 
chemists , e .ngiQ.e ers ,  and PhY.sicists an,d sent tea.tps of two 
or th�e r;e �s9ns to colleges . � · vari'oWf parts of t he  United 
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S:t_ates . Reports of the teams indicate ve ry satisfactory 
cooperation fran the c olleges visite d and . t he building 
up of c onsi derable intere s t  among t his �ar • s  te chnical 
graduates . Over lC)( u applications were re ceive d for 
the examination, a much larger r espons e t han was expe cte d. 
It therefore appe ars that , when the ·opportwlities and 

. .  
·

· ·. advantages of Fe deral employm3n t along s cientific lines 
· are F.Opt rly presente d , many young s cientists and e ngineers 

·b8cane �ntereste d in at le as t  s tarting th e ir  career with 
the Fe deral Government . 
Increasi ng the Pres tige of Fe deral Scien.tific Service . Tl'e 
problem o f  building up inte re st among scientific and te chni-

. cal p3 ople in what t he  Gove rnnent can offe r is a. long-range 
one , and programs similar t o the. one outline d above repre sent 
only the begimings of what can ·be done . In this long-range 
program emphasis should be place d on the general opportunities 
af !e red f or  carrying out interesting and Y()rth-while pr oje cts 
far the Federal Goverl'lmant. A well-consi dered program of 
artic les , ot both g eneral and te chnical intere st ,  to appear 
in s cientific , te chnical , and semi-te chni cal . j ournals should 

. be worked out. Spe akers should be }r ovide d  to present the 
nation ' s  s cientifi c  and te chnical re eds to DJ) eting s of s cien-

. titl e and te ctnical s ocieties , and to wdve rsitq colloquials 
or as semblie s , ·interesti ng  literature de s cribi ng Government 
activit ies s hould be provide d and distributed wi de ly ,  
Government employee s s h ould b e  enc c:uraeed or ,  if : .ne cessary, 
directed to prep� opposite pape rs · for . pl'e sentat,.on to 
scientific me etirg s ard · articles for publication in scien­
tifi c magazines . It is only by such means t hat interest 
in Federal s cienti fic l'Drk can be . s timulated and .  the prestige 
of Government s ci entific . work enhanced. Such publicity will 
also prepare t he  way for re cruiting for s pe cific examinations 
ar spe ci!ic positi ms • · 

The Sele cti on Pro cess,  

Canpetitive Examination. As has already been pointed out , 

certain rule s  and r egulations must b e e s tablished and 
followe d irt the qe rations of the Fe deral parsonnel system 
where e very c iti z£11 has a r ight to expect equal considera­
tion . So in the examining pr oces s, the r ules :nus t b e  set 
up and publicly announce d. The Civil Service Camdssi on 
has establis hed such regulati ons and worked out . ade quate 
methods of implementing them, A public announcement is 
made of eadl a nd e very e xaminati on  t o  b e  held for Gove rn­

ment emplo)'Dlen tj th'3se a nnounceme nt s  are d istribute d as 
. require d by law. The Canmission considers each examination 

announcement a· contract with t he publi c . It must list all 
conditions pe rtinent t o  th a  eX311lination des cribed; the 
s ub je cts t o  be cov3re d and ,  if tha '3xamination is t o  be a 
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· , ,,: . written one , the notice include s. samples of .the typos 
� ·. · ' of que st�ons to be use d. 

. ' I  

. The actual examinat-ions my be of th� as semble d ( i . e . ,  
wri.tten examination) or of tis unaa, ae.mble d type ; in the 

. latter the rating iS based on experience and .education 
onlY i or on combination& . of the two . Interviews IIUJY also 

.be . include d in the- . examining proces s , woviding the examina­
tion · announc ement so state s .  

Examinations m� be he l d  open indefinitely o r  closed 
. on a �t'�ite date,  as des ire d: · tiith tl:le. C?l��e d type , no 
additional candidate s can be examined Wltil .a new examina­
tion is announce d. With the open type , new· candidates mas 
be examined at any time and as signed an appropriate grade • 

. b C anmis si on favors c lose d · examinations unless the s upply 
ot' applicants is kno'Vfl to b e  smaller than t he dema!xl . The 
exam:i.hing proces s s hould not be considered c anplote d· until 
the employe e has. serve d a pr obationary pe riod of one ye ar . 
It' unsatisfactory; he can be swnmarily dismissed during 
that year . 

Re�ister ot' Eliid.bles . Upon c anpletion of the rating pro­
ce dure , the CirllService Canmis sicn e stablishe s  lists , 
or regis ters ot' e ligible s ,  and an appointing agency can 
choose , under ce rtain spe cific conditions establishe d  by 
law, any one of t m  top three names on the list . The 
spe cialization in s cie ntific work· whic h  has develope d  
over the years r.as re cently been re cognized by .the Civil 
Service; Commis si on, and provision has been made t'or s o­
calle d 1 1sele ctive certification" , mere applicants li ste d 
on· t he  regis ter c an be re-rate d t'or specialize d positions . 
In the higher ratings , .the Canmission establishes no general 
register, b ut pe rmits a spe cial register t o  be establishe d 
t'or e ach partic ula:" pos ition . 

�rential Tre at.ne nt of Ce rtain Gr oups . While t he · register 
is ·in general · supposed to list: applicants in the order of 
the ir ability, veterans are by law given preferential treat­
nent� and it is quite possible that the top t hree a!'plicants 
on · t he  register may be veterans and that the mos t able 
applicant s ,  as evidence d by an examination rating . may not 
appear among them. The wisdom ot' this provision, as applie d 
to s cie ntific wo rkers , ·  is open to que stion ..  Certainly the 
Gove rnment owes a d�bt . to war ve terans , e specially to those 

. who hav� experie nced disability from their war service , but 
tm q uestion arises, c ould not this obligation be otherwise 
fulfilled than by forcing s cientific activitie s to accept 
for employment others than those who have the �ry best 
talent available , 

0 - .3 6 · -

Copyright © National Academy of Sciences. All rights reserved.

Scientist as a Government Employee: Prepared for the President'S Scientific Research Board.
http://www.nap.edu/catalog.php?record_id=18654

http://www.nap.edu/catalog.php?record_id=18654


Desirable Improvements . The ovar-all purpose of the 
sele cting Jr ocedure is t o  pick . the best available candi­
date for e ach pos ition, and e very effort s hould be made 
to allow it to accomplis h· its purpose . Recent modifica­
tions have made its operation more e fie ctive , as applie d 
to sci entific J:S rsonnel, b ut a dditional changes are 
desirable. 

To Sunmarize : 

1. All examinations , at .least above P-1 , s hould b e kept . 
open continuous:cy .to � rmit 'able :candidates to place 
themaelves en t he  ri:!gister at any t w ; a parti ally 
used close d register may Jr event the appointment of 
the be st available ca.rdidate . 

2.· The utilization of local Boards . of Examiners s hould 
be continue d and encouraged. 

3 . The use of "sele ctive certification" and of spe cial 
regis ters f or special j obs s hould be encouraged and 
applied it at all de si�able . 

4. Veteran t s preference should not be applie d to scie n­
tific pos itions .  

5 .  Funds should be pr ovided t o  pay the expense s of pro­
mising eandidates reporting to appointing officers for 
int erviews , eape cial.ly : in pos.i tions of P-h grade or 
above . 

· · ·· 

6. The ntli:tber o f  candidates fran whic h  t he ·appointing 
agency must sele c.t one , shoul-d· be incre ased fran three 
to five because of the high . degree - of spe cialization 
existing in s cientifi c work . 

!he Appointing Proce s s .  

Normal Appoinw nts . Once a register is establishe d and 
the examination closed; all appointments to  positions in 
the clas sified service must be made f rom this register . 
Normally the appointment is "probational" and le ads to a 
so-called "permanent" status . Temper ary appointments .may 
als o be made from t he  register, but if a register is not. 
available , all appointae nts are temporary , and appointees 
must be subje cted to canpetitive examinations , at a later 
date ; and neet the s ame conditions as a ne w  applicant . 

In order to make an appoin�nt to the classified 
service a properly c las sifie d po sition must first be made 
ava:Uable . lhis involves the s ubmission of a detaUed 
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des cri ption of the propose d po sitio(l t�J*e c.�{ls sifying 
authoritie s  and t heir establishment · of · its name and grade 
le vel. -This pr oce s s is di scus sed in more detail els ewhere 
bn�ein, but at best , a considerable peri od us ually elapse s 
be tween the . time the need for a new position arises and its 
final c las sification . 

This done , it is only ne ce ssary to pick fran an es­
tablisht:: d register a satisfactory employee to f it this. 
par ticular j ob .  The naive re asoning back of this pr oce dure 
is based on t he premise t hat' applicants can always. be found 
to fit any particular position . In s cient:i.fic work this 
is rarely the· c ase ,. Frequently the job s have to be fitte d 
around the available appointees . The applicauts c ome  ready­
made , b ut the work can · be cut and modifie d to sane extent . 
While present r egulations make s � provis ion for t his , the 
pr ocess is indire Gt and invol·ses c onsiderable delay and 
extra work4 

ApJ?2rt ionment Restrl ctions . The appointing proce s s is made 
still more restrictive by t he  1'apportionment re gulations 11 
establishe d by Congre ss . The se pr ovide t hat preference 
shall be given to candidate s frcm State s ,  the number of 
ltbose citi zens currently employed by t he Fe deral Gove rn ­
ment is below ce rtain apportion&te fig.ur es fixe d by the 
law and base d on the relative populations of t he  se veral 
State s .,  

Veteran ' s Pre fe rence. . The . veteran ' s  preference laws affe ct 
appointing proce dures a s  well as relative position on 
registers . 

Sp: cia.l � s ot.Am?.,oj.�� . · . A munber of Goverrunent de­
partments are pe'rmitte d t o  appoint spe cialis ts on a E!.l'Sonal 
se rvice s contract a'tl rates up to :)l{: .( 0 J:er day, without 
re co urse to Civil Service regulations . It was this pro­
vis ion whi ch enabled t he Army and Navy to expand the ir 
te chnical activitie s rapi dly during t he  war, but its wide 
application in pe acetim� is not �nco uragecl for fear it 
ma_y undermine tre compe titive system. · ·  · · 

Other departme nts are rs rmitte d t o  appoint 1 1fellows " ,  
YlhO c.re employe d f or dej'inite rs ri ods of ti� without 
recourse t o  Civil Se rvi � . The se f ellows are usually 
as signe d t o  spe cial researc h jobs , but the system i s  
valuable in t hat it give s t he agency great

· 
f lexibility 

· and,.� if de si re d, t he opportunity of t ransferring 1 1felloW'.J "  
t o  the cl as sifie d Ci v-',.1 Servi ce , 

. . . 
I r· ;!_P2.�� .B-.£.nJ.IL s o  higplu � ciaf.i 'l·e c!Jlla.J!_ih�r.�2 

none ot.ha :!'  lik:e it in t he-.  Fe de ral Se r v i �e .. . a nd tne ,;ppoj.nt­
�-E.gencycan-condncethe· criVi1:servl"ce · Com:nis sion that 
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there are very , very few individuals in the country 
who · can qualify, t hen the Canmis sion may authorize the 
appointirg · agency to fill the posi tion without a com­
petitive examination . ·  

Agencie s Authorized· by Congre $ a  to Ignore Civil Service 
Regulat ions � . .  · There has been considerable criticism of 
the Civil Service· ·System by memoer s of t he Congress and 
a number of Government activities have be en g iven author ity 

· to wholly disregard Civil · Servi:ce laws and r egulations in 
maldng t he'i"i- "appointments .- It appears · that this is a danger­
ous procedure and aw:y lead to serioos abuses Ot the au-
thoritie s delegated to t he se agencie s . 

' 

Mar e  FleJdb:l.lity in Narm&l Ap�ntne nta desirable .. · Most of 
the exceptions ·to normal appoint..a8 nts listed above have been 
obtained through special clause s  inserte d in laws covering 
the o� rating pr ocedur es of certain depar�nts ar individual 
agencie s . The purpose of each has been to give the agency 
!dder appoin't.lle nt authcr ity . The a uthorities are not uni­
form throughcnt t he ·  Government aild re sult in confusion , 
abuse of authorities and p tty jealousies . 

The normal appointment re gula tiona should b� s o  liberal-
1zed t hat t he various s pe cial }r oce duree would �e largely un­
ne ces sary, 

L Continuously open registers and free· use · of "s ele ctive 
certification 1 1 VIOuld. go far to giVe · de s irable flexi­
bility .  

2. Adminis trators s hould be permitte d t o  make appoint­
ments limited t o  a few months or a 1ear, to definite 
grade levels in t he c lassifie d service , without use 
of a Civil Se rvice Reg�ter, providing appointments 
meet; minimum Civil Ser�ce qualifi cation requirements .  

3 . Administrators s hould be· permitte d t�:) · appoint candi­
dates f ran the r egister to new positions , and after 
appointment , but prior to the pos ition clas sifica­
tion, t o  adjus t  the posi tions to fit the incumbent . 

1 .  I:t the Fede ral Government is to succe e d  in mald.ng worth­
while accomplis� nts in research and engine erir>g develop­
De nt, i t  mus t a c quire and retain t he service o£ superior 
s cientific pers onnel . 

2 ..  A study of t he  conditions obtainirg in Feaaral employ­
Be nt indicates that there is no substantial reason Vlhy 
it cannot Qllploy able s cientis ts . Sane limited modifica­
tions are desirable a s  outlined above ., 
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I 

3 . An informational program should be planned to acquaint 
the s cientists and engineers of the country with t he  
Gove l'!'U!S  nt 1 s pr oblems a nd pe rsonnel requirements . 

4. The opportunities of fe red by Federal employment should 
be publicized and the working conditions explained to 
combat pas t  unfavorable publicity. 

5., The prestige of t he Federal scientific service can be 
rai sed tr lowere d by the policie s e stablishe d and 
actions taken b y  the acininistrat ors of Fede ral s cien­
tific agencie s .  

6 .  Federal. s cientifi c adni.nis trators should b e  sele cted 
vd.th c are  t o  ensure that they vd.ll meet the spe ci al  
qualifications �ich such pos itions demand. 

7. Regula tims should b e  adopte d  and en!orce d t o  pre -.ant 
the appointment of s cientific a dninistrative offi cials 
solely be cause of political c onsi deration or military 
rank. 

B.  The Ci ,rll Service System s �uld b � s o  modified as to 
give administrators ample authority in �1e ir routlnJ 
sele cti. on and appointment pr oblems e 

9. The Civil Se rvice rJ.les s hould b� furt� r simplifie d 
insofar a s  can be done withm:t fos tering abuse of the 
system. 

10 .. Tlla appointing procedure sh ould b e  made flexible e nough 
to allow an a dministrator t o appoint individuals vdth 
spe ci al q.talifi cations when ne ce ssary .  

11 .. The de centralization of Civil Se rvice ope rations s hould 
be c ontinue d and s hould include not only examining and 
appointing }X' oce dures , but a lso position clas s ification, 
the C anmis sion holding a pos t-audit authority and the 
final responsibilityo 
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. , Chapte r .VI 

�SIFICATION . 

General Considerations 

The Clas sification Act of 1923 is a landmark in pe rsonnel 
' 

a<ininistration in the : Fe deral Governne nt . It was des igne d t o  
se t  up a sys tem thr oughout the Government , upon which c ould be 
base d an analysis of jobs so that e qual pay for equal work and 
responsibility c ould be achieved.  The concept was bas icall.y 
sound and has do� much to bril\g order into administration . It 
pr ovide d a measuring s tick s o  that judgne nts as to appr opriate 
salary in individual cas es could be base d on over �q.ll policy and 
practice . 

This doe s not mean that se rious problems are nonexistent .. 
Nature abhors clas sificati on as any clas sifier can testify . 
This is as true in the classification of botanical spe cimens 
as in th�t of b ooks in a library . It ne ed not be as sume d ,  there­
fore , that cl as sification of Fe deral jcb s into categories can 
ever b e  wholly s atisfactory . Furthenncr e ,  the more the ·position 
departs f rom t he e s tablishe d  patte rn , the mare difficult clas sific a­
tion be cane s . In Fe deral employ� nt th� w ork  of the s cientist 
seems to depart m� t of all from t he  c haracte ristic s making f or 
easy clas si fi cat ion .· .S Cientific work, theref ore 1 presents a c on­
tinuous nee d f or spe cial s tudy t o  improve the e ffe ctiveness of 
clas sification in c ontributing t o  t he productivity of s cience as 
a Government activity . 

The use s of c las sific ation have been several, and they are 
very important . It is perhaps primarily a s ystematic method of 
arriving at appropriate b as es for pay scale s . It i s ,  however, 
also useful in re cruitme nt , in t hat it facilitates t lie offering 
of a spe cific job opportunity at a salary on othe r than ad hoc 
bases . It is useful as a manageme nt tool in sett ing up ope rat­
ing units and it facilitates financial an d budgetary operations • 

. It spe cifies the employee ' s  spe cific duties . The use of job 
clas si fi cations :(r ovides a sys tem of unit bl ocks to build organiza­
tions for spe cific tas ks . other uses might be spe cifie d, s uch as 
spelling out line s of promotion, facilitating transfe rs , e tc .  

Obviously no system c an  s erve three or more ma s te rs . There 
mus t be some so rt of canpranis e  so that t ro  s ys tem may serve all 
purpose s  bast . Such c a.apromis e  ma.v me an  fai lure to achieve maxi­
mum s uitabi lity for e ach purpose . Furth ermore , t he fact of serv-
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ing several purposes tends to impart rigidity and permanence 
to the s ystem, so that continuous adj ustme nt to the ne eds f or 
any one purpose may be more difficult . The system tends to 
exis t by itself as an institution, and to as sume more importance 
than the purpose it was s e t  up to eerve . 

Re cognition of the se facts i s  in no sense t o  que s tion t he  
need fo r the c las sification s ystem itself . I t  is intende d t o  
call attention t o  t� . ne ce$ sity . .  for continuous study of t he  
clas sificati on s ys tem t o  ensure t hat i t  be s t  serves its purposes , 
that sight is never lost of the fact t hat c las sification is only 
a managemen t tool and should ne ver be c ome an end in itself , and 
that ade quate adjus tments in c las sification practice should con­
s tantly occur vvhere j obs exi s t  t hat do not lend t h'3II1Selves to 
s tan dardize d prac tice . 

: 

C las si ficatigu_in S cientifi c· Work 

The Issue .  

The diffi cultie s t hat arise in applying t he provisions 
of t he C las s ification Act to s cienti sts are prirat1rily due to 
the nature of s cie ntific work itsel f .  The :rr eponderance of 
jobs c las sified unde r t he Fe de ral sys ter.1 are homogene ous in 
char acte r, whether t rey are at low or at high levels . Usually 
their nature and e xtent . can . be fore s een over fair4' long-tin:e 
spans . The organiz ational stru cture of wholo d::l. vi sions can the n  
be deve loped an d  t he  various units in the org aniz ation planned 
vd th s uffici e nt  clarity to ]::e nnit quite accurate de s criptions of 
tas ks an d  allo cations of re sponsibilitie s ,  in te rms of t he  j ob s 
to be done re g ardle s s of the incumbents . 

I t  is natural that class ifi cation of ficers whose maj or 
experience has b ef.ll wi. th jobs of this type , f <>..11 into the gene ral 
habit of at tempting to rate a job in terms of its routine tas ks . 
Furthen;iar e ,  .. s inc e  in this type of work higher positi ons a re  
c re ate d primarily f or a dministrat ion, i t  i s  natural t o  as soci ate 
grade with . adminis trative respons ibi l,i ty. Uncons cious ly, perhaps , 
the cl as sifi cation off ice r  t rie s  t o  apply t o  s cie ntific work the 
patte rn use d in e valuating grade le vels in othe r work . The re sult 
usu ally de s t.r oys the . effe cti ve ness of s cientifi c v.ork . 

Scie ntifi c re�earch is e s sentially exploratory . Scme re ­
se arch may b e  so completely exploratory that n o  othe r j ob de­
s cripti on is :pos sible t han  to state t he  field of inves tigation � 
JOb routine ::: vary with the me thod of attac k seen as 'best at t he  
moment. 

This is e spe ci ally true in the f iel ds of fundame ntal or 
basic rese arch �  In s ome fie lds of re search, where w rk falls 
into a pat te rn ,  �t is s ub ,F  ct t o  clas sificat ion by job des crip-
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tiona analogous t o  those used for. nons cientific work. Chemical 
testing ,  f ield work in biology, ·rou.tine mapping in geology, and 
other examples might be cite d. But the nature of most s cientific 
wcrk is to some extent ·exploratory .  Clas sifi cations mus t  refle ct 
the real nature of t he  s cientis t ' s  work . They should not attempt 
to apply to it a pre conce ive d  patte rn. 

The issue b etween the Fe deral s cientists and t he pe rsonnel 
clas sification t e chnician i s  t his : At one extreme is the pe rsonne l 
clas sific ation technician who points out t hat the Clas sification 
Act re cpire s t hat j obs 1 not nen1 be classified--and carrie s out 
t hat mandate rather me chanic ally. At the other extreme is t he  
Fe deral s cie ntist who insists that he wants t o  have trained men, 
not abstract j obs , c lassified. The f arm�r att empts to c onsider 
the duties and r esponsibilities of the position as separate frau 
the man in the j ob .  The latte r looks at the obverse , of the shield 
and wants t o  consider the knowle dge , imagination ,  init:l.ative , skill, 
expe rience , and daring of t he man, a nd to pay for that rather than 
for pre conceive d products . 

Peculiar Nature of Scientifi c  Wor,ko 

It is well re cognize d t hat s cientific work re quires a great 
background of information and training � Fre quently 1 a s cientis t 
is calle d upon t o  make de ci sions drawing upon a whole Jife time 
of preparatioo in colle ge or university an d . �  l&ter experience . 
Were the information and e xperience among Government s cientists , 
on which to base s uch a judgment or de cis� on, unavailable � great 
expe nse in expe rimentation or in cons ultant fees might bo nee ded 
to obtain it . 

Possibly in no other field does productivity occur at such 
an early age as in s cientific work .  Many of the greatest s cien­
tists achieve d their major s uc ces ses in their e arly twenties . 
Industry and t he  uniwrsities can i dentify and teward great ac hieve­
ment by appropriate re cognition and pay, in spite of age or sen­
iority . To compete for s ci entis ts of this caliber the Federal 
Governae rt. should pr ovide for s imilar recognition and reward. 

The qualitie s which produce great s cientifi c wo;rk are fre­
quently d iffi cult to identify .  l!ental ability of a high order is 
generally suppose d to be a bas ic ne ces sity .  · But los s tangible 
qualitie s  are important ,  such as imagination, initiat ive ,  daring , 
and perhap s  others,  not clearly define d  nor isolated . C olleagues 
are usually able t o  rec ognize real re search c anpetenee even thoug h 
no t angible measures of s uc h  ability seem possible • .  Judgment of 
re sults  by usual standards is fallible . So100 re search problems 
are so simple that re s Ults appear to be abundant " A. higher orde r  
of work o n  other pr oblems. may pr oduce me ager . res ults if judge d 
superfic ially .. Only the ju-�n t of experts in the fie ld  fami.liar 
with his work i s ade quate t o  approximate the true vtorth of a given 
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research worker . :  If· . the · classificati on sys tem is de s igne d  to 
provide · a  rational 'basis of •pay, ·it · mus t be administere d so as 
:to � :tmi.t su c h  · judgllien ts . · . · · · 

. . . . . 

· . · It is a corollary of the se simple considerations that the 
usual administrative pyramid so typical of other organi zations 
does not apply in rese arch .  The s cientist • s value has little 
direct relationship t o  his administrative dutie s or t he  number 

· of subordinates under his supervision .  He may work alon3 and 
produoe' re sults of incalculable val ue ,  as did Eins te in, the C uries , 
Urey, e tc�  Or he may have supervision over· extensive staffs �ch 
carry on systematic re searche s , such as the puriffcati on of 

uraniwn in the ·Mm hattan District , cr suc: h a s  field work in petroleum 
explorat ion . It mus t be re cogni zed that t here are two distinct 
phases o f  t he s c ienti st·' s work ,  One is the bringing to b e ar of 
his s ci e ntific knowledge , expa rience , and creative imagination, 
whether working alone or a s sis te d by · o�he rs . The other is the 
supervi s ion of others ma the r on work of his de vising or on i.n­
depent pr oje cts . If j.t is to b e  a base for s alary determination , 
cl as s if ication must recognize these independent a spe cts and unite 
them in an appraisal of t he j cb  �· . .  

· What is Reguire d :1 · 

It is poss ible to re conci le the ·  extreme positions taken by 
sane personnel c lass ifi cation te chnicians or. the orie hand and t he 
�e deraJ. '.Scie ntist, on the · othe r . · The : obje ctive of both groups 
is to pa..y for the quality· of t he  w ork done . The pr oblem t o  be 
mas te re d  is : .How can we ·  achieve the obje ctive in a field s o 
difficult t o  clas sify? The modern ,, well-traine d pe rsonnel expe rts 
in c lose cooperation with the s cientists are f inding t he wey .  

The fii's t step :l:s to' make e areful but broadly c once ive d  
s tudie s of the. 'work beirig . :� rforme d i n  each s ci entific fie l d, 
This obvi ously means that ·t he J:B I'sons making s uch a survey mus t 
have 1) . a sound knoWledge of t he principle s of pos iti on clas �ifica­
tion and 2) a detailed knowle dge 6f the subje ct-matte r fie ld � · · · :'· 
Where thi s can·not be obtained in · one pe rson, a team mus t be forme d .  

The s eoond s tep i s  t o  abstract fran t he information s o  obtaine.d 
those elements of t he work of the re se ar'c h s nientists that are 
c cmnon to a relate d group of s cienti fic worke rs ,  and t o  spell 
.out carefully the elements mich d is tinguish e'ach group f:.•om . other 
gro�ps· of worke rs . 

· 

The t hi rd s tep is for the s:cimtis ts a nd the pe rs onnel 
te chni cia ns jointly t o describe the elemdnts which c oowrise the 
work of t he s cie nti sts in t he differen t  f-ie ldS ,  and t hose fac tors 
which differentiate t he le ve l s  of di fficulty and importan�e of 
the ir as si gnments in e ach field. 

· 
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With these broad guides ,  classification standards can be 
pre·pared f or the use of research administrator s .  Under this 
clas sification plan, the pos ition des cription for t he scientist 
can be made realJ.stic for the first tw . 

In those j obs where in the incumbent i s  hire d for his 
thor ough mas tery of a fie ld of s cienc e ,  and is expe cte d to blaze 
a trail intp its frontiers , it would be a s futile to try to 
define the job in detafl as it would be to try to des cribe the 
j ob of creating a �Ymphoey cr o f  developing a new form .of archi-
tecture . 

· ·  · 

Cle arly, as a basi s 'for pay determination, ,the detailed job 
de s cripti on is in this case artificial and unsatisfactory . With 
a clas sification plan of t he type nee ded for s cientific positions , 
research j obs can be meas ured agai nst a s cale of values previous ly 
agree d upon . Their worth can be appraise d agains t other s imilar 
assi gnrD3 nts in the same f ield or r elated as s ignme nt s  in othe r fields. 
A re asonable b asis for classification of e ach position can be reache d. 

Unde r this system, t he broad r ese arch d> je ctiva s as signe d 
to a s ci e ntific worke r b e oome t he b asis for his clas sification . 
As he procee ds ,  his work toward t hose obje ctive s  can be refle cte d 
in ne w as s ignments which form t he  basis for his future clas sifica·· 
ti on .  The clas sification sys tem becomes a part of t he plan for 
administration of re se arch . 

These considerations le ad to ce rtain general conclusions 
which se tn  sufficiently important to be emphasize d as basic to 
g<X>d and useful c las sificati on of s cientifi c positions . 

�sifi cation Principle s 

1 .  I n  clas sifying scientific jobs t he  s pe cial nature 
of t he w o rk must at all t imes be re cognize d. 

2 .  Classifi cation of pers onnel in this category should 
be performe d by � r scns specially t rained f or  
clas s ificati on of s cientifi c workers 1 and with bac k­
grounds in s cience and res aarc ho 

3. C ollaboration is ne ces sary wi th traine d s cientis ts 
familiar with the wo rk t o  be done � 

4 .  The purpose s  of clas sification should always be borne 
in mind, eo that j ob de scriptions are ade quate ,  but 
no mo re  de tailed t han  ne ce s s ary to achieve t he  obje ctives 
of class ification . 

5 . The pattern o f  job de s cripti ons re sulting should not 
be judged b,y t he  patte rns of other Fe deral activitie s . 
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6. , C.las si.f'ication should re fle ct the scientific �"oospe-. ten ce, require d, as well as t he administrative responsi-
bility of t.he incwnbente 

· 

. . . 

Finally, it sh ould be emphas ize d  t hat ultimate s uccess · j,n 
adjus ting Fe deral job · cla��i eation t o  the needs of s cie nce ., 
instead of v ice ve �sa,.  like spccess in adjusting so many othe r 
� rsonnel a cticns 1. fwi.l.J. m.ore likely be att ained men s cience is 
re cognized t o  b e  a� · a.�tivity: re.cpirl.ng both s pe cial adminis trative 
.. te chnique s and special,r budge tary handli� . · Mos t·  of the problems 
s cientific wo rk faces s tem fran t he inte rwe aving , in thi adminis­
trat ive s tructure of the Governae nt, of e s sentially exploratory 
�:th e s sential ly routine a dministrative functions. · C le ar  separa-

. .  �ion Qf such dissimilar a ctivi ties would pe rmit readiel!' adaptation 
. to . each of t he pe culiar type of administrative te chniques it 
· r�quired. 

•·. 

� �' ·· 
. .  

: � : :  
. . : �  � .  ' j ,;  ( . . ... 

. . . ' 

. · .  

, .  

. . 

· .  
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Chapter VII -

·· -

'"
, • l. f •I 

RECCGNITION AND- PRGtOTION - ­

._ ---:r 

. I 

Profess ional Re cognition 

The 11IntaMible Inc rement" of Reward. 

' . 1 . 

Since salaries paid to Fe deral $ cientiS ts are in most 
case s , particularly in the higher grades 1 below those paid by 
industry - and some universitie s far similar pos itions , s ome  means 
mus.t be devised to make Government s cientific work - sufficie ntly 
attractive to recruit and retai n the abler man. Fortunately, 
s cientists of all. kinds , whethe r  physicis ts , chemists , biologists , 

_ geologists 1 or those of any one of several dozen different 
disciplines do not work for money alone . Various farms of the 
11int$1lgible increment "  constitute a s ignificant part of t heir 
reward, and, in many cases , the most important part . 

This intangible increnent may take t he  fonn of the oppor­
tunity to do - s cientifi c re search in an intelle ctual climate _ free 
from pe tty restraints and w.Lthout the e ndle ss frustrations charac­
teristic of s ome  bure aucratic organizations . Some other require­
ments are ade quate space , equipment , as sistants ,  and other facili­
ties Yd. thout m ich the research man is s-o hampe red iri the s cope 
of his activities . that a di sproportionate ' amount of his time i s 
�ent in doing work of subprofe ssional grade.  rlhen s uch require­
ments are me t and the mature s cienti st · iS allowed t o  produce t o  
his utmos t on his own initiative ' he i s  able t o  merit and re eei ve 
the professional re cognition� not only from his colleagues in. the 
s� organization , but from all s cientis ts in his field. 

High Standards Ne cessary. 
• '  -

It is axiomatic that the profe s sional prestige of a s cien­
tific organization is a function of the profes sional. · competonce ­
and pr oductivi ty of its men. Therefore, ,  every effort should be 
made t o  maintain high standards in re CI'uitment and appointment . 
This applies. not only to the · mature s cie ntis ts in the higher 
grade s ,  but also to those in the beginn:ing grade s .  In sele cting 
and appointing a P-1 s cientist ,  his potential for advancement 
to a research ·s cienti st .  or a s cie ntific administrator s hould be 
consi dere d .  Furthormare , the young s cientist should be watche d 
during his probationary period to determine his capacity for 
profe s sional growth ,  and thos e who do not demonstrate su ch . 
capacity sh ould be eliminated. : If a me diocre man is allowe d tc, · 
remain he rarely improves an d� by occupying the position that 
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should be fille d by a canpe te nt  s cientist , he re duces the 
prestige of the whole organization .. 

This profe s sional pres tige of a s cientific organization 
is an integration of the individual cpalifications , canpetence , 
and }r oduc tivity of i ts men. In tum , the profes sional recognition 
achie ved by e ach indivi dual is augmente d  by the prestige of the 
organizati on ,  and thus be comes a re al factor in the re cruiting 
and re taining of supe rior s cient ifi c  pe rsomel . A Gover� nt 
re se ar ch  organ izati oo  which i s  a le ader in the field obviously 
is in a much bette r posi tion t o  c anpete with industri al and 
wrl.ve rsity laboratori es f or  suc h personne l than one whose s e cond­
rate positioo re fle cts the c olle ctive mediocrity of its men . 

Publication of Scientifi c Research . 

Another factor cqntribut iqg to  the· profe s sional re cognition 
of t h:J  s cie ntist is a re ady means of publishing the results of 
his r e se arch . Some Governme nt scientific bureaus publish a 
re gular series of t heir own, such as t he . National Museum, Bureau 
of Staruiards , and t he  � ologicaJ. Survey , t o  name only a ·few. Such 
agenc :l�s s hould in,clude ample funds f or printing in their budgets 
and ' should make · e ve ry effo rt t o  se cure approval for s uch fwxis by 
the Budge t Buteau an d  Congressiorial appropriation canmittee a . 'fo 
be e ffe ctive , s uch printi ng f Unds mus t be adequate to · t ake  care 
of cur re nt ne e ds at le ast . Otherwise manus cripts re ady .for print­
ing may pile up int o a backlog · whic·h make s. the e ffort on the pa r.:. 
or- th e s cient ists futile and �nies the re sults of their w:>rk tc. 
the publi c .  

· 

Other agenc:ie s ,  not having s uc h  f aci litie s , pe rmit or en­
ccm-age t hei r  s cientis ts t o  publish the result s of their rese arch 
in vari ous s cie nti fi c an d  t e chrii caJ. j ournals . i�hiche ve r  way this 
is done ,  the pas sage through· the various internal c hannels for 
e diting , obta ining approval ,  etc • , . should be sufficiently rapid: 
fo r the work t o  ap� ar in a r e as onable time . In military organiza­
tions , such as t� Army and the Navy, the maintena nce of ade quate 
se curity may sl ow down o r  e ve n e liminate publi cation of re sults . 
Often sons phase of the wo rk c ould be publis he d  without enda.nger­
i� s e curity and thi s s hould b e  done w henever pos sible � 

Att�ndance at S c ient ific Meetings o 

A ye r,y  real fact or iri the profe ss ional re cognition of a 
s c ientist is hi.s attendanc.e of and participation in mee tings of 
pr ofes s ional s cie ntific s ociet ie s . Use of official time for 
attendance a t mee tings s hould be allowe d, and in addition travel-
ing expe ns e s  should be provi de d  f or metJting s ·occ.l.lX'ring at a di stance . 
Both the ind,ividual and th� ·organi zation gai �l pres t.ige and re coeni­
ti on by ade quate repr�sentation· at s u ch meeti ngs . Sep&rate fUnds 
should b e  pr ovi de d  in appropriation bills fo"'C' su ch atten dan ce �  as 
ot11a.rwi.se its o� ration be co� s e rratic . For example , s ane GOve rn-
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· . ' . 

aent bureaus PaY. a . s cienti.st ' s  ·expenses to meetings only it he 
·pr�se�ts a paper • .  In sa;e instc;nces.  this result s  in a hastUy 
� d  often p09rly , prepare.d pape r  t o  meet the re cpi.rements .J ·  fran 

· ·  which ,neither tbe· organization n6r ·the scientists gain distinc­
ti oo .  . There.£ ore ,. .sta.nc:Uirda .  of excellence - should be maintained 
rattsr t han  t he re qui rement of merely a pape r. 

Exchange of Soient·ists � tween GC1Vernaent .a1 d Othe r Laboratories . 

. .: Much can. be gaite d• by permitting Government s cientists to 
be as signed .w:i.tll · .P8Y t� wo * f or  de finite periods in unive rsity 
or .indlolStrial·· labor.ator:Le� . New ide as , processes , or te chniques 
developed in such laborator·ies could thus be made more effe ctively 

. available for use in Government organi zations . This practice is 
foll()Ve d  by sane Governme nt s cientific laboratories through the 
device of mai ntaining a ·number of uniVersi ty professors in \f, A.E • 

. ( \Jhen Actually Employed) status . · These. men obtain Civil Servi ce 
status by passing the appropriate examinat ion for the position, 
and a� paid f or the time a ctually employed, usually up to some 
fixed maximum number of days p3r year �  

The Geological Survey, f or  example , i s  thus able to se cure 
the services of many outstanding university pr ofe s s c:rs for fi el d  
work during · the s Uilli!Sr s chool vacation pe ri od Whan they wculd not 
be able to employ for full-time w cr k o  In addition1 these univ­
ersi -cy profes sors , l'tbo are teaching t he  younger generati on of 
geologists , are thus in a better position to impart what they will 
nee d t o know to do th e YO rk of the Geologi cal Survey, thereby im­
proving their preparation fer s ubsequent Governnent work. It is an 
arrang � nt whereby bo th t he  Government and the individual gain far 

. more than t he  a ctual dollar value of the t ransaction mi�ht indl cate . 

Sane Government bureaus , s uch as the National Institute of 
Health, Jr ovide postdoctoral fellowshlps for pranising young �n 
for one-to-th ree years , after which the wre a}l IIJB:7 place them. on 
permanent status o r , by simply not renewing the fellowship, le t 
them go, · Under this .. arran gement , t he re search may be carried out 
a"lyvbs re , eithe r  at th e  National Ins titute of Health, · or at a univ­
ersity lab oratory. The ns thod has much t o  commend it, and should be 
ma-e wide� adopte d.o 

Pr�� 

Nee d for Re asonable Spee d  i n  Personnel...!£ti ons . 

In spite of the fact t hat t he work itse lf is often more 
important to the sci. entiat t ran his r ate of pay; the standard of 
living of himself and his f amily is clearly dependen t upon it . 
Tre refore , the pers onnel policy of the Governme nt as a whole and 
of its constituent bureaus an d a gen cie s s houl d be . such that prano­
tions are de termine d only by t he .  jus tificat ion Of the part,j.cular 
acti on, an d  not by the whim of s ome pers onnel offi ce r . Once manage-
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ment has decided u:r.·on a promotion, the pape r work neces sary 
for 'its final e xe cution s hould be expe dite d. · Many able s citm- . 
tis'ts have left Government se rvice . be cause of interminable·  and 
unnecessary delays in such actions • Pe rsonnel .ns n  should re al­
ize t hat once a pr anotion is initiated, e ve ry day that they delay 
the final approval of t m  a ction represents one day •·s loss of the 
pay incre ase t o  the s cientist . 

· 

Need for . Greater Unifonnity in Personnel Acti ons . · 

One of t he cardinal principJ.B s of: t he  Civil Service Sys tem, 
that of e q1 al  pay for eq.1al work i s ,  cb vious ly, very difficult 
to achieve in all profe s sions & Although this problem more prope rly 
belongs in the. field of classifi cation, the principle mus t be con­
side re d  here briefly in c onne ction with pranotion and re cognition. 

, Fol' example , is a P-4 biologis t  in one bureau the e quivalent 
of a P-4 chemist in another , and . are b oth the equivalent of a P-4 
engine er .in s till another? Many factor s  must be .  considere d in 
any attempt to evaluate the c anplex details of this problem • .  

Same bureaus are traditionally more conservative than others • .  · 
Thus it may re quire a better man in one bureau for a P-4 position 
than it does in another for a P-6 pos ition . This . is unfair t o  
both the individual and the Government , as i t  is quite as co n­
ceivable that . the P-6 is classified too high a s  it is that the 
P-4 is class�f:ie d t oo low • 

. .  

There are, furthe rmor e , very real differences in the way 
pranotions arE:) .h�ndle q in . _t he field and in the departmental service 
in Washing ton. ';['}lese differences are often unfair and shoul d be 
c orre c.te d.  , It app�arf) _ probable t hat much gre ater uniformity in 
all ·J:S rsonnel actions involving scientists will be achie ve d  when 
the Civil Servlce C ommission establishes a separate branch for 
s cie ntifi c personne l .  

Efficiency Ratings � 

All employee s of t he Federal Government re ceive an annual 
effici ency rating . Many differences of opinion erlst re garding 
the use fulnes s of such, ratings and the re is a real need f o r  
more effective application by many agencie s . Through the evalua­
tion of a sele cte d list out of a total of 31 elements s uch as 
" skill in applications of t e c hniques and proce dures " ;  "attention 
t o  }:S rtinent detail" , "ability t o  organize his v.o rk",  1 1 abiJity 
to make decisions " ,  etc ft , an individual ' s  value can be indi�ate d  
in a fairly objective way. Each item is �narlced as outstanding , 
adequate , or. weak, a nd through a simple swnmation pr oc es s ,  the 
indiv:L!;iual · is grade d eithe r :  Exce llent, Very good; Goo d, · Fair , 
or Unsat+s�ac tory . . � . .  

Careful use of the e ffic iency rating can do much t o  impr ove 
the morale of a s cientific organ ization-. While it i s  ob�lious that 
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. .  : . 

top-flight productive s cienti sts l'd.ll get a n  ''Excellent" ef­
fici ency- rating ,  and be little influence d by· it, nevertheless, 
it is a cc:mm.endation f r an  the management and tells a researcher 
that he is on the r ight track and his w ork is appreciated. A 
low r ating of 11Fair 11 or 11Good11 � at least j olt the me diocre 
man--the most dif ficult one. to. hin.dle-�lnto better performance . 
The reall.y unsatisfactory v.orker c an  be most quickly el.imj.nated 
fran t n;, ·Goverrment by giving him an ''Uns atisfactory" efficiency 
ratin g, as this re quire s  mandatory dismissal. · A scientifi c 
organization with much deadwo od in it cpiCkly l6ses prestige ; 
the good ilsn f eel t his · loss and re sent i t ,  with a c·onae quent . 

lo'wering o f  .mer ale- . b · e ffe ctive use of t l'e  e fficiency ratirig 
re quires that t he  adm:i.histrator have a good stock of that pri ce-
less commodity--intestinal fortitude . 

. ' 

' . 

Within-grade Promotions· ·  

Three forms . of promotion ar e  in current use in Goverilne nt. 
One , a c ha�e in grade ,  as from P-2 to P-3 , which e:c�ually re-

. presents a;· c hange in dutie s with increase d reeponaibili�y. The 
second is the ·so-call.e d  ''Ramspeck" autanatic increase in salary 
within a grade ,  Which is base d upon the efficiency rating be ing 
"Good" or -better , a nd which occurs at stated intervals ·or 12 or 
18 months as set by law. 

The third 1' orm, t he  merl torlous vd thin-grade · increase in 
salary is · Used a dministra ti vely to reward exceptionally able · · 
men., arxi thus 1s mare a mrk of distinction and valuable as a 
morale builder . The automati c salary inc re ase indicate s mere ly 

. that t he scient ist has lived ano ther 12 or 1 8  months and that 
his e fficiency rating i s  11Goo d" .  or be tter , where as the meritori ous 
ld. thin-grade salary inc reas e is ' initiated by hlll :iJJine diate s uperior, 
approved by management , and· is -thus a mark of distinction and a 
boos t  in morale . It s hould be use d much mer e - widely than at · 

}r esent . 

Equal Pay for Research and Administrative Positions 

In many Government s cientific bureaus , scientists are force d 
to undertake administrative w ork in order to obtain adequate pay . 
This frequently results in tm loss , of a good research man and 
the creation ·Of a se cond-rate- admiliistrator . Scientific re search 
sh ould be adminis tere d by scientists , but the fact that a partic ular 
man is an out stanctl.ng rese arch s cientist is no guarantee that he 
will be an e cp.1ally g ood. administrator . Yet, in order to advance a 
s cientist into grade s P-61 P-71 and P-8, he i s. ·f orced t o  take an 
adlninistrative position �  

· 

· -Accor ding to 'Civil ·Servi ce Reguiations , research positions 
can go as high as P-8 without acy actnin:istrative load being carried 
by the s c ientist .  Tl'e refore , it appe ars that this difficulty can 
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be solve d by the agencie s themselv�s • 
.. ' 

.. 'Probably more top-flight research scientists have becane . 
·dissatisfie d .  and left Government service for this reason than · · · ·  
for. any other . · · · · 

.Extra Canpens atim ' 
· 

The average Gover nne nt employee Ybo is temporarily disabled, 
for more than a tew days , in lir¥3 of official duty, finds it im­
possible to  meet livi� costs if limited t o  compensation · at the 
rates now allowable under ·the United States Employees ' Compensa­
tion Act.  This is because such alloWable compensation is not 
base d on c urrent standards of pay or living costs e In view of · 

such meager com}:8 nsation, t he disabled employee is , in mos t cases ,  
canpelled to f orego ru ch allowable compensation in lieu thereof, 
to conti nue on wages or salary as long as he can by using. . leave 
now allowed him by law far vacation purposes or for dis�li� 
injUl�ies or illnesses · not incurre d in line of duty. 

· 

Spe cifically . this inade quacy� of t he  compensation now 'AJ.J.oViable 
un:ier the .  Compensation Act· me ans  that', in m.ost cases , before apply­
ing for compensati on, the di sabled employee will 'during contin�ce 
of . t he disability findc ·it ne cessa.rY: 1) to use to t.he extent :o. e ­
quire d  accumulated and advance d  s irk leave which the law grants 
for use in conne ct ion with an injury or illnes s not compensable 
under the Act;  and 2) whEm ·sudl sick ·leave is exhausted, to use 
accumulated annual leave which the law grants for vacation purposes . 

In addition� if an employee after having consumed his si ck 
and annual leave., be cia.use of a duty-connected injury or illness , 
should t hen be come dis abled by an injUry or illness that is not 
compe nsable under the Employe es ' Canpensation Act ,  or wish t o  take 
th e  vacation which Congress intended  him to have , he must take 
leave wi thout pay. · 

This constitutes a serious hardship to the employee .  In 
all fairne ss his employer , the. Government , should make more ade quate 
provision than is now authori ze d  for aidi ng him during temporary 
disability � It is believed that wi th few exceptions , temporary 
disability cases will not c ontinue more than 6f· administrative 
work days.  · It is desirable , hov.ever , that the Bureau of Employees ' 
Compensation be authorize d to extend that pe riod in any exceptional 
cases that occur • .  

The Advisory C ommittee on Scientific Personnel has recom­
mended .t hat appropriate pr ovisions of t he Unite d States J4l!iployee s ' 
Ccmpensation Act be amended so  as to pr ovide compe nsation at t he 
following rate s to  any civil employee of the United  States while 
he is t emporarily disabled by an injury or iilne s s  resulting 
dire ctly from � rformance of hi s official duties .  
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l. l.lonth.ly canpensation in case ot temporary total 
dis ability to be at the bas ic rate of pq ot the 
dis abled employee f or  an initial peri od of not 
to excee d f:l, administrative work da.YS , with the 
Bureau of Employees ' . C � nsation enpowered to 
allow like compe nsation for such additional 

. . 1 : ,period cr periods a s  ma.Y be ne cessary during 
. . . : . .  .continuance of temporary totaJ.: disability o 

. . . . 

. .  

. 

2. Monthly compensation in case · Of permanent . total 
dis ability to be at a rate e cpal to two-thirds 
of the .basic rate of pay of employee so disable d. 

3 . Monthly canp3 nsation in cases w� re the permanent 
disability · is only partial s ha ll be at a rat�. equal . 

to two-thirds of the di ffe rence be tween employee. ' s  
mcnthly pay before injury and his monthly· vsge­
earning capacity af!t,e.� .par.Ual dis.ab�lity1 as 
dete rmine d  by t he Bureau of Emplo�es ' Canpensation. 
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Chapter VIII 

PROFES§IQNAL DEVELOPWNT A!m AQ_VANCEMEl!I 

To enable the people of this nation to enj oy the health, 
welfare, and security derived from dis covery and application 
of previously unknown facts and laws of nature , the Government 
mus t maintain rese arch of the highe st order in its laboratories .  

Our national supply of outstandingly able scientific 
talent is always insufficient . This country cannot afford t o  
be s e cond-best in research an d  devel opment .. It i s  . .  cle ar  that 
decisive. s teps are ne ces sary .• 

Trainip¢ Needs of F�de�al Scientists 

. . 

Profes'!?ional develo,Prm nt and advancement , as here used, 
refers t o  the inc+,.�asecf- c1npetence -of · ·scientists derive d fran the 
us ual proces ses · of· ·f-Qnnal and !informal J.e arni:f€ 1 and not t o  rank , 
position or compensation� The employer ' s purpos e in considering 
the ne ed for increase d compe tence of s c ie ntists is . solel$ tha:. 
of insuring a 'inaximum return in te nns of those values and out­
comes' ·which are consistent with the mis si on of t he employer . 

There is no thought expresse d or implie d in this discus s ion 
that the Fe deral Goverllii¥3nt ' should intere st itself in the e duca­
tion or training of its s cientists a s  a philanthropy . or gratuity 
to t he s cientists theins'el ves.  . . 

mule the �ne e ds  of t  ip indivi dual Fe de ral agencies will 
differ, in general tlla se ro a ds may be represente d  by a combina­
tion o f s uch re quireme nts of its scientific p3 rsonnel as :  1) 
Keeping abreast of and a dvancing one ' s  knowle dge of subject­
matter fie lds of s cience and t. e cllnology which are d:i. re ctly 
relate d t o one 1 s  work ; 2) increasing spe cialization in the 
particular phase of the subject fie ld in wh ich one is working ; 
3) acquiring spe cific information for use in carrying out new 
a.nd spe cial as si gnments ; 4) becaning better inf ormed within 
certain are as of nQwly-developing hybrid sciences ; and 5 )  de­
veloping and imp roving certain new and spe cial skills re quire d 
in performanc e of as signed respons ibilitie s .  (An example of 
this last need may be te chnical reading skill in a foreign 
language which has be c ame an important t ool in one 1 s  spe cial 
field. )  

To impr ove the comJ2 tence of the s cien tifi c personnel of 
the Fe deral Gove rnment two appr oaches are de sirable : 1) Retain 
the bes t s cientifi c talent alrea�· available � and incre ase their 
usefulnes s by furthe r t raining ; and 2) aid the e ducational in-
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stitutions in training an ade quate oncoming supply of the most 
capable and IDOs t thoroilghly "' prepared younger s cientis ts . 

· · �inuoup+ · .Trainiug of. Mature Sc.!!.ntists 
' I  

' . 

· No real s cientis t is .e ver sati sfie d with. his present knowledge . 
He is impelle d to pr obe into unexplored realms . This urge�  must 
pe encouraged and facilitate d by the Goverllm3 nt ,  for it is the 
essence or creative endeavor.  

Formal education culminating in the doctorate degree is 
only the beginning of a career in. ; �cientific research .  Life-long 
study and unre lentin$ investigati'on is · t he only means by which 
the research worker may: expand his usefulnes� . .  .Be cause co ntlnue d 
study is .. the life blood of pr oductive resear ch, no . organization 
can permit its s cientists to s tagnate t hrough. is olation or re:­
stricti� oppartw:dty fOr· .s tudy . aedioc rity in s·aieriti.fic researc h 
4nd developnent might e asily result in national suicide c It· .is 
therefore. imperative t hat the .Government , as an employer Qf scien­
tific personnel, not 'only permit but actively enc ourage its s cien­
ti sts to . ,continue their e �ucationa.l development throUghout their 
careers . . .  . . . . 

Given a reasonable opportunity , which �ans ade quate tin¥3 
aR d  f unds, the serious s cientist pursues post-doctorate studies 
in universitie s or labpratar ie s  in this country or abroad; he 
parti cipates in national and internatio� meetings of scientifi c 
socie tie s ;  he collaborates with o�he r s cientis ts at la.Qoratories 
of world-wi de repute ; . he  repor ts his own rese arch iri the s c;t.en­
tific pre s s  and at s cientiti'c . mee't:ir.gs , and secure s in exchange 
the s ug gestfons , ideas and matured judgments of fellow investigators ; 
he keeps abreast of knowledge of re cent developnents by systematic 
re adi ng  or t he technical journal s ,  monographs , · · 'bUlle·tins and 
abstracts in his field, through attending le ctures by re c�gnize d 
le aders 1 and by participating in s eminars an� .  �o�oquia. 

Governae nt agencies mus t facilitate c ontinued training and 
parti cipati on in . such profess ional activities i f  its s cientists 
are t o  be come iric reasingly valuable . as rese arch �pe cialists . 
Mature scientists of re c ognize d le.ade rship, developed by· the se 
proces ses, act .  as nuclei for the attraction and developnent of 
younger research worke rs anxi ous to benefit from as sociation 
with them and t o  le arn from them, 

· 

,. . .. . 
. ' . 

.:.
. 

. 

\; The re .  are seve ral method� by Yttu.ch the Federal Government 
can and should provide for the continue d  education and increase d 
competence of its senior s cientific staff . Some may require 
legislative authority . others can be facilitated by provisions 
within the �t�strative jurisdiction ar t� agency heads � 

- 55 -

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

S c i e n t i s t  a s  a  G o v e r n m e n t  E m p l o y e e :  P r e p a r e d  f o r  t h e  P r e s i d e n t ' S  S c i e n t i f i c  R e s e a r c h  B o a r d .
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 6 5 4

http://www.nap.edu/catalog.php?record_id=18654


Independent· Rese arch .§1� 

Universitie s · have reeognize d t hat self-development of a 
high or der, as �11 as s ignifi cant dis c overy, re s ults from the 
opportunity of its scientis ts to purs ue indepe ndent rese ar ch 
studie s  of their own choice while carrying forward assigne d 
dutie s ,  s uch a s  t he  ·teaching and guidance or · grad�te students � 
A certa in  amount of similar opportunity for Gove rnment re se arch 
workers would e arn rich dividends without de creasing the over-
all p�oductiveriess on pre s,cribe-d duties .  . 

· · · 

�Do ctorate Study 

Pos t-doctorate s tudy is highly s �n:U'icant as a me ans 
of inc re·asing the compe teq.ce of mature · s.cientistfi' , Such s tudy 
opportunities are· pr ovided in part by t he  s ci entist ' s  own re ­
search in his own· laborat ory :, but this is not enough . He is 
like ly to deepen the ruts of his own patte rns · of t·�Q\lght . unles s  
he can raise hims e lf  out · of them . by s tudy and inve s t:lgation · in 
environments where different methods , fresh v iewpoints , and 
new approaches are be ing develope d or used by othe r le ading 
inves tigators.  

Sabbatical L!!.� 
I 

Sabbatical le ave has been an . effe ctive me thod o� f acilitat-
ing the re juvina:tion of the cre ative mind.. Its values s hould 
be made availabl e ·to Gover.llll8 nt re se ar ch s cientists by legislative 
provision for subs idize d le aves to rc stricte� numbers , for nine-month 
le aves at five-ye ar  intervals J or leave s of oz:te year in s even .• 

De tail to ·ot he r ' Laborat orie s 

As sig� nt · of s cient ists to short tours of duty at othe r 
labora.t orie s , Government or. private --universi ty , industrial, 
or foundat ion-supported--where advance d work of dire ct bearing 
on t�ir · own fields of knowle dge are b e ing c ol}.duc � d ,  provide s 
an opportunity to a ccelerate their own z:e search achie vements by 
eliminating the riee d  for Unknowin g repetiti on of me thods and 
exper� nts alre ady te s ted els ewhe re . ·  · ' · . . 

Exchange of Perso nn� 

Exc hange of pers onnel , me ther on a fellowship or s c holar­
s hip arrange� nt , or as a man-for·-mail trade of s cientists , e ach 
to v.o rk in the othe r !  s place f or a few months , is anothe r  means 
of se curing ne w approac re s  � new ideas; and fulle r understand.L"'lgs 
of frontie r knowle dge $ Sane Fe deral agencie s  now e nj oy the 'bene fi ts 
of fe llowship ap poinw nts f or one or two ye �r periods " 'fhis s arr-e 
provisi on s hould be extende d t o othe r  agen cies conducting research . 
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Profes sional Collaboration -

Collaboration between professional colleagues for short 
intensive periods is a substantial e collQID¥ of precious time . A 
tew hours ,  or occ�iQ�lJ.1 :.a .  few days , spent. ·  in. earnest discussion 
or one ' a  own scientific problems with a fellow investigator ot 
repute , may save months of individual work and· thousand$ of 
dollars or payroll time and materials , in research and develop­
men\ projects .  Because appropriate c ollaboratcrs ' are few and· · 

widely scattered it is tdgbly important that scientists have 
opportunity to travel as nee ded to places where such consultations 
can be held. Travel regulations of scientific activities should 
recognise this special .need .and provide funds · f or the purpose .  
Experience aeem8 to indicate that ·a minimum ot $5( to a maximum 
ot $15(' per yeer per scientist 18 . an .·�ppropriate allowance . 

Attendance at Scientific Meetings· · 

Attendance at scientific meetin8s · is a further econcmy in 
collaboration with �ofessional colleagues . Scientists from 
Wi del,y scattered points congl"8pte at such meetings . One trip 
ot a tew days to an important Jn8eting might provide a number 
of face-to-face de liberations on problems of mutual concern in 
tt. t� that one contact onJ..y could be made 1?1'· direct visit to 
anott.r scientist ' s laboratory. · It must be re-cognized however 
that one does not take the place ot the other. Both are es sential 
to a le ading or developing researche r. Vis�ts t o  other scientists 
in their own laboratorie s  pl"Qvide for intensive study of individual 
problems . Conferences at s cientific meetings furnish a broad 
survey of activities and identification of places·  where the most 
advanced and f ruitful work is being done. They also provide 

· 

opportunity fer penetrating exchange ot information among in- . 

vestigators as t o  the mas t promi sing and reve� developnents 
in t heir researches . : 

· 

Free� of Publ;cation 

Collaboration among s cientists can be most e ffective when 
the reputation and researches of e ach participant are · known to 
the -others for the advanced knoldedge and seasoned judgiD3nt 
demonstrate d by his own · reports and published papers . Far this 
reason the utmost freedan to publish is· es sential. The Federal · 

Government often has been less t han  liberal in: 1) the re le ase 
at scientific information with only a remote relationship to 
securi t7 1 2) tm tums for printing the results of scientific 
research, and 3) the id.entitication o£ the au�hors of technical 
papers which have been publishe d• While t he national secUrity 
JllUSt be protecte d, for example in military laboratories ,  it is 
primaril,y in the develop�S ntal stages t hat such pre cautions are 
neede d� · Properly administere d, re qJired se curity will postpone 

' 
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but not e liminate eventual publication. There is no sound 
reason for a general practice of c oncealing the identity of 
investigators and authors of reports once rele ase d . 

The Development of Younger Scientists 

The younger and le s s experience d s cientists have , in 
general, t he same urge as their seniors toward further e duca­

tion whic h can be utilize d to the advantage of the laboratory 
in which the1 are employe d .  

College s eniors and graduate s tudents t he  country over 
have expre s se d interest in obtaining employme nt in e stablish­
ments such as rese ar ch foundati ons , universities engaged in 
research, and Government or indus trial laboratories ,  where at 
the s ame tine they can carry on studie s and thesis work for 
higher degre es . At those Government laboratorie s whe re graduate 
study cours es have be en arrange d and made available the response 
has been prompt . At one large ae ronautical center the los s  by 
re sienations of s cientific and techaical pers onnel was immedi­
ately and materially re duce d as soon as graduate courses accept­
able for university cre dit were set up . 

It is clear , therefore ,  that ��e Government has much to 
gain by facilitating the offe ring of su ch e ducational advan tages 
to employees in its laboratorie s o  

University Study 'frogram 

In metropolitan areas and at educational centers where 
graduate s chools are available , the problem of satisfying the 
e du cational needs of lab oratory s cientis ts is les s  difficult 
than in outlying or is olate d distri cts � In such areas local 
educational ins titutions offe r graduate courses leading to 
advan ce d degrees in a number of s cie nti fi c  and te chni cal fie lds c 

Cre dit C ourses 

Two types of offer ings by unive rsitie s  and graduate s chools 
should be re cognized , First , there are t he regular course offer­
ings of the institution e To be of maximum availability to em­
ployed worke rs , a subs tantial varie ty of t he se course s mus t be 
s che dule d at out-of-working hours , in late afternoon, evenings , 
and on no�wo rk days made pos sible by t he five-day work we ek .  
Such offe rings attract only a fraction of the number who take 
advantage of the s e c ond type ; which i s , speci al  courses se t up 
to me e t  the s pecific nee ds of g roups of employe d worker s ,  and 
offe red at times and place s convenient 't o these workers . The se 
cours es are given cut of working hours , are finance d by regular 
tuition fees paid by the students to the spor� oring univers ity, 
and l:ence are practically self-supporting � 
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It is c le ar 1 ho...e ver , that full utilization of such e duca­
ti onal opp ortunitie s  doe s not autanati cally re sult from the mare 
availability of the course s ,  howeve r widely t hey may be advertise d. 
In additi on, there should be , within each agency and e ach laboratory, 
a coordinator Ybo can devote a part of his time to de termining 
ne e ds , arranging for courses to be offe red, advising and counselling 
s tudents , facilitating regist ration, and acting as information 
center f ar  student s ,  university officials and 'laboratory adminis­
trators . This coordinator will be mate rially as s isted, and his · 
'WOrk made mare e ffe ctive, if m has a carefully sele cted advisory 
cammit�e e of re�sentative - � cientista and adminis trators who meet, 
on call1 to de cide on t raining and e ducati-Onal needs and arrange­
ments ,  and who give active counsel.' ori . the ·program. 

These pre cepts will be · cleare r, and more convincing , if the 
experie nce of Fe deral agencie s  in the · washington, D. C . , arsa is 
cited. He re a cooperative solution to the c ontinue d training of 
s cientis ts has been worke d out be tween the Feder.al agencie s and 
local e duca.tional institutions . · An. interdepartmental coc:uni.ttee 
was forme d, in this case calle d the Science Training Group , a 
spe cial cammi�te e of the Advis ory Committee on Scientific Personnel� 
It agreed on general poli cie s and pr oce dure s under vhich e ach Fe de r­
al agency could function as it wi shed. This inter departmental 
group was supporte d, and its poli cie s carried into an active work-. 
ing program primarily by the training s taff of· one department which 
had a large number of s cientists in the are a who would benefit 
from t he· program. : A central clearing house for such arrangements 
se ems to be e s sential:, and when no central s taff agency is · able 
to offer such service , one of the principal bene ficiarie s , may 
s ubs titute .. 

One of the firs t activitie s of this group was to c ompile a 
lis t of the gradnate c ours es offere d by the seven graduate-level 
educational ins.ti tutions serving . t he Washington area. Some , (:J.  (� 
c opie s of this . list were distributed to s cientists a·rtd te cooical 
personnel in all ·  Federal agencie-s , be fore the opening of the ·. :· 
fall term. Of the appr oxlmately )Cl'. c ourses on the list were 28 
off-campus clas se s  organize d t o  mset the nee ds of s cientis ts and 
s che duled by t he universitie s  for teaching at seven Federal bureaus 
and laboratorie s ,  immediately afte r working hours . 

There were 833 s ubse quent registrations for t hese off-campus 
class es , '73 2  or nearly 88% from o� depar tment . The fact that 
this per cent age is entire:ly disproportionate t o  the number of 
s cientific � rs omel ,  t<J the · nee d  for e ducation, a nd to the inte r­
est of the s cientific pe rsonnel . in that 'department is. explaine d by 
1 ) the support given t he  prog1.··am within t he depar� nt by s cientist­
administrators .�  training dire ctors ., � nd. t he coordinating staff , and 
2) the extent to which sever al other agerlc ie s  had e stablishe d  
programs of this type already i n  ope l'ation . The de termination of 
needs , liaiso n witiT gra�te s chools , Organi zation of the c ourses, 

. .  . . 

, .  
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provision of cl as s-roams and regis tration of s tude nts could 
no t have been done without the coordinating staff, nor without 
the co ope rati on of training officer s and comnrl.ttees in t he  
vari ous bure aus and laborat orie s . 

Deg re e  Se�uence s and Thesis Cre dit o 

Furthe r progres s in t he  viashington area is dire cte d at . 
inc reasing the range of subject�matter fie lds offere d ,  the iQ­
troduction of planne d se quence s of cours es leaQi ng to advan�ed 
degrees , and the accre ditation of properly s upervise d research 
work a s  mee ting these inve stigation re quirements of local and 
di stant ins titutions . 

For the most part unde rgraduate c ourse s offere d in these 
programs have· been de s igne·d primarily as re freshers for those 
who � e d  mastery of t he sldlls involve d t o  embark . upon speciali ze d  
graduate courses .  It i s  generally as sume d that a s cienti s t, 
enginee r ar t e chnician will present hims elf for employment in 
the Fe de ral  scientifi c servi ce only afte r he has complete d his 
undergraduate study, and f re quently afte r he has e arned an ad-
vance d degree ·' 

· 

Laboratori es that ·are at some distance from e du cational 
centers face a more difficult problem but one not usually beyond 
practical s olution o As in t ffl  Washington area , laboratorie s  s o  
locate d as t o  make trave l  to cl as ses inc onvenient and inordinatE:Jly 
ti..nc -consuming have arrange d f or off-campus clas se s held at t he 
laboratory . Soma of the se clas ses .ire taught by high-rariking 
staff s cientists appointe d, f or t his out-of-hours duty, t o  t he  
staff of the graduate s chool a nd ins�ructing unde r t he  supe rvisi on 
of tha s c hool 3 · ; 

Simi lar arrangement s are be ing  made at laboratorie s con­
sider.ably outsi de · the Ha.shington area, · arid can be dupl:S cate d at 
almost ·ai1y J.o•:- ati on wro re a class ' c:>f s uf fi cient numb� rs c an  be 
as semble d .  The n:os t. impo!" t ant f actor in the �e arran�m.") nts i.s 
the e.xist'3:1 �.'3  at t h� laborat ory of a coordinator m:· e du cational 
d:irec ::-.cr to ha.fldle the de tails and t o  c onsult wi th .othe rs who 
have faced and solv� d t ho  � ame pr.,blem . 

Ai1d e nd:;r·�e."�Jent of this type of employer intere s t  in fa­
cilitatine; t be . i":·:.rmctl e ducation of its employe e s  appeareu re cently 
in a help-wante d :adve rtiseme nt o£ a smaller 1 ndu.s tri al conce rn .. 
It said , 1 1 Th3 '  ccnpany also offe rs t he following c..dvan t,age to those 
des iring further e duc�tion . Any employ�e may s tudy . any . ·c ourse , 
or c ourses : at a university in or near the city and t he c os t  wi ll 
be refunded :on t he oasis of t he :final grade re ce i·.;ed. n 
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· In-$erv1 ce Training 

f!ighly Spe cialize·d Course s  • 

In addition to univers ity ·s tudy c ourse13 f'�r scientists · and 
te chnicians who wish to· work for a · higher · degree. , .  another me ans  
o f  Jr OVidi.ng fu rther e ducation is through · in�serVice. training . 
Whe re as  t he unive rsity c ourses , \\bile usually furidamental to or 
cl osely relate d t o  the work of t he  scientis t irl tpe laborat ory , 
are not. necessarily directe d towar d t hat end ,  in-service training 
�9urse s are designed spe cifically t o  fill gaps in experience · or 
�duc ation and t o  pr ovide s ue}} additional information as will 
enable the s cientist bette r  to pe rform his assigned task. The 
fact that t his education ,is J:ix'ovide d, not primarily be cause the. 
student wants it , but be cause the laboratory feels he ne edS it 
in his work , indicates the ne ces si ty for c onducting the classes 
at no expense to the s tudent and usually during working hours � 
'Ihese courses are important . in building both skill and morsle 
be cause t hey sati sfy the s ci� ntis t ' s  de s ire for further knowledge o 

· In one Fede ral department havi:ng several laboratorie s ,  ne ed 
was e vidence d for a course ; c oVer ing the most . advanced knowle dge 
on jet propulsion for s cientis ts and te chnicians who were engaged 
in .�llied re se arch work1 for the dual purposes of extending t heir 
knqwle dge of basic principle s a nd bringing them up-to-date on 
re cent deve lopments ., De spite t he fact that the c ourses as f inally 
arranged re quire d three hours of cl as s  work p3 r week for three 
semesters , two-thir ds of it out-of-hour s ,  and re quire d ten hours 
per we ek of outside preparation, the re we re  ll5 highly qualifie d, 
applicants for a class t hat could aecomodate only 35 o This · · 

illustrates , fir st , tr.e intere s t  of s cientists in further study, 
and se cond,- the ne e d for s uc h  ins truction , be cause each appli­
cant was . spons ored by his superior vtlo certifie d t hat the course 
woul d help him .  in his work.. 

· 

In-service c ourses have been offe re d  or ar 43  s che dule d in . 

suc h  subje cts as re cent developments in ele ctronics , nucle ar 
phys ics , scientific report writing , and lens grinding, and re cent 
scientifi c develo� nts o In addition, many le ctures �  seminars 
and colloquia on highly te chnical subje cts are heldeo . 

Organizing meaningful and effe ctive in-se rvice c ourses 
require s coote rat ive e ffort arid involves consi derable te chnical 
skill . It c an  be done best when a laboratory di re ctor, a com­
mit tee of s cie ntis ts vb o  are in close t ouch with the work and 
there fore know t ho  in-servic� training . of the. laboratory, and 
a training spe cialist skilled:  in working out the es sentials of 
s ound training progra.t�E , forin a team, e ach c ontributing his 
epe ci. al skill and e fforts . , Be cause in-se rvice · ins truction ls 

. usually given du-ring working hours 1 and by a member cf t he 
laboratory st aff , little outlay of funds is ne ce s s ary �  'lhe 
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expense to the Government lie s in the value ot the tine of those 
involved, and it is t he  dUty of t he  dire ctor ani ot the comnittee 
to make certain that th8 res tiits achie ved justify the c ost • 

. . 

Obviously ,  s uch c our s es s houl d not b8 . organized ·  if they are 
re adily available from e ducational ins titutions ade quately staffe d  
an d  e quippe d to pre sent the c ourse at a place and time suitable 
f ar  t re  s cient ists t o  attend � 

Many in-s ervice courses , however , are of such a spe cial 
n�ture that they must be · se t  up indepe ndently. This is particu­
larly true vh en c onfidential or se cret information is involve d, 
or when the c ourse is so closely · diN. cte d to the employee ' s 
si. tuat ion and ne eds as not : to be of interest t o. the e ducational 
insti tuti ons .. . . . . 

Orientation of Newlv Appoint e d  Scientists . 
. . . 

So obvious a matter as . or ientat ion ot a s cientist to the 
mis sion and t he op3 rations of the laboratory in which he . is newly 
employe d  is f re quently overlooked. Under tight se curity regula-

. ·  tiona . this -is excusable , but situations s hould be avoide d which 
c anpartne ntal;t ze s ci e ntists to such: an extent t hat one has no 
i de a what t he other is doing � Ro�t i on of s cie ntis ts .and te ch· 
nic ians f rom one divisi on to anothe r within the laboratory will 
serve to corre ct this . c ¢ndition, will broaden the s cope cf . .  the ir 

. . knowle dge , and will allow t hem to acquire a greater variety of 
skills an d te chniques • .  

. 

other In-Servic e Training Qepartunities . 

In addition to co ope rative university-stuQy courses , an d  
in-se rvic e training prog.ra.ms spe.cially s ui  ted t o  t he . pr oces s  
ot de vel oping a young or inexperi ence d s cie nt!. st into his full 
pote ntialitie s ,  all the educational and t raining pr ovisions pro­
pose d f er mature s cient-ists also apply. The o:,>portunity t o  
YIOrk with scientis ts who are leade rs in the ir field ; attendan ce 
at s cientifi c meeting s ,  le ctures , seminars , c olloquia ,  s�posia ;  
as s is tance in the preparation of t e chnical pape rs ; writing of 
reports on hi s  r;wn investigations ; sys tematic re ading of t he 
te chnical lite ra ture of his field , d� c us sion of problems with 
his as sodate s a nd hi s  supe riors � incre a� i.ng independence and 
responsibili ty for 100re and. more complex and dif ficUlt. as sign­
�ent s ;  pre�ation �d presentation o� papers at local � etings ; 
preparation of artiq le s. f or t he pre s s ; and aJ_l ethe r means of 
sel.f-developrnent �e _ particularly importan t in devel oping s cien­
tific talent . Indee.d � great s cientists , who have left a heritage 
of yru nger �n f c  J.Qwing in their foo ts teps , have use d all su ch 
device s . Admi�strators . o! . laboratorie s  should faci�tate al l  
such constructive e ffqr1;.s. v 
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Nee de d  I.egislat�ori 

Authori zing legi8lation , at once broad and def�tive , is 
ne ce s sary before s ane or ·these practice s can be . followed . This 
legislation should give to the head of each Fe de ral agency au­
thority to pr ovide es senti al training to me et the five type s of 
nee ds lis te d in t m  first page s of this chapter , and to authorize 
study at educational instituti ons ,  in-service courses and instruction, 
detail to other lab oratorie s ,  travel to me etings an d _ confe rence s , 
and purchase of books , � riodi. cals and te chnical reports' ; and · 
s hruld authori'ze appropri ati ons or b udge ting of s uffi cient funds 
for the se t:ra:iiling 'purposes . 

· · 

Each age ncy and Iab:oratory s hould develop, ·within its own 
legal restrictions , a s·pe cifi c t raining o r  educati onal policy for 
pr o.fes si ooal and s cienti fic pe rsonnel, which will. c le arly .fix .  the 
authority and responsibility for trainiQ?: , and which Wi'll make 
plain what s ort of t raining may be give n on Governme'nt time without 
cost t o  the employee ( in-service t raining) and what s ort of train­
ing or educ ation s hould be Jl' Ovide d  outs ide o.f w_orld.ng hours and · 
paid ·f or in full or in part by the employee .  Ail example of t he  
las t might be graduate work n ot  closely re late d t·o one ' s work 
as si gme nt .. 

By the se legis lative an d  aanirlistrative means it w ould be 
pos sible to advance the development of s cientifi c pers onnel , to 
avoid disputes regarding pr opriety of budge t pr ovisiens f or 
training , and t o  fore s tall disagreement as t o '  11v.ti o ·pays for what " , 
due t o absence of clearly define d _and legally sanctione d objectives 
and me thods . · ; : .  

The development of s uch legislation and policy s tatements 
hau been proposed by various groups and in various f orms . It i s  
urge ntly ne ce ss ary that a greement be re acm d on the e s sential 
provisions , and that enactme nt and implementation be expedite d, 
if ce rtain Federal agencie s are t o  insure the quality of their 
s cientific programs o 

· 

It has : ?een noted that c olle ge seniors · in s ci ence·, enginee r­
ing , and mathematic s are not well informe d on the pr oce s ses of · 
re search nor are t hey aware of the Jr ofe s sionBl pos sibilities in 
that f ie l d. The s ituation cal ls for a well-organized plan. which 
will involve � ri odic contac ts with c olle ge pr ofes s ors t o  enlis t 
thei r cooperation in pre senting to s tudents , beginning at t he 
junior college level ) t he knowledge that rese ar ch i s  a des irable 
calling for which many ¢ the. more talente d should c orisider prepar­
ing . Federal laboratorie s  s hould �reep the s e  profess c)rs informe d 
of t he scientifi c w ork under wa;y at their laboratories ; should 
circula. te reports to t hem; s hould invite t hem t o  visl.t the Fe de ral 
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laboratories . Certain obsolete equipment could be distributed 
to t he  c ollege s if slrl:,table for inst.ructional use . If this 
were done , the customary " re cruiting" visits to colleges near 
the end of the senior year ·.-:>uld draw not necessarily more , but 
undoubtedly better, applicants for research work in Governnen t 
laboratories . 

. ,  

There s hould be an organi zed plan to  induce a larger number 
of talented se condary s chool students to choose high s chool and 
college courses in ' t he s ciences . There is no way of knowing how 
.ma.ny ·�search · S cientists ha·ve been lost t o  the world be (;a.use of 
faulty or ieglected guidance during t he  formative years of 
se condary s chooling . Few students at t his stage have their . 
sights trained on a de finite professi on; they  are g uide d into 
a general fi eld . of  work by 1}· the example an d  influence of their 
.parents and .inmediate associates, 2) the advice and · counsel of 
their t eachers , and 3 )  impressions gathered from the things t hey 
read an.d · he ar . 

· 

Thes.e three spheres .  of influence s hould be cultivated . 
Through them t he stude nt .  ·can be g:i.ven a better knowledge of the 
work · verforne d by the s cientist , am of the t hings he nee ds ":.o 
knc·w t o  be come a sci entis t·.. 

· 

Much could be accomplished by news items stre ssing the 
part the research scientist plays in the a cc anplis � nt of 
te chnologi cal and s cientific a dvance s ,  by documentary motion 
pictures of t he uThis is .America"· type , by radio pr ograms s uc h  
as "Cavalcade of Ame:ricaw, by arti cle s  and s tories in popular 
magazine s ,  and by books on science and research for t he lay 
reader .. 

The as sistance of high s chool science t eache rs �; vocat.i qnal 
a1 d  e ducational ca.mselors ) and educational administrators should 
be e nliste d through talks to t�i r profe ssional groups, by publi ca­
ti on of items and arti cles in e ducational periodicals and s cience 
journals , and by distribution of pamphlets and bulletins written 
f or t he ir  inf c.'l'l1la.tion and f or s chool use . · 

�iany se r.onda.ry schools are .ill-e q..lipped to teach scienti fic  
s ub je cts , a."ld soma nave little or no s cience in their curri cula� 

. · The Government s hould influence t he extension and improveme nt of 
se coodary e ducation in the s ciences ,  an d  sho1.1ld render such .financial 
ai d  as is ne cessary to furth3 r s uch education, to provide a dequate 
training f ar  s cience teachers and t o as sure e s sential labo!'atory 
facilitie s..  ; 

Much effort has already been expende d . on many of t he  ac tivi­
tie s mentioned and much has been . accamplished. The woakness has 
bee a that the efforts have be en spasmodic and uncoordinated .  The 
obje ctive cannot be a c c anplished unle s s all practicable ideas and 
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means are woven into a canprehensiw and systematic program, 
flexible enough to be adaptable to the varying circumstances 
that arise , but persistently and aggres sively followed in 
principle .. It is only in this way that the Government can 
be assured of an adequate . continuing supply of high calibre 
s cientifi c  talent , and can se cure ,  retai n, develop, and effective­
ly utilize that talent in its laboratories for the benefit and 
security of. t he nation . 
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·. : ·' 
p�te r  IX 

SEPARATIONS 

.. 

;Generally bureauc ratic systems , whether in Gov.erument, 
industr.y, o r  education, tend toward undue prote ction of in­
compe tence . This c ondition re sults from the ne ce s s ar.y  regula­
ti on s  a.i.m3 d a t  p rote ct..ing employee s fran capricious ad.nrl nis­
trative actions or transitory influences w hich would result in 
unwarrante d dismiss als and t hus ruin morale . However , i t  i s  
j us t  as important t o  p:- ovi de  for justifiable dismissals of in­
c <nr:e tent or unduly complaisant employees ,  S cie ntifi c w ork i s  
especially sens lti ve to the competence of the s taff o Separations 
and r etirements ,  the re fore , are important pe rs onnel actions in 
the effe ct ivenes s  of s cie ntifi c  work , But voluntary s eparations 
also need careful s tudy by administrators to de te nnine their 
causes and impli cations for t �  s cientific work itself G 

Turnover 

F igure s are not now available which s how t he t urnover 
among Fede ral s cientifi c and pr ofe s s ional vmrke rs e The Civil 
Servi c e  Canmis s ion reports mcnt hly the t. otal nwnbe r  of new 
emploJ�e es and t� number of employee s leaving each agency " 
Current flgures give little information about voluntary separo.­
t ions as the figure s are gre atly affe cte d by the current redu•..:­
ti on-in-for ce programs � 

Low t urnove r  appears t o be des ir able in normal time s as 
the depart ing emploJ�e e s  leave r oom f or promotion of those who 
remain o The c orre ct eval uati on of this los s of employees is 
not simple . Interviews ·with emplo� es about t o  re s i gn will 
help in this analysis . Hhat emplo� e s are le aving ---the best 
an d  mos t  ambiti ous or t he slower and thos e not so s table 
emotionally? \/hat are the re asons for we ll-trai ned employees 
le avi rg --can change s in working c onditi ons , living conditi ons 
in the community, pay, regulations , or s ome  adverse b ut c orre ct­
able condi tion be ma de t o  r e du ce this l es s ?  Re c anmendations 
made in other se ct ions of this r ep ort on s uch matters as train­
ing opportunitie s ,  pr ofe s si onal re cognition , and pay cov'3 r 
matt ers whi c h  have be en shown t o  hav e a dire ct be aring on the 
attriti on of t he Fe de ral s cientific corps through los s cf 
capable work ers . 

Turnove r statis tics s e rve as a gage whi ch c an  s how when 
pe nt-up employe e r e sentman ts have rea che d the bl ow-off point , 

Be fore the d ange r-point is reached, s cie ntifi� pr ogra.'ll adnrl n:i s­
trators s hould tak e pr eventive steps , Employee s' opinions e.s t o  
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the · causes of turnover should be chec�ed. If their opini'?ns 
have a s ound basis ,  corre ctive s teps should be t aken. ·If their 
opinions as to what is wrong apparently lack basis, these . opinions 
s hould be analyzed t o  fiild out w hat lies behind t hem. · 

. · Supervisors ·of. ·'Sc'� ntists are sometimes fine scientists 
and weak'; supe rns\ors .- 'Research adminis trators · should see that 
their supervisors are thoroughly grounded in t he principles of 
supervision, are educated to re cognize symptaDS of lo-wered 

· morale 1 and t rained t o  avoid conditions which le'ad. to · undesirable 
se}:arations .  · · · 

Separati ons for Cause 
I 

In s ane parts ot the Fe der81 Government there has grown 
up a superstition that it is impossibls to fire an incanpetent 
emplo� e . �s belief has absolutely no basis in fact. Thousands 
of Fe deral: employe es are fire d f or cause every year . 

-. .· . � . . . '. 

T� heaci' of a Federal ag�ncy · has th� power to remove any 
or his caree r · service employees f or cause . 'The- ·w oce dure for 
separating incompetent nonveteran employees who have canpleted 
their one-year trial period is exceptionally e asy and cle ar .  
The Only re quirene nt i s  that the person t o  be removed shall be 
given a statement in writing or the charges against him and that 
he be given a reasonable time to reply personally to those charges . 
No t rial or hearing is require d. The Civil Serviee Canmis sion 
cannot re quire an official to reinst ate an incompe tent . employee 
om e removed. . . 

Employees who are sel'Ving· -their trial pe riod f ollowing 
the ir or:$.ginal appointae nt , v.net� r veteran or nonvoteran, may 
be . removed without evEil : this simple ):iocedure .  It i.s ,  however, 
desirable that any professional and s cientific worker removed 

· during this pe riod · be give n an advance noti ce  of · }?.is soparation.  

An inc anpetent �teran an agency �sire s t o  s oparate for 
cause who has completed a prob ationary pe riod must be given a 
written noti ce wh ich c ontains : 1) nattn"e arn date of notice ; 
2) statement t hat dismis sal is pr opose d; 3) OOlployc e ' s  status 
perx:ling final action; 4) reasons f or proposed dismissBJ.; 5) a 
statement o f  his right to .answer the notice . 

'lhe separation action of s uch a ve teran � not be made 
effective f ar  at least 3f days afte r  he re ceive s the notice . 
The ' official issuing the notice mtE t give tho veteran reas onable 
time t o  reply in writi llt  to the charges . The official should 
cons 1der the veteran ' s  r eply · before taldng final · action. 

· If the disnissal is t b:l n  to be c arr ied out ,  the veteran 
must be notifie d in writing and be. ·told of his right t� appeal: 
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' '  . . .. . . . 

the agendy ' s  action to the Civii ·service Commi.s sj,�'n �  Upon · 
appeal; the C anmi. s si�I]. inve.stigates �- .It t he n  nqtj,.fi.e s · the: 
agency official of its findi ngs . At present , t� Canmission 
has no power t o  ordez: reinstatene nt of a dismissed .employee�  
The President 1 h<?we�r .,  'has· asked the agen�.ies t. o  follow the 
re commendati ons . of .the Commis sion. A bill i s  pehdi�� · � ch 
would re quire agencie s tO follow. the COOIII)is siori : s  re-commenda-
tions , 

· 

'· · · ' . . . 

Administrators of s cie ntifi c programs should t�e vig or ous 
steps to remove incompe tent workers from their staffs . Tho C ivil 
Servi ce Commissior1 -has s aid (Annttal Repor t )  1943, p. 2h) that 
the keeping of an inc anpe tent emp�oye� lc;>� rs ! 'the . ,mor ale of 
.competen t  employet:uf in the s ame  · org�rti..;ajtion 'W'hP t ram ' d� to 
d� se e him, though undeserv1ng1 keepi� 'pi$ jQh: .and iri many. 
ins tanc·es ge tt ing �he s ame pay that they do'.,_ " . · . ' 

. 
• 

The long , drawn-out proce dure s provid�d for t he  protection 
of t he ve teran about t o  b.e s eparate d from the Federal _se rvice 
fit l ower-grade office worker s  be tte r than s cientifi c worl� rs , 
I t is , howeve r 1 manifestly �fai r t o  the nonve teran . t �t .his 
rights are not e epally de fende d- �il defens e is ne ede·d. . ·  

• . • • � t • . 

The Civil Service C anmi � sion lacks s ufficien t. funds to . . . .  . . 
· give the prompt service which sepattation appe als should hav e �  

I f  C ongre s s  wis hes this·  centralize d review o f  di smis sals t o  
be · co ntinued1 it  would be desirable t hat ade quate f\l,nds . be  . .  

gi. ven t he Commis sion to carry out its re sponsibility spee dily 
an d  e fficien�ly .. 

Reductions in ' Force 
' · When it be car�es ne ce s sary t o  curtail a s cientific program 

be cause of lack of ·f W'rl s , comple tion of a proje ct,  reorganizati on, 
de crease in available work ,  or similar c ause 1 the Fe deral agency 
is re �ired to utilize reducti on in f or ce pr oce dure s e s tabli shed 
by t he Civi l Service Caruni s s ion . 

By law) Yeterans w:i. t h  se rvi ce ratings of g ood or be tte r 
are re t8ined longer t han  nonve te rans . The pr o ce dure s provide 
that employe e s  vm o •l ack the compe titive s tat us whi ch is usually 
obtained through pas si ng  a Civi l Se rvice ey.andnat ion ( and being 
reache d 

·
f or appointl!len t) must be s eparate d. before t hose who 

have ' this com}:S titive s tat us . 
· 

' . 
. . . 

\iithin a g r ,rup of empi oyees �ho have. similar rights in a 
re ciuct1on in fo:-ce 1 the order is de termine d by giving •:ne cre di t  
point for each year :in t b:!  Fe deral s ervice , five points for C>-"l 
excelle nt service rating, three points f or a ve ry good ratil'I:B: . 
and one point f er a g ood rating . No credit i s  given for a fai r 
ratiog o 
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Notice of 3C clqs is re q.tire d  by the regulati ons , but 
occasionally Congress has cut off funds so abruptly that this 
notice is not possible � 

Considering t he legal rights of ve te rans ,  the ne ces sity 
of prote ct ing those with long service , and other complex factor s 
too involved to be discussed here ,  the sys tem as worke d out 
appe ars as reasonable as possible for normal ti.nes .  (See ,  however, 
criticism of servi ce ratings in another s e ction of this report . ) 

A spe cial p.' oblem affe cts s ane  current Fe deral s cientifi c 
pr ograms . Many of tl� se are relatively new, having be en cle ve loP' d  
duri ng t he  war .  They are staffed largely with persons wh o  lack 
canpeti tive status � The hue and c ry  being raise d  ove r  re ductions 
in f orce and t he  significance being place d on competitive status 
in the se reductions is having an adverse affe ct on profes sional 
morale . The Civil Service Comnissi on 1  though hampe re d  by lack 
of funds , i s  pr oce eding as r apidly as possible t o  hold ey.amina­
tions for s cientific worker s in orde r that t he ques tion of their 
s tatus may be cleare d. b Coomission has al s o  obtained a 
spe al al  rule fran the Pre sident which pe rmi ts persons of outstand­
� compe tence in profe s sional fie lds who came into t he se rvice 
during the war to be granted this permanent status in t he service 
through noncanpe titi ve  e xamination . The Coom:i.s sion has been using 
this rule ve ry sparingly ani only far t he  most outstanding pe rs ons ., 

It is essential for t h!  morale of the s cientifi c service 
that the Commis s ion procee d  as rapidly as pos sible to give examina­
ti ons  for t h!  s cl.e nt.i fic an d  profe s siooal positions .  
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Chapter X 

!DMINIS�� REGULA110NS 

S ame  s cientists in the Federal Service have in the past 
felt thwarte d by Fe deral regulations c. They charge that regula­
tions suppose dly  de signed t o smooth operations have be come red 
tape slowi ng  action r The complaint seems at times justifie d., 
Fe deral laws ; rule s  or orders appear to  addre ss their controls 
primari ly to Washington offi ce employee s .  I t  is not surprising 
that they are unsuited to profes sional pers onnel . 

Poli cie s  and pr- oce dure s intende d t tJ  cover the whole Fe deral 
service must be broad and general since they must c over practically 
every type of employee ..  They must be broad enough to c over the 
V«> rk of d octors in hospitals , physicists in  laboratorie s ,  fores ters 
in the w oo ds. ,  lathe o� rators in gun factori es , clerks in offi ces , 
and several thousand other types of emplcYDJ:' nt found in Goverrunent � 
They must alstJ cover employees working in diverse localities ,  
hhile a la rge percentage of Fe deral workers are engaged in routine 
clerical office c;,pe rations , the majori ty are not . Only one worker 
in nine is located in Washingtcn .. D. C ,  

If over-all Fe deral pol�cie a an d  procedures are kept broad 
and gene ral , it sh ould not be ne ce ssar,y , as has been propose d, tc 
draft a separate se t of rules and regulations for Fe deral prof ession­
al, s cientifi c ,  and t e chnical �rk9 rs . As cl!:lpartments and agencies 
supplement such rules and regulati ons , they must keep in mit1d., 
however1 t he e ffe ct on laboratory and other s cientifi c V«>rkers .,  
It is possible tpat at the departme ntal level, separate , reason-
able rules are neede d to guide this spe ci ali ze d  gr oup � 

Each department should review carefully and in detail the 
rules and regulations that it has pr omulgated to de termine their 
effe ct on pr ofes sional and s cientific workers o  '!'he questions t,o 
be answered are : How effe ctive are the regulations in assisting 
profe ss ional and s cientific workers t o  attain their obje ctive s ?  
i'1'P.at are the defi ciencies in the :;;r esent rules and regulations? 
What are t he objectionable feature s ?  vfuat reodifi cation should 
be made in the !'l.lle s J re gulations and management practices which 
would effe ct an impr oveme nt ? 

While the Advisory Committee on Sci ent ific Pers ornel has 
conside re d  su ch que stions , a much more extensive study would be 
pr ofitable , if' made by full-time personnel.  It re quires th!'3 
inve stigators to get out into the laboratories and into the field 
Where the profes si onal and s cientific employee s are working . Ob­
jective facts and f igu re s  s hould be c.">taine d "  Uns upported opirrl.ons 
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and uninformed gues sas .  ShO�b· aVQf.d. 

. · There is ."no doubt that top man�ment offi cials of the 
Federal· Govemment want: the ir ¥e�/· �gOJ..�tions , arid P?licies 
· to eJtpedite : ·the w ork of ·their agencies ·. Their· .118 re des1re for 
imjlrcwement 1s nat enoug h. · Impr·ownient will:. be brcru,ght. about 
· onlY when . authority to carry oU:t · a eriti cal s�y ·�f e�s ting 
practices · h as bee n  spe ci fi cally : d8legate d to top oi'fi cials who 
,haVe. t he t ime and s kills• ne ces sary to do the job . · : Top manage­
ment must make it- :· �lear t hat corre ctive act:i..cin Will be taken 1ilen 
the f in� s indi cate ·t he need t or ch�e � : · In' ·su�� tte nee ds 
ot s ci entists , a c omriiittee ,; · to direct the· s urvey, should be s e t  
up with official s on i t  who c an  c ommand t heir rt spe ct. Pers ons 
known to be ·sympathetic to t he  ne eds · of s cientis ts and who unde r­

.stam· t heir specialized problams sh oUld be menibers ot· �'?:ch· rcom-
mittee s . · · ·  · · · 

· Poli cy · statements Needed' 

It 'II'Oul d  be e normously helpful to JX" Otessional workers if 
the agencies in which t hey work would adopt c le ar-cut · policy 

. ·dtatements in support of t b9ir scientific programs . Such a 
policy s tatement s hould be guidi ng ,  rather than restrictive ; 
it s hould be designe d to rele ase the creative talents oi the 

.scie ntists . · ' · · : 

. ' · 
. 

. Tl'e policy state.oe nt should set forth in the mos� gene ral 
terms the re search obje ctives to be. accomplis he d  by· the · agency . 
Then the agency rules , regulations, and pr oce dure s  could be re-
de signe d t o  acc anplish the se obje ctives . · 

Tb9 poli cy statement should indicate t he support of t he  
head ot the agency for· tbe 1  re search program . �  It should place 
�pon the s cie ntific divi sions the primary re'spoils ibility for · .  

the cU\1-to-day operations of t b9  re se ar ch  · ·pt- ogratns . · 

This policy statement should be made available' t� ail the 
enployees 1 especially · thoo e w orking in tl'e s cientific programs 
and in t he  s taff programs · of t b9  a gency. 

It is obvious t hat s o important a document should be di s­
cussed c8l-e fully with the· scie ntists who are to work und8 r it 
before it i s  adopte d. · Afte r its ad<?ption, it should be di s cusse d 
anew with them from ti.ll8 to ti.Jm in order t o  make ce rtain that · 
the policy is up-to-date and realistic .. · , 

· It is equal ly important that - 'tne · :e cienti sts pe riodically 
have an oppol'tunity to · dis cus s and 'make re commendations on the· 
procedures, organization, and as sig·noi!·nt of · work that develops 
fran the is suance or su ch a state�nt of policy . . 
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• Causes o,f Complaint 

There is a general feeling among some s cientists t hat much 
can be done to bring agency pe rsonnel practi ces mare closely in 
line with the objectivee of s cientific rese·areh programs . They 
believe t hat pe rs onnel vorkers on profe s sional and s cientific 
programs must be thoroughly familiar with the spe cial ne e ds  o�. 
the laborat orie s and rese&r.ch pr ograms , and must be thoroughly· 
traine d  in mo dern personnel practices . Only through the j oint 
e fforts of such canpe tent per sonnel te chnicians and scientific 
pr ogram directors can pe rs onne� rules and regulations be adapte d 
t o  facilitate the scientific res earch work . · · 

Personnel regulations are of great importance t o  s cientifi c  
progr&�m • .  The y are , howeve r., f ar  f rom be ing the only so�ce of 
canplai nt. · 

Budge ts have be en de fine d .a s.: pl.ans of action f or future 
periods . As rese arch proje cts often take ye ars to c anplete , oa3 
YO uld  think that researc h program dire ctors would have to be 
continuously consulte d in the preparation of agency budgets . . . 
In s ana agencie s 1 it is reporte d that this consultation :is cpite 
inade quate . 

· 

The re se arch di re ctor ne eds t he help of budget offi cials . 
The research dire ctor may nee d  assistance , f or example 1 in pre­
paring a budget doctme nt which layme n can unde rs tand. The bu dge t 
official w ho uses hi s  pos ition t o  usurp c ont rol ove r  operating 
programs may be an inc onvenience or a re al hindrance to e ffe ctive 
ope rati on ,  depending on t� kind of support top management gives 
to the research pr ogram. 

I n  othe r s e ctions ot t hi s  rep ort ,  re coJDDendations are made 
on the staff activities of t he Fe de ral Government. In gene ral , 
tts re is a feeling among Federal pr ofess ional worke rs that there 
is too much centralization of authority in s cma  agencie s in 
matters such as budge ting, purchasing, and p3 rsonal actions . 

This c entralizati on ,has t oo  often led to delay in the q::e rat ion 
of research pr ograms . Worse than that , i t  has divor ce d  the scie n­
tifi c program dire ct ors f ran important re spons ibilities . 

b Civil Service Ccmmission and the Bure au of the Budge t ,  
t wo  cent ral stat£ agencies , have e ach taken steps which show that 
they are aware of the importance of working out s ound relation­
ships with the ope rating agencies. 

b Cailmis sion, f or example , has displaye d a real de sire 
to have i ts rilles and regulations meet "the pe rs onne l ne eds of 
Federal laboratories and othe r  s cie ntifi c programs . A number 
of re cent changes ma de  by the Commission in its r e cruiting 
procedure s have bean made s pa  cifically to expedite pr ofes sional 
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and s cientific re cruiting. 

In summary, it may be sa.:i.d that the nee d  for �gulatory 
agen cie s is obvious . But the rapid growth o.f s ci..entific work 
in the Governae nt has made acute the pr oblem of adapting t hese 
regulations to sci..e ntific ...Ork . Regulatory pr actices arising 
mainly fran experience in dealing wi th o� rating agenc:i.es are 
not· likely to fit spe c:l. alize d s cie ntific work . There is need 
for a sys tematic study o.f thi s pr oblem along the lines dis cus se d  
in this . report . Compe tent s cientists s hould participate in such 
a study. The alternative is plac:ill! scienti:tic work under sepa­
rate regulatory groups le ading possibly t o  a varie ty  of practice s 
and gene ral confusion as :EDOre and more exceptions are made , 
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Chapter XI 

�TIREME�1 PROVISIONS 

Scie ntific .workers const itute a se� nt of the population 
wh os e  e conani c  st atus has for many ye ars remaine d cons istently 
be twe '3 n  t he  level of indus trial employe es on t h� one hand_, and 
those ope rating pr ivate indus try or holding exe cutive posi tions 
in bus ine ss on the other .. Ine ane during t heir wrking yee.rs 
has .constitute d · a.' canf artable livelihood, but .until re tirement 
systems were e stablishe d ,  s ci entis t s  f ound it diffi cult to 
prote ct t hemselves agai ns t  t he hazar d of dependence in old age , 
and t heir depe ndents against t he hazard of t� pr emature de ath 
of t� head of the family .. 

Beginnings 

The movement fo r retirem3 nt pay f or  profes sional gr oups 
began about l9C.C o By that t ime ,  s eve ral universi tie s had e a :h 
ins titute d definite plans for the re tirement of supe ran.'1uate d 
n:ember s of t hei r  own facultie s o I n  1.90� .• Andrew C arnegie e s  . .  
tabli s � d  a f oundation with an Qriginal a ndowment of ;llfr ,CCIC , C< •O_. 
to mich an addi ti onal $5 /A',O: OOO was la ter provide d, for tt.e 
purpose of pr oviding retirene nt pe nsions t o  teachers in univ­
ersitie s , colleges , and te chnical s ch ools in t he Unit� d States 
and Canada .. Ins titutions supporte d by State governments anc! 
re ligious de nood.na.ti on s  were exclude dc 

I t  was firdt thought t hat this e ndG'f.nent would be ade quate 
to c over t� liabi litie s. ,  bu t it was soon found t hat the cos t. 
would far excee d t he  inconB from such a fund, Accordit1gly , the 
Carnegie Foundati on , af te r  a preUm:ina:-y exploration , set up 
the Te achers ' .As suran ce a nd Anmu ty .As s oci ation of Ameri ca , a 
c ompany i ncorpor ated unde r the laws of the State of New York 
and c onducted under t he control of t he  De pa� nt oi' I nsurance 
in t he state . The amui ty contracts written by this As s cdation 
re qui re  regular p� nts int o  the fund by the te acher an d  by the 
colle ge ., 

Seve ral ot her plans f or t he  re tirement pr ote ction fer 
pr ofes sional gr oups are , or have be en., in us e . "Group a:ulUity 11 

pr ograms cons titute one type , but the earlie r plans of this kind 
had the di s advantage that the employee usual� re taine d no ves ted 
right s  in t he inve s tme nt he had made ..  In :re cen t years 1 it i s  be ­
coming mer e coL1!1cn in t he cas e of the pe r,si cn plans of industrial 
conce rns t o  pe rmit t he employe e t o  retain ti tle not only t o  his 
ov.n depos its :.n s u ch group annuity ftmde but to the c cmpa.ey" ' s  
contribut-ion s in hi s  be half also , The incl u si on of such a ves ted 
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l l  

� .: 
· · · .� � � • .:; ·: : · 

• . · . 
� 

right in the . g·roup ·ann.uity plan enables t he · wor�r to change 
jobs wi. th out. sacrifi cing t he annuity: ·al"I-ea� ·purchased in his 
behal f .  · · ·  . . ,  1 ·. · ·  • ! · · 

. : :· · · . . r :. ;. � 
Civil Se'rvtl:ce Retirement · Laws · · ·  

. I . 

The Federal Civil Service was first covere d by re tirema nt 
le gislation on May 22., · 19�· , \'h en . the original:: Civil Service . 

Retire.rm nt Act was approve d. The Retirement Act , as subscg_uently 
· amende d, now covers all ·civilian employees ·  of the Government 

( about 2:, ( 0(1C ·fJ · in 1947) with a few specified exceptions ·, such 
a�;� part-ti.lm Employe e's , unpaid collaborators , c oosultants work-
�ng on a fea basis, and employees of Goverruu;� nt-owned corporations . 
Fran 1(· l 00 to Z /·f·( • employees retire e ach year, the number in 
fiscal year 1946 being 4 ,483 . " 

Under t m  original Act , employees 1 contributions to the 
retirement fund amoWlte d to · 2� perce nt of t heir basic salary. 
These retirement de ductions . were in cre ase d  t o  Ji percerit on \July 
1,  1926., aocl . to  5 pe rcent on July 1 ,  1942 .  The GOvernment .rne·et s 
its shar� . o£  t }l)  amuity plan through regular appropriations to 
the retirement fund. Such appropria tioos have , so f ar ,  not 
e qualle d  the de ductions from P81rolls , but t he Goverl'liD3 nt 1 s 
share in the c ost of the �stem will e ventually excee d that of 
the employee s . 

· 

·T� haz ards covere d by t he  Civil Service Re tirement Act 
are pri.ma.r.i. ly disability and . .age c An employee who be canes 
physi cally or .mentally: unable to carry on his ditties is eligible 
f or  retirement .on an annuity after having. canplete d at least five 
years of servic� . The annuity continue s t hroughout the pe ri od 
of dis ability, and repa�n t is not required in. c ase of re covery . 

. Retirement for age i s  compuls ory at '7(:� after· l5 years 
se rvice , except by Executive Orde r  in indiVidual cases , althoUgh 
under sane c ondition s forme r workers may be re-employed after 
reaching "(0 .  The employe e may re tire on a f ull annuity at his 
own or the , Government ' s  option at age f::/.1 if he · has had JO years 
of servi ce , or at age 62 after 15 ye ars o!' service . Optional 
retireme nt at age 55  after Y• years service is also authorize d, 
but in this case the annuity is reduce � �  · · 

TllEi amount of the annuity varie s uride r several different 
formulas , but for workers in the profe s sional and s cientific · 
service it us ually amounts to the e mployee ' s  highest ave rage " · 
basic s alary for any five co nsecutive years of servj_ci3 di.vide d ·  
by 70 and multiplie d . by the nwnber o f  ye arEr of service r·endered; 
.not exceeding 35 . Scientific employe es who have been in the 
Gove rnment service for 35 ye ars or more , there fo1·e , usually re tire 
at about half s alaryq 
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Tm a ct d oes not Jr ovide unemployne nt canpensation , as 
such.,, . ql?-t·. Pat;tiall.y 1\l�i.fl.�: t�.s ne�� ·.by providing_ .a larger 

. 

de.ferred armui.tq f or . employees ��o . are involuntarily separated 
fran the ser vi ce due t o  're ducti on in appropriations t han  for 
those who re sign. Such involuntarily s eparated employees are 
entitled to a defeiTe4 annuit-y starti� at age 55 if t hei r 
Government emploYtn,ent ;·"has excl:rede d : f i�e ye ars. 

'While the re tireii8 nt. annuities �-nd t� regulations gove rn­
ing t fem applicable t o · aervice . in  the Fe der� (!overnmen� are n.ot 
as liberal as those of · B<?1lf3, .  Sta:te s ,  .. suc h as Ne� York and Pennsyl­
JI'�i�, the pr.inctpal ·.qaza,i-4s �e c overe d by s ubstantial prote c­
tJ.pn; The most . publieize d . la-ck has bee n fai lure to provide for 

. .  .
·
Q.��ndents ' of .�inplo��� 'Wi16- ' die .bef ore .  reac'ning re t� nt  age , 
a prote cti on -which is llSual ly:. se cured privately through lifs 
'insurance p·ol:fcie s . · · · · 

· 
' . 

In general , it . .  ap� �s rthat the Goverllli2nt ' s  retirement 
plan is sufficiently inclusive t o  conStitute · an  attraction .to 
Government service � .

. Yt .  cari.Parisoo witt?: othe r pos sible employer:s • 

.Mos t of t he 9han�es t.�� _hC}ve b��n . wopose d . . for conside ratioq 
. are at leas� . .  of e qual inter·��� .. . to �ther large grouR� of employees , 
and t heir absence probably does not c onsti tute a serious de te rrent 

• � ' • • 4 • 

to the re cruitmen t of s cientists . : 

New Provi si ons Require·d· 

One serious feature of primary intere.st in the adminis­
tra�ion of ,research, however.# is t he  extent to which retirement 
plans in vaTious org� izations t�nd to free ze �ci entists in one 
institution or con�rn, e spe c.i'ally after .they have .been employed 
long e nough to ' enable ' the.in to ' 

make substantial contributions to 
s ci e ntific rese arc h  and. to. build up a reputation .. By that t ime  
their ,retirement.· status �n t �  organiz.a.t ion o f  vbich they are _ 

a part· me33 make i t most · difficult for them t o  c oriside r offers of 
appointment in other organizations i.n which they might be of 
g�ate r value. or re cei.Ve greate r remuneration. 

This is now tne principal . remaining retirement pr oblem 
w1 th respe ct to s cientific and .  profess'ional personneL, . The 
nUmber of indiViduals with s cientifi c training . an·d re se ar ch 
ahUit-.Y in the . coitntry or the world at any given time is limite d, 
'and ye t  the world t s tec.hnological advance depends almost entirely 
on this small group . It is clearly in the public interest to 
enable men with s cientifi c training t o  occupy those positi ons 
in :wh i ch  t he ne_ed f or them i� greatest.  Any. retirement plan 
which .requires or iridil � s· the s cientific worke r .  to continue in 
the employment of. tho same organization throughout his entire 
pr oductive lite in order ' tr;> maintain protection f0r his later 
years is , the re fore , dis.adv�tage ous to both employe:o an.d public �  

, ·  
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If the various organizat ions and institutior� whic h employ 
scie ntists w ould  all re cognize their employee s 1 veste d rights 
to retirement cre dit gaine d durine; the period of employme nt , it 
woul d  he lp s olve this . pr obl em .  In the f'e deral Civil Service an 
important s tep was taken in this dire ctio n in 1942,  through the 
provision made f or deferre d annuities in the case of employee s 
wh o  . leave t he Fe deral serVice afte r  they have been s o  employe d 
for five · ye ars and be fore reaching r etireme nt age . If an em­
ployee re signs cr i s ·  dis charge d f or cause , his re tirement cre dit 
is ·held until he be come s 62, after which he is given the full 
retirement pay to wiich both his own and t he Government ' s  c ontribu­
tions entitle him. · As previously indicate d, where the separation 
is due to a rsducti�n :in force , an employee who has worked for the 
Government five years may e le ct to re ce ive a re duce d amuity 
beg inning a t  age 55 . 

Therefore , it is now pos s ible for a Fe deral employee t o  
transfe r to a State cr private e ducational ins tit ution or c om­
mercial e s tablishment wi thout losing his re tirement credit � 
Upon reaching r etirsne nt age he c an re ceive not only any annuity 
t o  which he may be entitled unde r t he s ub s e quent non-Fe deral 
employm:m t but als o the retirement pay he had e arne d while in 
tre Fe de ral Goverrmen t .  

There s ti ll remain a numb er of re tireme nt systems i n  State 
and private e ducational instit utions and indus tri al laboratories 
which make no pr ovision f or de ferred a nnuitie s of employees who 
leave the servi ce of the institution . If s uch employe es j oin 
the s taff of one of the Gove rm8nt departments , t hey are unable 
e ithe r to obtain re t irement cre dit unde r t he Civil Service re tire­
ment system f or t he }:8 r io d  of su ch pri or service , or to hold 
retirement annuity rights u nder t re i r f ormer employers . Even 
vilere t he  employee is entitled upon re signation to withdraw his 
dep osi ts fr an the ins t ituti on ' s  retireme nt f und, he wool.d lose 
his rights to any. deposits t he 'ins tituti on had made to his cre di t  
in t hat f und. This c onditi on tends t o  freeze employee s in the ir 
current pos itioris a nd t o  mke a t ran s fer diffi cult or unduly 
expens ive t o  the employee . Growth in t he  dire ction of pr oviding 
de fe iTe d  annuities f or employees who resign, or of · simplifying 
transfe r  of credit able se rvi ce be twe en empl oyer s would be helpful 
to s cientifi c work in t his country an d, there fore 1 in t he public 
interest. 
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Chapter XII 

. .  
VOLUNTARY C OOPERA'l'ION 

_The Advis ory Canmittee �m Scient ific Personnel , unde.r 
wh cs e  auspi ce s this repO:rt has been prepare d ,  is an. example of 
informal voluntary . c ooperat ive e ffort on t he p$rt of Govermt�nt 
s ci entists to s olve t he - pr oblems of management in this line o£ 
Government w�k a · Set up .bY �he Civil Se rvice Canmission-. as an 
official adviso ry group., it .has. neverthe le ss been effe ctive; . 

· nios.tly be cau se of the .genuine il'lteres t in and devotion to the 
pr obl�ms refe rred to it. 

· 

Expe rien ce has demons trate d the e ffe ctiveness of the 
exr.e r� nt . It would be difficult t o  emplQy -the - services of 
a comparable group of eXJ=6 ;rienced .  sc.:i.enti� ts vtith long �areers 
in t he Government and Vl it h  int iJnat� -kn.()wle.Pge of Goverl'lliJ9 nt as 
an ope rating b ranch of. a. regulatory agency . · Funds .would be in­
ade cp.late &nd it would not be. pos sible to inte re s t enough men 
of high canpe tence t o  s e rve �  Fur-the rmore_ , they would not . remain 
ope rating s cientist s in int� te c ontac� with ope r&ting pr oblem9 � 

There is unq�es�ionably a r ole for sucb an organi zation in 
close w orking rel,ations hip with Fe 4eral regulatory agencie s .  I t  

will be more �ffe ctive the clo� r i t i s  able . t o  work wi t h  top 
pe rs onneL_in such agencie s . It: sh ould be canpoee d <lf pers ons a t  
thli_ hi. g re s t  le vel pos sible � who . c an  yet be induce d to give t he .  
ne ce s sar,y t ime .  It s hould .have S aJ1.e faciliti� s .fran agencies . .  · · 

utili zing it s services s.o . t hat j_ts eff'� �tivene ss ·. is not hampered 
by lack o f r outine cle rical help . :(t is .an advMtage to have 
the chairman outside the Gove rnnent service , b ut closel,y as s ociated 
wi th its pr.cb lems , so t hat no Goverl'llle nt agency or b ureau may be 

· piace d  in t he· pos it ion
. 

of. primary sponsorship . 
. . 

The major role of such a .c ommittee is. to channel t o  the 
re gulatory agency re liable .firs t-hand _ advice f r an  tho se intimately 
as so ciated with the _ ope �ating units � the s cie ntific program of 

_ the Gove rnme nt .  In this way the reg�latory agency : can be :kept 
co ntinuously awa...-oe of the effe ct Qf : it s  regula tions on the vit-ality 
of t he  s e;ientific w ork . It is diffic ult to s e cure t his . kind of 
information thro ugh routi ne observations � 

It wo uld be we ll if the various re gulat ory agencie s gave 
se ri ous thought to t he pos sibilities f or g ood inherent in an 
extension of the practice , 
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