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Dr, lLawrence R, Hafstad was born in lMinneapolis, Minnesota, 18
June 1904, and was graduated from the University of Minnesota in 1920,
In 1933 he received his doctorate of philosophy in physics from Johns
Hopkins. He was associate physicist at: Carnegie Institution of
Washington, Ds C., from 1928 %o 1933, and in 1931 with Dr. Tuve was
winner of an award by the American Association for the Advancement of
Science for Research for the development of the million-volt vacuum
tube. His work also included research and development in propagation
of radioc waves; the measurement of the height of the radio-reflecting
layer and its relation to magnetic storm; atomic disintegrations; and
artificial radicactivity. In 1940 Dr. Hafstad started work on the
proximity fuze for the Army and Navy -and in 1940 was awarded the Medal
of Merit by the Secretary of the Navy for his wartime activities in
connection with the development of ordnance devices, Dr. Hafstad is
the first Director of the Reactor Development Division of AEC, charged
with the program of designing and developing nuclear reactors for the
practical application of atomic energy for power, for propulsion of .
ships and aircraft, for production of isotopes, and for research on
reactors themselves. Dr, Hafstad, with two colleagues--Drs, Richard.
Roberts and Merle Tuve, demonstrated wranium fission for the first
time in the United States in 1939 in Washington following reports from
abroad that German scientists had split atomic nuclei, Dr. Hafstad has
been on leave of absence from Johns Hopkins University where he holds
the position of Director of Research of the Applied Physics Laboratory.
It was in this laboratory thot he helped perform much of the work leading
to development of the proximity fuze and also took part in research and
development work in the guided missiles,
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THE COORDINATION OF RESEARGE AND
 DEVELOPIENT IV GOVERNMENT AGEVCIES

' f3 Obtober;l?jo

COLONEL SEAWARD; Gentlemen, in your course in technological progress
you havé heard of the importance and of the quantity of the research and
development that;is’performed'within~the'agencies of the Government, as
- well as that sponsored by agencies of thejGovernmént;and'bY'agencies and
“institutions outside the Government., This morning we will hear something

of;the;coordinatioh‘df:reSearch and‘develbpment,

Our speaker this morning; a scientist, is also an administrator and

a coordinator, He is on leave from Johhs'prkinS'University, where he
was Director of Research of the Applied Physics Laboratory, Currently,
he is Director of the Reactor Development Division of the Atomic Energy
Commission.  He is a past executive secretary of the Research and Develop~
- ment. Board and is the Chairman of the Interdepartmental Committee on
Scientific Research and Developmente ' : -

It is a pleasure to welcoms again bo the college, Dr. Lawrence Rj -
Hafstad. Dr, Hafstad, -~ © -

DR. HAFSTAD:'-Geheral'Holman,‘gentlemen: Every time I talk to this
group I envy you gentlemen the time you have to think about these fasci-
nating problems that are before us at the present time, Those of us who

~ are in the middle of "the. day-to-day grind Just don't have an opportunity
really to think hard about the problems that we are handling, ‘ :

We improvise as best we can from day to day.. It is encouraging to
me, therefore, to come down and talk t6 a group like this and to give.
you my impressions for what they are worths I ¢an always hope that out
of these discussions and out of the” thinking and discussions that you
gentlemen have following my remarks, we may learn something about what
we really ought to be doing and how we ought to be doing these things
better, There is not time for those of us in the middle of the struggle,
§0 to speak, really to think through the implications of the things that
we-are engaged in, ‘ - S Lo

My subject for today is the "Coordination of Research and Develop-
ment in Government -Agencies," as you have h@ard,-‘ThiS’imElies at least
that science is being coordinated, Sometimes I question that! :

- At the same time, I would like to ask the basic question, Is it
necessarily desirable that science should be coordinated? We should
not take things for granted in this business, Especially in a group

1
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like this, we ought %o get dowm to fundam&ntals, to brass tacks, to
question everything and see that we understand everything as well as
possible, So here we are coordinating science, and I raise for you -
the question, Should it be coordinated? I happen to think it should,
and T will try to give you my reasons. Again I stress the fact that I
give you only my impressionse. I make no claim of knowing any of the
answersa

_ Let us back up and take a look at tho dollar flgures that are in-
‘volved in this business of ours. The last . figures I have convenlently

“v_avsllable shom_about 1,5 billion dollars spent by the Nation for research

and develooment. This is important, partlcularly because. just before the
war the total flgure for the- Ratlon, 1nc1ud1ng industrial research as
well as govermmental research, was 166 million dollars, Look at the
_change. in the economics of the.situation in 10 short yearsi- We have
 grown from a 166—m11110n—dol;ur act1v1ty to well over a-l. 5~bllllon-/-

s,'dollar activity 1n 10 years.  4nd the figure I have given you was pre-
”,uKorea and before the more. recent cxpansion of . the atomic energy programs

f‘vSo you can throw on too of the l.5 bllllon dollars an 1ncrement to cover
,;‘recont mdvances and oxoan51ons. : S ‘

The reason for concern arises from two things, First, research and
development is no longer an incidental activity. When you.are talking
‘zbout ‘a’billion dollars or two billion dollars, you are talking about
amounts of money that are appreciable in any man's game, Such amounts
“reprcscnt an appr901able cffort, even. in the military activity.

T don't know mhat flgurs you cqrry in ‘mind for . eoulpplng a d1v151on,
but suppose we' use the flgure of 250 mlllzon dollarse Two billion dollars,
" ‘then, would represent elcht lelSlonS. That means that we are spending
something like eight divisions per year for research and development.

- This’ is “the klnd ‘of choice you gontlcmon faco, and thlS is what
raises thHe basic questlon, Aré we doing this in the right way? . ‘Which
would you rather have--to ‘g0 back to our chlldhood game~—eight lelSlonS

© of armored troops or a strong research and dQVelopment program? This
;1s the fundamental quostlon¢ ' : o -

' Dolla;s, tbcn, is one of the thlngs you hove to keep in. mlnd in .

" comnection with the over-all program. A still more critical one, from

my point of view, is manpower. I have already stressed the fact that

~we have grown from 166 mllllon -dollars -to 1.5 or 2 billion dollars in

this activity. Remember, “however, .that the 166 million dollars kept our

" best-trained, key scientists: busy back in the old days and kept them
effectively busy during the war. Where are we going to get the additional
talent that is going to spend effectively:this. 1,5 or 2 bilklion dollars?
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True, we are raising more people and getting them out of the
universities, . But this is a process that really takes time, If you
look back and read over the history of the developments, I think you
will find that the people who pay off, in applied research particularly,
are those with, first, a very good fundamental training and, sgcond, .
about 5 to 10 years of practical experience. o

Well, we just do not have a lot of people now with 5 to 10 years
of practical experience, .and it is not a foregone conclusion that we
can expand our research and development activity merely by expanding
the dollars invested, There is a saturation effect in this picture that -
I want to call t6 your attention, ' S

The two limitations on a fesearch and development program,‘then, ‘
- are dollars for their own sake, and manpower because in the last analysis
it is good men who will make the developments which you people need,

 The key question, therefore, for either civilian or military re-
search, is, How do we get the most effective men working on the most
important problems? This raises the priority question and puts the -
fat in the fire, The reason this happens is that as soon as we start
talking priorities we get into arguments; we raise the basic question
“of applied research versus bagic research, Our good scientists will .
argue heatedly that we cannst put priorities on basic research; that ,
we cannot foretell what use basic.research 1s going to have, and, there-
~ fore, it must be supported independent of priority. The people on the -
other side of the argument insist that first things come first and that,
somehow. or' other, one must rank up all these requirements that we think

3

we have and make sure that the most important ones are well supported,

I think both schools are right. And as we go on through the discussion
. today, ‘I hope to begin to make clesr %o you that basic and applied.re-

search are two dif ferent animals and must be handled in different WaySe
Both are important, T ' o

Basica11y5 however, Congress--and the taxpayer--is putting up
hundreds of millions of dollars for research, This is done on the.
assumption that someday there will be a compensating return., It is’
Probably vaguely understood that this is a long-term investment, but
investment it must be, ‘It is certainly not a gift. The money that
Congress puts up is intended, somehow or other, to return to the

-advantage of the American people. It is not given over as a grant to
me and my scientific colleagues to play with, : T :

Unless some usefulness can be foreseen, therefore; the money is
not forthcoming, And if the use can be foresecn, the research in
question is really applied'researph; This leaves basic research
completely neglected, and basic research, we all agree, is absolutely

essential for real progress. = -

3
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 This is the dilemna, and the problem, the Government is. now’
struggling with. Many committees and boards have been appointed,
cand, to varying degrees, they either. grapple with, or gvads, the
fundamental issues involved.. - L T '

The problems are government-wide, but let us start with some
examples in our own field, the militery. It is generally recognized
that our accomplishments in the field of new weapon developments since
the war have been somewhat less than spectacularly successfule Yet,
while money has been tight, the flow has been enormous compared to the

.years before the wars (I am referring here to the fact that our expen=-
ditures for research and development have been. running alongat about .
500 million dollars a ysar ever since 1945.) For comparison, we might .

“take the 75 million dollars spent by OSRD to give birth to a host of -
useful devices during the war, against the more than 25 tillion dollars
(500 million dollars per year for five years) we have spent since that
time. Yet most of the people involved are the samel This suggests,
among .other things, how critical in this field a few keymen can bees.

fle have all seen examples of a very '"hot" organization beginning
to fall -apart because a half-dozen keymen leave ite. This is character-
istic of the kind of activity we are in. It also suggests that our .
available mechanisms for evaluating progrems and projects have been ..
inadcquate. Our applicd rescarch is not sufficicntly "applied," and-
our basié research is not sufficiently "basice" This is one of our
troubles, . . : o -

' Cn.this‘mattér i‘W6ﬁ1d like to guote Bob Viilson oﬁ'Standaﬁd-oil.
of Indiana, writing in_"Mechanical Fnginsering," Januvary 19502

."[Thé'value,of.a given research projectz7 the .appraisal ..’ ©
ratiogsessis the product of the probably value to the company
of a successful result, multiplied by the probable chance: of
success, and divided by the estimated cost of the résearch and. . .=
development==not merely the research cost.™ L

Here is a hardheaded businessman trying to indicate how-to assess
a rescarch project, All these things have to Dbe taken into accounti- .
‘tho.value<ofithe'Success,'the probability of success, and- the total ...
coste This is réalistic thinking. This would certainly be a good. . ..
index for the military activities as well. ‘ ' ‘

Wilson goes on to say:

- ®/Another  requifQﬁeht~pf a research diréctor is that.ﬁéfkéép
the company business and potentialities in the forefront of his -

- thinking -at all times. Too many research directors have private
~ hobbies. They may have a reputation Yo maintain in a certain

s
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field, and they want to continue to publish in it, Such
© considerations must not enter into the dlrectlon of researc o . -
We cannot, in 3ndustr117 rsssarch, afford - 1ot of hobby rldlng,"”, 

.~ These quotes may sound as though T am opposed to basic reueavche

- Nothing could be further fronm thé truths The Netion can well afford to
subsidize good basic research wherever it may be found. The trouble is
that too many of our reséarch aCﬁlVLUJ”S are neither "bread and butter"
apolzea research nor c"eatlvm basic research, E. O. Lawrence y for -
example, has started to use the term "responsible basic resaarch n lleJ—
ing, at ‘léast, that ‘there 1s such a thing as irresponsible badvc research,
- L.am afraid hn is rlght. “The trouble is that, whereas basic’ research
“certainly need not. be useful, the converse does not nerossarily follows
namelyy. that just because an- act1Vﬂty is ponntless it is necessarllj
good ba51c resoarch,

Let me give you  some ‘examples, I refer hers to an article in the
31 May 1950, issue of "Pathfinder," a news magazine, It reports a news
item on a mllltary show that had been helds I will skip’the first part
of 1t and give you only nhe last part" ‘ B IR

. “"The Air Force contrlbutcd :! nraumatic rubber bUlldlng,,:
the Army presented a portable ice cream plant; the Navy had a

. dlesel-ﬂctlon pile. driver, As for the" OLgnal Corps, -it puole -

.~ the show with a video~phone hookup thc t-enables. callers to gee
_each other as th oy talk«" ' . S .

lhero is notnlng wronv with that, Tt ig alﬂooa damonstratlon.; Tt
is 0¢obably good public relatlons. I have no ouqrra] N‘th the artlon
that was. takon so far., . : .

It happens, however, that aoout 30 yoars ago I was working for a
telephone company, and shortly after that the tolevmslon 1ndustry, or
technique, started to grows For 30 years my frnonds and I have been
talking about the p0581b1¢1ty of having a tela avision. device attached
to a telephonu. _There-dis nothing fundaméntal " 2bout this, . It is. Just
a trick that anybouy could 'do any time he put his mlnd to ity Tt is .
not a question: of not being able to do this. It is a QUGSulOH ‘merely -
of its not.b01ng vortbwﬂhlle, , :

Lat ma go on w1th thb res+ o* tke news 1tem"‘

,.-J"Asde What mllltarj use the 1nventlon has, /_he sponsor7__
quoted Ben Franklln-- 'What is the use. of a n°wborn ch11d°'" '

Thts I obg@ct toe Up to bhls p01nt it was ¢rdnk1y a: publ::ca.'yiw
stunt, and: it probably earned its keep as a publicity stunt, But :
somobod3 1s trv1ng to Jump on tne DaSlC resyarch band_Wﬁﬁon andfpglmﬂx,

W
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off a 30-year-old idea as something that is brand new and has all the
value of "a newborn child," Here, you see, is where we jump the track.
Here is something which is plain technology and masquerades as basic
researchs ’ - ‘

There are other examples, Driving home in my car just last night,
I was listening %o the radio, and over the radio came the announcement
of a remarkable development. It was right up my alley. Somebody had
discovered how to convert nuclear energy directly into electrical energy.
This is’ something that certainly would be of the greatest value to me,
and, if it were really new, it would be a very fundamental first-rate
discovery. The fact is that somebody was publicizing a thermocouple;
a thermocouple, as near as I can make out, is something like 80 years
0ld. It is one of the oldest ways of converfing heat into electrical
potential, Trivial amounts of current are provided, It is not an :
invention and it is not a new dévelopment--it is not anything, so far
as I am concerned. Yet this is palmed off as a major scientific advance.

These are the things that happen when government money is spent,
Note that I did not refer to government laboratories. Ly point is that -
the highly advertised efficiency of industry seems to refer to industry
spending its own money., For the kind of work we are interested in, the
proper comparison is not between industry spending its own money and a
civil-service laboratory. The proper comparison is between industry .
spending government money and a civil-service laboratory also spending
government money. In this case, the difference becomes vanishingly.
small, and the peaks and valleys of performance overlap. We have a
spotty situation all over the country. Some of the government labora-.

- tories are good and some are weak; some of the laboratories are good in
spots and weak in other spots, The same is true of our industrial
contractorse ' R

, There is ns easy solution to this problem. The solution lies
neither in complete conversion to contract operation nor in conversion
to a civil-service type of organization. There must be some best
proportion of cach, What is it? TWhere is tho dividing line? Here,
again, are fundamental problems that I would like to leave with you...

Returning ncw_td the military research picture, wc have scen some
examples of how-diversions of effort occur. Those of us within this room
all know the steps that are normally taken to reduce such diversion to a

minimum, In gencral, the work is sooner or later broken down into projects.
In' each department or agency, review comittees are set up to review all
these projects and to insure that each project can be justified, Tithin
any one agency this works fairly well, and each feels, when its review
process is complete, that it has a tight defensible program. - It is when
many such‘agencieS»approach,a gingle source of funds-—-such as the Budget
Burcau or Congress--that thc weaknsss becomes apparcnt and charges of
wasteful duplication and lack of coordination are raisede - .

6
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This is the problem for which the Research and Development Board
was organized within the military establishment. You all know the
history of this; I won't belabor it. The important thing is that some
mechanism was needed o insure that the different programs of the
departments were all brought together, compared, the obvious undesir-
able duplication eliminated, and shifts of emphasis from lower priority

to higher priority assignments carried out,

- -You probably all know, too, that this did not work out too wells
There has been enough talk about RDB S0 that it is pretty well knowm
that the mechanism bogged down in what we refer %o as the "paper
battles" I have referred to this as being the battle betwsen the
staff people who choose to question certain projects and the agency
people defending those projects, It wds an endless battle trying to
get anything shifted, or to get money shifted from one thing to ancther,
This was the weakness of the original RDB approachs :

It is true that RDB has succeeded in doing a number of very useful
things. They prepared a paper which is called a master plan for research
and development, which is certainly better than no plantat all, It indi-
cates those~areas‘whore, by and large, people are agreed .additional eme
phasis should be given, and other areas where people, by and large again,
are agreed that less emphasis would be sufficient, S

The .problem of evaluation is a tough one, and RDB, with the Joint
Chiefs of Staff, has set up the Weapons Systems Evaluation Group to help
in this evaluation problem, There are two stages of this, One is to
evaluate a new weapon -after it is essentially complete and its perform-
ance can be found, This is a relatively easy thing., You want to compare -
one kind of gun against another kind of gun, or one airplane against
another airplane, and so 6ne This-is evaluating a completed device,

It is not quite so useful, however, from the research mon's point of
view, as getting a preview of how valuable o thing would be if it could
be made. . This is-a much more subtle problem, You sce, in the first
case you have. already spent the moneys; and you may have spent tens of
millions of dollars developing something, then you take it out and test
it, and the combat officer says, "It's no good.," He should have the
right to say it is no good and throw it oute. But the sum of 10 million
dollars has been lost, If we could learn more about this technique and
learn to.evaluate these things before they arc completed, we would save
oursclves a lot of money and save our laboratories a lot of waste effort.
This is a dircetion in which we must struggle,

My conception of a development project is something like thiss
Everything goes through a growth curve. You know how a tree starts out
slowly, then grows fast for awhile, and then tapers offe A.research or.
development project is the same kind of thing., It grows slowly for
awhile, then it flourishes, and then the point of saturation is reached,
when it is extremely difficult to make any further progress.

7
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- The ideal way of handling %his, it seems to me--it may be unrealis-
tic, but it 'is something to shoot ‘toward—-would be as follows: In ‘the
early research stages, when the activity is small dollarwise and marwise,
you can afford to parallel; you carry a mumber of things in parallel and
explore the possibilities of new approaches, As you approach the knee
of the curve, where your costs are bound to rise rapldly, just before
you get to the hardware stage, then you ‘should stop and think, That. is
the time when WSEG, and other systems-organizationSjwithin»each of the
departments and agencies, should come into the picture and really sit .
down and.think bard as to whether. this thing would carn its keep if it
were completede It would save us a lot of money and effort if we can
learn to do that, ‘ . ‘ ' S o

There are all kinds 6f difficulties in evaluation. I will list some
of theme ' ‘ ' a ' :

You can get a panel of M"experts" to do the evaluating, but, by and -
large, they will have a bias because they have been in. the business
before; otherwise, they would not be experts, The other alternative is
to pick neutral laymen who may have judgment but lack knowledge. These
seem to be the only two choices we have, Neither solution is ideals

- You can imagine that RDB, with all of these problems to struggle
with, had.its difficulties. It was supposed to sort oud all the research
and development projects of the whole military establishment—~I remember -
that when we started there were some 18,000 of them-=~then emphasize the
most valuable and cut out the weak sisters, That was not ‘an easy Jjob,
particularly since the bookkeeping systems we have had so far have been. .
fairly inadequate. EE ‘

Here is a report by a committee that was looking into the cost.
accounting situation, because anybody looking at a program~w6u1d'like'_:’
to know what is being done, where, and how much it costse = I brought
the report along, but I won't read more than a page.  Here is the
result of months of study by a fairly large and strong committee:

nstudy shows that little information is available to the
Board indicating the rate of current effort on research and
development, either in total or by categories. - That which is
available, namely, obligations, unliquidated obligations, and
expenditures, does not reflect the rate of activity during the
current or any other fiscal year because obligations precede,
and expenditures lag behind, accrued costs by varying periods
of timel" . :

That is fancy wording for saying we don't know how much anything
costse : B S
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"Aside from this inadequacy,,the figures submitted to the

Board are prepared by such diverse methods as to make impossi~
ble meaningful comparisons and combinations between the Military =
Departments. The utility of the information is further impaired
through its failure to reveal the cost of the many operations
‘supporting research and development that are covered by appro-
priations other than those out gf which direct costs are met.
Moreover, the lack of standard definitions leaves rcom for
varying interpretations as to which cost elements should or
should not be included." (Abstract of Report by Ad Hoc" Com~
mittee on Fiscal and Budgetary Information Requirements,

Research and Development Board, & June 1949, )

I won't bore you with more of this, I merely wanted to rub your
noses into the fact tha% it soundcs easy to say that research should be
- coordinated, but this is the morass you bog down in when you try to find
out who is doing what and whyo :

I would like to pass now from the Research and Development Board to
the Interdepartmental Committee on Scientific Research and Development.
Remember, the Research and Development Board has represemtation from the
Army, Navy, and Air Force and is the top coordinating agency for the
military establishment alone, The Interdepartmental Committee is govern-
ment~wide. It has memborship from tho Commerco Department, State Departe
ment, Agriculture; Federal Security, Smithsonian Institution, Atomic.
Energy Commission, and several others. o ‘

' The study from which the Interdepartmental Committee grew is. that
of the Steelman Board, which started in about 1945 %o investigate scien-
tific rescarch in and outside the Federal Government, You should review
this study when you have time, The important thing herc is that it was
recognized that scionce was growing apace in all the departments, “You
all know that science is flourishing in the Agriculture Department, we
have all the antibiotics coming out of the medical activities in the
- Health Institute, and so on. So science is moving forwsrd on all fronts,

and we have exactly the samc problem goverrment-wide as we have within
the military'establishment, as we have just been discussirng.

-

Fortunztely or unfortunately, most of us who were on the original
Interdepartmental Cormittee had some experience with RDB and its troubles.
We had, so to speak, burned cur fingers. So the Interdepartmental Com-
mittee did not start out with as bold 2 program as the RDB had, We did
not try to set up a staff really -to coordinate science ‘in the Government,
We agreed that the best progress would be made if we would focus our
attention on a series of problems of cormon interest, We would avoid
trying to referee interdepartmental fights such as those between the
Army, Navy, and Air Force that RDE got into. We would confine our




attention to the quastions involved in introducing some modicum_of _
standardization, for example, in tha procedures of grants and contracts
from the Govermment to industry and universitiecso -

fle all knew-—and wc know it is still true--that the differcnt
departments .and agencies had differcent rules and rogulations, and that
one university or one industry played one department against another.
Some gave 8; some, 303 some, 50 percent overhead; and so one That
indicated that the Government simply did not know its own mind, and it
would be in order Ffor someone to study this problem, see what a fair
and reasonable overhead should be, and make it goverrment-wide, This .
is something which could be done and we are meking good progress in
this direction. : \ :

Similarly, we are all concerned with the manpower problem, Since:
our research demands are going up continually, each agency is becoming
increasingly concerned with the problem of'adequately'staffing its
laboratories. Money is not the whole story. You can buy facilities
with money but you cannot always staff them. So a really thorough study
and careful evaliation of manpower needs is very much in order, from the.
governmment point of view. We are looking into this problem.

Another one is the matter of presentation of budgets« Congress
and the Budget Pureau are continually annoyed and impatient with the
differences in the presentations by different parts of the Goverrmenty
and a degree of standardization there would really be helpful to all of
us. It would help the Budget Bureau understand what we are doing and
whye. It would help each of the agencies when they come up with their
budgets if there were some preferred form that we all understood..

Let me indicate some of the gquestions that have been raised by the.
Budget Burecauw with and in the Interdepartmental Committee, The repre-—
sentative of. the Budget Bureau noted five principles that should be
carcfully followed in presenting'research budgets. These are as follows:.

1o . A clear exposition of the program and the budgebe
2, Indication of pricrities in terms of needs.
. 3« Clear statements as %o the basis'for the cost. estimates, .

4o Présentation of convincing evidence of -interagency. coerdination
to avoid duplications - R ‘ : R

50 The rclationshipgdf %he‘researéh~program_to'the mission of the
department. or agencyo. B I : : '

»

The representative went on to explain that the Intordepartmental
Cormittee could assist the Budget Bureau by the following:
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1. Formulating gencral standards for evaluating research programs
within the originating departments and subsequently by the Budget Bureau,

e Appraising;tha programming and scheduling methods and techniques
within the bureaus and departments‘doing research; making recommendations
as to where improvement was nesded and showing thet methods hag proved
successful, R ~

"3 .Criticallevaluation of prevailing appropriation problems in
differenﬁ,types of research.programs, o : :

I think this Wiil indicate to yout he nature of some of the'problems
with which the Interdepartmental Cormittec is struggling budgetwise,

So far, then, I have talked about the Research and Development Board, .
‘which is the organization within the military cstablishment; and the
Interdepartmental Committee, which is the governpent-wide organization,
Remenber, however, that the nmerbers of the Interdepartmental Committee
ara,_byfand‘large,_the reprosentatives of the bureaucrats--~the government
laboratories, the regular government departments, They do not represent
national sciecnce as a whole, by any means, - The largest part of science - -
is still uncovered in our governmental coordination.mechanism. This is
where the National Science Foundation comes in, ‘ R

I continually get queries as to the status of the National Science..
Foundation, . It is my understanding that the names of the people on the
board have been selected, As many of you probably know, a little money
to get this thing started was made available by Congress, The sum of
$225,000 is, available +o start the Naﬁional Science Foundation, . :This

will at least ensble its members to have a few meetings and start thinking,

They are needed for many reasons, So far as my own thinking is
concerred, in these times and ‘these days, the real reason we need the
National Science :Foundation is 'to get its guidarce. in the mobilization.
of science“for-the:present international situation, ' Basically,.the
National Scienoe'Foundation'Was set up by law for what, we hoped would
be a peacetime activity,  But the immediate need for the Fbuhdatidn,
so far as I am concerned, is to come to grips with things like the man-—
power-problem, .to speak authoritatively for the nongovernmental university
people in the science~field,wand to help us set.up an adequate mechanism
for mobilizing science in this coming, or present, emergency, . - -

I would like to dwell-on'that-point a little, Too -many people Jump
to the@bonclusiohsthat,'since-the Office of Scientific Research and De-
velopment was effective in the last war, the'natural, required ‘thing to:
do is to set up immediately & full-blovm OSRD of exactly the same type
- that we had last times. T think it is not‘too-early-toﬁstart-thiﬁkingﬁ

about mobilization, but the fact is that the technical and military
picture now is enormously different from what it was in 1940,
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I urge those of you who-are interested in this problem to probe-
deeper into it. I think you will find that in 1940 practically no
seientists in the country xnew anything ebout military problems, They
hardly knew which end of the gun to look into. In this day and age,
there is hardly a scientist of stature and competence who has not been
approached by and who is not tied into some part of the military estab-
1ishment. So you alrcady have your fingers on the scientists to a large
cxtente You have already tapped their brains. What is needed is to
pick a few things to drive through with real conviction and real pressurey
rather than to lock around and try te think of new ideas that might be
explored. :

The National Science Foundation, then, has these two primary jobs, -
(1) to help us with the present mobilization, and (2) to put a protective
hand over basic sclence. ' :

In the early part of my talk T indicated that, so far as the military
people are concerncd, we need very much applied sciences This does not -
meen that we cannot stand a little basic science, carried along as & ‘
leaven, But so far as the services are concerned, basic scicnce must
necessarily be small, For thc National Science Foundation, it should -
be the other way around, Its main aim and end in life should be to
make sure that our national science is in a healthy, vigorous states
It should support basic science where it grows best; in the universities.
T4 should concern itself with training young men coming up to-fill the
gaps - left by old fogies 1likc myself who move out of the picture.: :

T would urge on you that you take a look, Jjust for your own amusement,'

at the "Bulletin of Atomic Scientists™ dated 1 November 1946, I took a
look at that last night just for fun, and T found that there is a very

good article in it on the original arguments leading to the setting up

of the National Science Foundatlon--thot is .four years ago, notc. There
is an article in that peper predicting a great future for the Tilienthal
Commission, there is an article on the United Nations' control of atomic
energy, and so on. It is quite amusing to read these articles now and

see what has changed and what has not changed. There is some homework -

for you if you have time. ‘ ‘ : - '

Now let me summarize and list the problems common to all three of
these agencies--the Rescarch and Devcelopment Peard, the Interdepartmental
Comrittee, and the new National Science Foundation. ' ' '

The first and fundamental problom is adequate evaluation of what is
going on, The sccond is planning., This has to be done with real tolerances
We cannot have the kind of planning that we at least attribute to the
Russians, whereby we tell each scientist what he is supposed to invent
and on what schedule, but we do noed some kind of planning to insure that
we are moving in the right general dirccticne :
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This requires that we have flexibility in our progran as well as
stability. The research director must be able to shift gears promptly
when one thing looks much more promising than another bet. A4t the same
time we cannot have a research laboratory with an over-all budget. that
fluctuates up and dovn by a factor of two or three from year to year.

This is not the way to get a good team working together.

We have to work cut some solution to the problem of optimum pro-
portions of basic and-applied research, On this point, I have toyed with
an idea ‘that some of you might have.some fun exploring, Roughly, one
might put down the proportions as. something like this: Ten percent of
a total operation of any kind-~military, industrial, or anything you
like--might be justified for applied research if it is a vigorous, .
grQWing,'active,outfit; and 10 percent of the applied research might
be justified as basic research to really keep the applied research

Vigorous, -

Just for fun, I made for myself a nomograph, with three vertical
lines. I see there is no blackboard here, but I think you can imagine
what this is. The first vertical line is "total operations"; the second
line, an inch or two away, is "applied research (dollars X 10)"; and the

~third vertical line is "basic research (dollars X 100),"

If you try this out, you will find some very interesting and
significant differences between different kinds of activity. Take the
military establishment as a whole., You will find that the line slopes
markedly downward to the right. The total activity is high; the basic |
research is small, relatively, .This is understandable because'in.a‘big
military activity you have a large standing Army, Navy, Air Force, and
SO on, and you don't need a lot of research to maintain them, So I
think we could expect and understand a downward trend in that case,

let us take a look at those numbers for the military establishment
before the Korean expansion, It is about 15 billion dollars for the
- total; something between a half billion and one billion dollars for
applied research; and somewhere in the neighborhood of 50 million dollars
for basic research, which would include the activities of the Office of
Naval Research and quite a number.of the smaller activities in the
different departments, :

That gives us one line for comparison, ' Now take an cutfit like
one industrial system. The total operation is somewhere in the neighbor-
hood of between 1 and 2 billion dollars; the applied research is some~-
where in the neighborhood of 100 million dollars; and the basic research
within the laboratories, about 5 million dollars. That gives us another
line on our chart, o ' '
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You might take a look at the Atomic Fnergy Commission, Here we
have a total operation of roughly a billion dollars. Much of it 1is
applied resecarch; nearly half, I imegine. At least several hundred
million dollars would be applied researchs Something 1like a hundred
million dollars would probably be basic research. "This lins slopes
the other waye. Here we are heavy on the basic research snd and Iight
on the operationss ' '

I do not have time to play with this idea, but it is a rather ' -
intriguing one, JIt might be the kind of thing that will give us some
hold on what a sensible proportion should bHee This,. is something you
should consider in your seminarst. What percentage of . the total military
budget should be protected, ageinst . the encroachments of operations, for
applied research -and development, and what percentage of that should be
protected, against the pressurc groups, for basic research in order to
have the value of the leaven of basic research in your military organ—
ization?

Finally, I would like %o suggest how you can tackle any big research
budget, It does not matter whether it is for a department, for a labora-
tory, . or whatcver it is. T have learncd-that the best I can do--there
may be better ways--is to look 2t the over-all activity and start slicing
from both ends. At onc end you peel off anything that you can say is
an honest-to-goodness, legitimate project, something for a:real end
result, something useful, essentially along the lines of Wilsonts - .
definition that I gave you. At that end you peel of f the useful projécts,
which is fairly.easy to do. Starting at the other end, you can pick a
fow individuals by namc, people who are roally outstanding scientists, .
who have shown a record. of real crcativencss, and whom you can afford
to subsidize in basic sciences This you can do with no cmbarrassméente
So at this end you peel: off the really creative basic science. In the
middle, and here is where your savings can be made, you will have an
accumulation. that I call “"miscellansous research," It is the same as
happens -in any file cabinet. In mine I always secem to have a big file
labeled: 'miscellaneouss” ' P B : ' S

‘Thank you,-

QUESTION: Doctor, do you thirk that the universities and likc -
groups that have o requircment for scientific persommel should have
reprosentation on a board sot. up to-allocate scientific personnel?

-~vaR.’HAFSTAD:.:Theiunivcrsity docs not need scisntific pcople: for
its own. sake; it needs them for the Nation. The university is” serving
a.training function. = - B E

I think it is a moot qucstion, rut if T were reoally rumning the show,
T would leave the univorsity people off because to do otherwise would

14
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Wegken the argument of this board. We all know in advance that the
university prasident is going to "yowl" for his boyse I would rather

have the militery man, whoever he is, get up and say, "e've got to

have a steady flow of technical people. We want to see to it that the
universities have a steady flows" To have the steady flow of youngsters,
the universities must‘havéyﬁeachers~ﬁyou see there is the need--suggesting

what should be done,

One can always have,repfesentafion there, but T doubt if it will
- be by vote. This is a psychological mattor, B

, QUESTIONER: Doctor, there. is a possibility that the military
‘representative mey not have that attitude. You may be running a rather
severe risk, :

. DR. HAFSTAD:s Surely. rything important is risky, I have found,
At the same time I think there certainly are people within the military
who have just as broad gauge an approach to this as any civiliane I
would say that these people must be very carefully selected. Unless
they are broad-gruge people, it simply won't works This applics to the
civilians as well as the militarr, ‘ ‘ ‘

_ " QUESTION: Dr. Hafstad, in one of your previous talks here you
mentioned the difficulty that universitics and other nonprofit insti-
tutions have as +o their budgets, the reason being that the tax structure
1s such that the endowmonts are falling off cvery yeares The tendency
on the part of the services is %o g0 to universities and other insti-
tutions that obviously have know-how, and they have ended up going to
MIT, Johns Hopkins, Cal Tech, and so forth, Is anything being done to
try to spread out the researeh and development contracts of the services
to these lesser-known universitics?

, DR, HAFSTAD: This is very difficult to do through the servicest
neehanism because the Congress and the Budget Bureau give the money o
the services to defend the Nation, and the services are constrained
properly, to go where they can get their services best, cheapest, and
fastests This makes them gravitate toward .the big, safe, welleknown
organizations, :

I think it is one of the real functions of the National Science
Foundation to rectify this, Tts money is supposed to go to the grass
roots. That money should go to the small colleges. Ve should build up
in a2ll the small colleges around the country adequate strength so that
it will be available in the future, ' I hope the National Science Foundation
lives up to this responsibility, ' - :

QUESTION: Dr. Hafstad, you nmontionod that the OSRD spent only about

75 million dollars during World Viar II and made a great deal of progress;

15
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since then we have spent a great deal more money but have made lesz'
progresss flou implied that, perhaps, this was due to the fact that we
do not have as good leaders at the present time as we had during the

IR, HAFSIAD: Partly. It is a mixture of things.

QUESTION: Isn't it also possibly due to the fact that during the
war our intense effort exploited all the basic research we had and that
the effect of the law of diminishing returns now shows up, so that we
have to put in a great deal more effort than we did during the war to
get something out of it? There isn't much basic research left unexploited

DR. HAFSTAD: I think all these things contributeds, Certainly, the
going is much harder now, During the war we essentially moved in on a
vacuum, - We had a lot of scientific technique in the back of our heads,
so to speak. The military had not exploited or used this, so we made
very rapid progress for awhile. Since the war, things have dropped offe.
However, I ¢annot go all the way and say that the reason is that there
has been no real basic research available,

Let me cite you an example again, You probably saw the article in
"Iife" on the "Ram," the rocket developed at Inyokern. I think it was
a remarkable development. In 24 days after the boys! bull scgsion, the
Todket went fron the laboratory to use in combat. I think it is fine
and somebody ought to pat them on the backe But why wasn't it dome
three years ago?

You see, we have to haveincentive; otherwise, these things don't
get done, And this is one of the things we lack in peacetime. ' ‘

QUESTION: Doctor, you said quite a bit about coordination of
research and development within the Qovernment. Would you care to s&y
- something about coordination of research and development between the
Government and industry? - :

DR. HAFSTAD:  That is roughe What you raise is"the fundamental .
question of how far the Covernment should control and guide industrys
Since we have a free-enterprise system, and most of us belicve in it,
I think the Government should be very circumspect in upsetting and
controlling the actions in industrys The things I have in mind there
are control via the patent clauses, and things of that kind. ‘

There is ‘an argumecnt going on. in .the Government as to whether or
not, when a government agency mekes a contract with some big industrial
outfit, the patents that are developed should be wholly owned by the
Govermment. This raises a very deep-seated question, because the reason
we go %o Westinghouse, GE, or some company like. those, is to bring their
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I would say that thg best progedure is fo be just as tough as the

Government knowg L=
it gives to industry for a given job. Indugtryvdoesn't need subsidy,
If we subsidize it, I think we weaken rather than strengthen the fiber,

how %9 be in getting its doilar!s wopth fom every dollar

. Now, we mﬁst subsidize uniVérsities somehow or other because we
~ have taken away their income tax supports., But that is an entirely
different thing from industry, »

. QUESTION: Dr. Hafstad,'I am wondering if the National Scignce
Foundation could not help the long~range scientific manpower problem
by an extensive program of scientific scholarships, Has any. thought .
been given to that? \ o ‘ L

IR. HAFSTAD: Very much. This is their ambition, But I think
Congress has become very skeptical of the National Science‘Foundation,
and unless we have really commanding names on it, they will have a hard
time getting money enough to do all these things you gentlemen are
suggesting, L :

I think this is what needs %o be done. We have to support
scholarships, and we have to support the small universities.. But it
is going to cost a lot of money; we cannot do it on the‘$225,ooo,~1
am sure, We are not going to do very much on the 15-million-dollar :
celling that was placed on the National Science Foundation's budget,
This will take a long campaign of cducation, ' ER

QUESTION: To carry the question’ of coordination between the
Government and industry a 1ittle further, I would like to ask whether

you feel the'holding,of“symposiums and membership‘in:the.variqus
' scientific societies by the Government, university, and industry -
scientists does hot' coordinate enough to take care of the. unnecessary -

duplication that might take placcs Don't you think that probably

handles a lot .of it? oo

DR, HAFSTAD: T agrec that all of that sort of thing is helpful,
When wvre have technical people exchanging ideas, by and large they will
try to channel their efforts into the most profitablcfdirecﬁions[and
will shy away from the unprofitable things., This is fine so long as-
there is no dollar incentive in “he other direction, . But if the ..
military roar around the.country‘saying,."PleaSe, Mr. Industry, take .

a few hundred thousand dollars and study something," we are going to
17
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"need coordination Eecéuse, othefwiée, yo&é&?e éoing to be wasting money.
This is the other side of the difficulty. L ' B

QUESTION: . Doctor, since we frequently see a large volume of tech-
nical papers in journals such as thoses of the American Physical Society,
in your opinion what percentage of increase in fundamental, basic knowl-
‘edge arc we getting as a by-product of our applied research? ' :

DR. HAFSTAD:s A very large percentage. I think one of the most |
instructive exercises along that line is to take a look at the "Physical
Review,! which is our most high~brow physics journal, and see how it
has increased in size and in number of publications -since the war. Ve,
have a tremendous outpat of this kind, but that is not the whole storye
That is only one of thc indices, so0 to speaka ‘

It might amuse you if I give you a figure that my colleague at AEC.
turned upe. Ken Pitzer was wandering around in the laboratorics, and
just for fun he took the cost to the Govermment of a certain laboratory'!s
work in basic science, divided it by the rumbor of professional papers
writton, and he came out with a figure of somcthing like a half million
dollars per paper. I claim that is costing a lot of money. . -

Before the war we used to think we did very well if we got a few
hundrcd dollars or a thousand dollars with which to carry out researchs
The game has changed enormously, our standards have changed, and:I fear
that we ore in the middle of scientific inflation as well as dollar
inflations ' ~

QUESTIONs Dr, Hafstad, you mentioned that onc of the things you
are looking forward to getting from the National Scicnce Foundation is
the mobilization of scientific manpower in the present emergency. In
your opinion, is not the National Scicnce Foundation, if properly seb
up, in the best position to be the operating agency for controlling amny
form of mobilization of our scientific manpower? o

DR. HAFSTAD: I would answer that in two parts. We are already
plamning to place the scientific roster, so called, under. the National
Science Foundation as soon as it is ready for busingss. It is now -
planted temporarily in the Department of Education and will be moved
over to the National Science Foundation so that it will have its ’
fingers on all the technical talente This 1s the first step. On
this I would agrce with youe :

The question of allocation of these people between the military
and the civilians--that is where the hot battle is going to be--is a
noteh above the level of the National Scicnee Foundation, and, ‘according
%o my thinking, the National Security Resources Board was set up
specifically to handle such problemss 1 think the NSRB would be looked
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.upon as neutral, whereas the National Science Foundation would be looked
~apon as biased, . . . . ' S . ,

Exgept for that‘différence, I think the‘National-Séience Foundation
would be an excellent place to locate this function, because it has the
raw material, T : - S S

QUESTION: In locking into this matter of the Department'of.Defense
placing contracts with-the.universi,ies;fthere secrs 1o be a growing
tendency on the part of the universities to set up scparate establish-
ments--apart from the university itself and not particularly connccted
with the university in the training of scientists, Tould you care to
discuss. how you feel about this trend? Do you think it is dangerous or
valuable in our present setup? s T o :

DR. HAFSTAD: I will give you my own opinion on this because it is
& vory controversial qucstion right now, I think it is understandable
and ‘natural that as a university takes on many small contracts it ngeds.
some kind of mechanism to pull them together, The contracting agoncies -
themselves would like to be able to g0 to some one person in the univer-
sity and get the university's policy on overhead, travel allowances,
and other things of that kind.  So long as it is a service agency in
that sense, I think it is A gnin rather than a loss, '

The denger starts creeping in when this administrative group begins
to go into business for 1ts owm sake, begins to control the policies of
the people doing the research, and gets in between the man who can do
the research and the government agenecy that wants the research done,

I think, however, this will be a self~hcaling difficulty, because the
Council of Commercial Laboratorics, among others, is very violent on
this particular subjects As soon as these things become institutes
which intend to have a sort of profit-moking function of their own,
they are encroaching on the private industry domains, and they are
endangering themselves so far as the tax exemption situation is
concerned vis-a-vis the Government,

I think that after some oscillations this will settle down to a
not~too-dangerous situation,

QUESTION: Dr, Hafstad, in our réading of other leetures ang
discussions‘herc, as well as your ovm, it has boen brought out that
many agencies and groups, 1f not all, are conccrned with the mobilization
of scientific persomnels You also brought out the fact that we have a
sort of limited crmergoney at the presont +ime, Is the NSRB actually
taking any steps toward the formulation of a plan for the allocation or
use of these poople; that is, calling in all the different information
of the various groups and agoncics and actually accomplishing’something;
on it?
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" TR, HAFSTAD: I think I can roport~fair«progrcss-onfthat; -The
NSRB, within the last couple of wecks, called a meeting, under the
auspices of the National Research Council, at which there was repre-
sentation from the AmpricanfChemical;SocietY, the 'American Physical
Society, the Gouncj__lf'of‘EngiheeringEduczatiozn,:randrseveralfOther,'_w
similar corganizations. T wos present at that mesting. e spent all
day at it and tackled exactly this problem ofs+ Thich is the best way
of doing this? - Should there be an allocation? Will the civilians = ..
accept the responsibility in meeting the needs ‘of the Nation in this S
area? . ' o - R S

The sccond draft of this is now being propared. It will go back
to the parent‘Qrganizationsﬂfor.their scrutiny, then back up t0 the |
Nationsl Security Resourccs Board, and moy emerge elther as-an Executive
order or as legislation—-I den't know whiche

 COTONEL DIEHL: Dr. Enfstad, on behalf of tho Industrial Colloge, .
T thank you for a most intercsting and informative lecture and question
periodo e B Ve SRR

IR. HAFSTAD: Thank youe
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