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Senator Hubert H. Humphrey (D . , Minn . ) said today that the 

Nation must put more of its brain power and technical resources into 

an effort to solve the country's economic problem. 

"We are throwing heavy financial and intellectual resources 

into the arms race and the space race, 11 Humphrey said. '1But while we 

are maintaining a strong position in those areas, 1-1e have a domestic 

economy that is erratic , spotty and unsatisfactory in many respects. 11 

Humphrey's remarks were prepared for an address to a meeting 

of the American Management Association in i<lashington. 

The Senator noted that 11 the basis for our national power, 

prestige and prosperity is shifting from natural resources to human 

resources." 

"A technological revolution has transformed our society from 

one based on natural resources and raw· manpmver to one based ezzen-

tially on brainpower, 11 Humphrey said He added: 

"We are not going to solve the many specific economic problems 

caused by increasing automation, changes in raw materials usages, 

competitive international trade and other economic trends without a 

massive upgrading of our human resources. 

"We must put more of our intellectucal capital into solving 

the Nation's economic and social problems. 

"And we must create more intellectual capital by moving much 

harder and faster and i·Ti th more determination to the task of training, 

retraining and higher education'.' 

Humphrey noted that the economic growth rates of the United 

States lag behind other industrialized nations, that its volume of 

exports and the balance of international payments are unsatisfactory, 

and that unemployment continues at a high rate. 

(more) 
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11To solve these problems ; we must broaden the technical base 

of our economy and put more American brainpm1er to work in the economic 

and industrial sectors of the Nation;" Humphrey said . 

The Senator listed what be called the'more pressing technical 

needs of our industrial economyn as! 

1 -- More effective development and use of existing and ne"' 

science and technology by industry. 

2 -- Better methods to adapt the research results developed 

from our military and space programs for economic purposes. 

3 -- A more adequate supply of people trained and educated in 

the application of science and technology to industry's needs . 

4 -- More effective dissemination and use of technical infor-

mation. 

Humphrey called for a better balance in the use of both govern

ment and private research and development efforts. 

"vle have enormous research and development programs, " he said; 

"but three-fourths of this technical effort is federally sponsored for 

such purposes as defense, space, atomic energy and public health---all 

vital objectives but none particularly directed toward promoting 

economic growth. " 
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As the world spins into the middle aixtiea, one 

great tact is becoming clear: thS basis fov national 

powe:r:-, poostige, and prosperity is shifting :from natural 

resources. to hutnan :resources. This 1s a. rapid ah1:rt, 

and it is a.ccelerat1ng. 

'l'he problems and opportunities implicit in this 

trend are crucial to our welfare. 

If' we a.re to meet tb*se problems and opportunities, 

e.J.l sectors ot our so91ety·--lll8.l'l!\gement, labor, govern-

ment, and the general pub~ic-·-must jo1n 1n formula.ting 

national po1icies based on the new facts of' inter..., 

national life. 



• 

Our Nation•·s greatness us been due 1n large 

measul'e to oul' ab1l1 ty to adapt to the need a ot changing 

times.. ~· w still a& a<Iapte.ble and imaginative? 

The direct relationship between science and tech'"" 

effo~t in space exploration is spectacularly obvious. 

Not nearly. ·so obvious 1& the dependence ot our general 

economic end aociel well•being on science and teobnolog'"' 

And for that matte~, ~a strong, vigorou& ec&n~ can .· 
~ . ~ 

enable us to continue to sustain a s.tagg•ring ettort in 

<iletense and space act1 v1t1«Ui. 

I 

\ Tbe at:rength ot our S¢01101113" 1 and OW' econcmd.o gx-olfta,. 

capability 

t 
t 
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A second great tact must be understood and that 

is that a. technological revolution has lite:ral17 

tran&ton:n$d our aooietr tram one based large]..y on 

natural resources and raw manpower to one baeed 

essentially on bra.tnpowe:r ... 

'leclm.ology- has made· &gt'iculture so produot!ve 

that today one· AmePie&n :tann worker supplies food ana 

tiber ro:r ~ people, and agricultural WOI'kers constitute 

less tb&n 7 pet- cent or our labor toJXle,. 

'!'he shift ot wo:rkers from tarm to factory 

pi'Ovided. manpowe.r tor C)lUt rapid industrial srcwth· But 

technology also made menuta.cturing workers more product! ve. 

It. bas· sh1tted employment opportunl ties t.rom the e.a;sembly 

l.i..nfa to the SS1'V1ces and trade ... - wholesale and retail 
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component o.t our GNP, tor $xampl•, is only ba.1.t what 1t- . 

was three decades ago. 'rhe composition and oharacteristics 

of our labor force have been altered • Whole regional 

economies have been dra.sticslly affected. Marly areas 

ot ot .. u~ country find themselves bypassed b7 technical 

ch4r1Se, ttelying s~ill on natural resou:rees ~or Whiah 

there is diminisbing d&rnsnd or on the eonverston ot 

material.s ....... -an activity that now :rtequ1res tewer 'W'Ol':icers. 

The pi'Qsperi ty- or anr region et the United States 

is no longer tied to abundant. resources of mine or f'i&la 

or forest . Qur most important resource 1 we- now see, is· 

brains. 'i'.b.i.s human resowee is highly mobile· and tle.xible • 

It is not unusual to see bur.st.ing prosperity 1n local.it1e.s 

end Ste.tes in our count!7 that have substantially only 

one product to. sell ... brains, 

<Air educational requirements have been sharply 

increased by the technologLcal revolution. It e. high 

\ 



schOol education today 1$ a must_, it is not enough. 

Unlike other cme-cmp economies, brains wt11 nev~n:~ 

be obsolete. 

In view ot the great a.nd 1.ncreasins dependence or 

Currently, of' cours$, we enjoy the largest gross 

moat .1ndustr1sll.ted nations. 

Lika the hard, we ce.nnot ttlke our lead over the 

\ 
.I 
l' 
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in t'ha 1 .. · 06{)f .<lil 
- · ·-·"-~ -; ti;lf 

tor Russ1a, 3.4 tor the Neterlands, anCl 2.8 :to:r- Sweaen. 

cent-..--cOttfP6I'ed with 7.2 tor· Japan, 6.1 for Weat 

compa.re the rata· $.11d direction o!f the technical etfottt 

ot other na.tione with our own. For example .. W:est&rn 
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Jl:wope, and tile· United Kingdon, with a muoh srna.Ue~ <mP · 

sustain a teobnical ettort to cmbanee private ihduatry 

tb4t 1s at least as gNat and probably greater than that 

Ot' the United States. 

Moreover, t .his etfort is being stopped up. In 

Prance, Qennany 1 and lngiand, ,for example, non-space, non

m1litel7 technical etf'orta have 'be.en dQW,l;tUl$ approxin:ately 

&vet'f' ' to 4 y.ears. The !Tench ""&riCh and d:eve-lopnent 

ettort is expected to double aga1n over the next tour 

years, and to exceed the u. a. l'esea.x-oh and dtvelopment 

effort a.s ·e. percentage o~ gr,oaa national product. In con

tl'&st, ou:r own inc !'tease h&s been on1J a few per cent per 

re.ar. In .fact~ we nave a ditn!n1sh1ng _rato ot 1ncreaee. tn 

Italy, Belgium, the N&thei'lands,. No~~ and SWeden, 

o:t v11ian r&search and development. amounts to 100 per cent 

ot their total. l'$®&reh and developnent ettort. West 

Oennany ~ which has the le.I'geat civilian reseal'ch and 



.(m two tnajor U •. s. problema: we are- in an inereaatng 
\ 
\ 
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scale made ,osstble· by our 'large continental dotttestio 

tl'.IS;rk$t ~ to g1 ve u.s the needeCJ edge in inte~national.. 

eornpe-t.ition.. 'l'h&se dlJvantage-.s tended to oftset lowel" 

labo~ cesta abroa.O. Bu:t irtlp~ed tee.brtolog abroad and 

the lnEn•g&.d econOOlio etrensth or the ~n Market are 

sheld..ng some ~1' the aupposi tiona of the past. 

:.t ws ttl:'e going to 't'$duce the adverse balance o:r 

intenl&tional ~nts, we mu&t e;,tpend our &xpo~ts .• 

.And to e~d &:Kports w must. b:roa.den the techn1cal base 

gf .our eoooemy. We have to improve the qual:tty ot our 

gootla and reduce our co,sts ... --1ndluding both the direct 

and the indi»ect coats~ On:1y through aesearch. and 

development can w do· it. 

We alJ?eadW have an enormous ~&ea.t'@h $ld d,evelo~ 

.ment ef'fort ~ it is true.. Xn the past 20 years, our 

reses.roh and develo.pnent ex.pend~s jum:P$d ::;o told--... 

trent a. belt billion dO-l~s yearly to more tban $16 

billion annually today---a quantum 1ncre.e.se. 



&lt thl'l$e.•quartera ott that enonnQUI9 national 

techn10al ettort is federally ... s.ponsored for such 

purposes e.s d:e·rense, space, etomie energy, ana public 

health-.t ...... all vital ne.tiona.l Objeetives, but none 

ps.rt1eul.ar1y directed toward pl1Gm.Oting aconomio gJ:tOWth. 

Inde-ed, the result-s ot this incre.asingly esta~1c research 

have l&aJs and less inaediate apl)lication to tbs ci vil1an 

eoonon11 • 

. Only &bout $4 billion &nnually is spent) a industry 

.tQ.£ ind.ustey, end o1f that sttlQ.Unt ~ only abOut $1. 5 

bill1on 1$ 41rned at :tnoreaeins pi"'ductiv!tr. Although 

indutrbcy""'sponao.red Mrsea.reh incveased 1n the last several 

years ·' 1 t was at a sign1t1oantl'f slo:wer rate than govem-

ment-aponsored work, I.e.st yeel' it barel.y increased at $1.1. 

~over, 80 pe:v cent or this 1ndustr~r ... sponso.I'$d 

research wa done in ]00 companies, 

Seventy .... tbMe per cent was cQnt}~mtrated in 5 

indUStPies ~ 1\t() O-f th$S6 industri&.S• ... -&ei'OSpaCe 8nel 
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el.ectronics.-·represent more than 25 per cent of the 

research and devel.opment,. wnue constituting only 10 

per cent of the manutacturil'lg component of Clm'. 

On tha other hana, such industries as bu1lo1ng and 

e:onstruot1mn, textiles an~ apparel, and food processing, 

which c·enstitute about 30 per cent of the manufacturing 

and construction conapon&nts of GNP, peJ:rt'orm less than 4 

psi' cent ot pri v.atel7"" supported research and developnent. 

The 50 per cent growth of industrial research and 

development 1n the last decede has taken place in large 

.firma a.ltnost exclusively. {Firms v1th more than 5,000 

etnployeee increased research and develop.nent 50 per 

cent, whereas smaller :f'1rms increased research and develop

ment ·about ! pe:r cent • ) 

'l'bis eonc$ntrat1on ot research and devel.opment 1n 

certain industries and in la.rge firms has special 

s1gn1f!csnce, because there 1s a high s.nd direct 

corarele.tion between growth and profitability on the 



one hand and the relative· mnount ot J:'$search and. 

developnent performed. 

l'he growth or mil1taey and space :research and 

development has turther cQncentrated technical etf~t 

in tinns and areaa al.J?eady te.chn:1ce.lly OOD'lJ)etent. The 

Pacific States noll perform a.lmost hal.f the tote.l rn1l1 ta.ey 

research and developn.ent ( 46 pez. cent); the Middle 

Atlantic States almost a fifth. The rest of the country 

splits leas than a th.ird of the mil1 tary reseat'ch and 

developnent--the South w:L th aoou t ~ per cent, the 

Mountain States with almoat 9 pe~ cent, and the Mid-west 

w1 th 8 per cent. 

A ·Sirniliar pattern i .s clear 1n the geographic 

diatrlbution of trained hUlll&'l resource.s- ... -scient1sts 

and engineers as .a perc&ntage· or population. 

Ia). 1960, the number ot ·engineers per milllon 

popt1lat1on was 3 1 ;'o .in the 3outh•--.... roughly half' the 

number 1n the Far We$t, e.t 6,570. The Midwest, with 
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4 ,580 engineers per million population, was also shArply 

below the J.\w West and the Ee.st Coast. 

In 1961, the nu11'be1» of scientists per tnillion 

popule.tion \las 750 in tlle Midweat, canpar&d With 1, 240 

on the Pe.eific CQa.st and about l, 035 per tnillion 1n thQ 

New England-Miadla Atlantic region. It ia so serious 

a problem that the Midweat has become, a net exporter of' 

scientists and enginedrs to both coasts. Our tnidwstern 

universities a..""'El t~ men and women Vi th advanced 

deEWeEJHJ who are increasingly migrating out of the 

Midwest. State money 1$ being used, 1n a ve.cy l'$al 

sense,, to provide ad:vanced~degree tra.in1ng :tor out-at

state industry. It there were s. two-vay, flow ot advanced

deg.ree gPaduates back into the midwest frorn the Par West 

and the East Coaat, this would be a tolerable situetion. 

:a_xt SO long &,S the federal procurement dOll~ is providing 

the overwhelming majority or job opportunities 1n l1m11ed 

areas of our count-ry, there will the flow of trained 
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people go,. 

'!'here are those or us who :f'ael that s; conscious 

etrort en the part of' tne Jederal Government should be 

made to break this pattern by a wider distribution of' 

goverl'ln3.&nt procurement .. 

An-other example o~ rG·s&aroh and develQPment itnbalane& 

is the fact that, .out ot 2,.000 universities 1n the 

United States ., 100 of them, o~ 5 per cetnt, perform 90 

per cent or tederall7· supported academic research .• 

A serious 'bT'-produet at the present ra-.lrch and 

development pa.ttem is ths.t universit¥ faculty and 

students tend to commit themselves to technical activity 

sui ted t<ZJ space 1 def'ense, mnd similar m!ssions .. - ... tnstead 

of to the more mundane, less glamorous, but vi ta.l mission 

of increasing e'Conomic pPoductiv1ty and developing new 

products. Such a bias in tbe caree~G~ientation ot our 

brightest minds is perhs.ps the most disturbing problem 

a!'ising out o.f the necesaaey but large coneentrat1<~m. .on 

\ 



special national programs. 

ot' tbe 400,000 scientist$ and engineers doing tT. 5. 

researoh and devel,o:pnent, about 275,000 ave ·¢lo1ng resee.reh 

end developnent .ror government programs 1 and 125,000 

to'!' 1nduetey...-br1.ented pro~e. fut ot this industry 

8!'Qup, &bout 100,000 work for the 300 largest research 

ana devalopnant companies; only about 25,000 Wtwk :tor 

s.ll the other induetr1al and OQlm'!lercie.l enterprises 1n 

America. 

'l'hie year's 1noreaae in the supply o~ sc1entlsts 

and engineers for reseW?Oh and development is eJ<;I>ected 

to be about 30,000. lilt the increase 1n space research 

and development alone ne;lxt year will absorb just abf>ut 

the entire new supply. The space research a..11d develop

ment 1.no3?eaee is equivalent to mot"Et then 20 p&t' cent 

of tbe total scientists and engineers now doing !'esea.rch 

and development fQ:r the pr1va.te sector, and about 50 

pei' cent ot: the l'esea.rch and developnent people in 



uniV'e:Psi tie.s . 

And thing& are going to .get wrae. BY 1gro, 

W $xpect to be shOrt by InON then 250 1 000 engineers. 

SnrolllllEtnta 1n engineering m American schOOl$ have 

aetual.ly declined; ~· are g;radueting abOut 30,000 

engineera each year now while the 1Ulssians are gradu$ting 

100,000 yearly. 

It 1s rq view that trained, educated people eon·· 

stJ.tute the major nat.ionaJ. resource. And tb!s natural 

re-source deserves national support. By that X mean 

teder.el. suppQrt·-fede·reJ. tuntis 1n the form of: saholal

ships and the eonst.ruct1on a:r adequate scientific and 

educational facilities. 

We hav$ recGSO!.zed. this in princ.1ple, but. we have 

taken only relatively small and cautious steps .... --as 

1n the N$.t1onal Defense Education Act ... --to itnplement 

tha idea. 
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s.nd aooeleJr?ating concentrat_ion ot our moat talented 

' 

fn.e· wcrasning sup;ply and demand situation in trained 

du~tion of new product a. end p~o.ceS$9$, and the in""" 

' 

I 

' 

\ 
\ 
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techn1ca.l effort necessary to increase our economic 

growth rate to the m1rU.mum of 4.5 per cent yearly end 

to increase our exports. 

The J'edere.l Gsvernment has tradi tio:nally oont:t-1 ... 

buted sign.tfi.cantly to the advancement or science a.nd 

tee:P.nologr fol' economic developnent • In this f'iscal 

activities in several specialized e.l'e&S. The major 

culture ($176 m1ll1onh b4s1c sc1enoe ($153 million); 

transPQrtatic:m.-·-mos.tly air ($121 million); and na.turs.l 

W'e h&ve as important a stake in the well- being of! 

f1ehel;J1es, mining, trenspo~at1on, fol'ests, public health" 

or space exploration and de:fen$e . 
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The more pressing technical needs o~ ou!' industrial 

eOQnOflW' .at>e·: 

- a more effective development and use ot existing 

and ne.w acien<Je and technolo~ by industey; 

... e. better means of adapting the research results 

developed from our tn111 t&ry and apace programs, for 

economic purposes) 

- a more adequate supply of people trained and 

educated in the application or science and technology 

to industry's needsJ 

... a more effective d1saem:tna.t1on and use of' 

tecbnieal tnfo~tion. 

The Adm1n1atratton has taken several majo~ steps 

to a.ssiat industry end cormnerce""'-includ1ng taJC:. credits, 

accelerated depreciation schedules, area redevelopnent, 

accel·ara.ted public works, manpower retrain1P..g, and the 
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llta.de Expansion Ac-t . Now 1 speci:riea.Uy to the point 

ar our d1acuss1on, the Ptteaident bas called . f'or a new· 

civillian industrial technology p~gram . 

This proposed. new p;vogra.m consists of two eftQrts. 

Firat is the industrial sc:Lence and technologr pro~. 

Here the idea 1a to provide federal supPOrt for 

tecb.ntcal work an~ to disseminate technical intonne.t1on 

that are· baaio to industrial development. eontmcta 

or g:rants will be a\tn.U'ded to institutions organi~ed tor 

research, education ott the dissemination or technical 

intol'mfttion- No cont!'a.cts .end grants will go to !ndiv1-

·duaJ. firms .organizEJd tor the manufacture or d1atr1but1on 

of p~ucts and services, and no support will go for 

1nd1v1dua.l p.roduct developnent nor to solve the problem 

ot the .1ndiV1dual c~es Glf e. narrowly o:r-iented 

gvoop or n:m$. 

But suppor:t will; be designed to clevel<Jp infQ-nnation 



appl:l.cable to a broad segment o£ industry# such as 

text1le or apparel. It will enooui'age the interaction 

or people .interested 1n aeience and t$ohnology, 

eoQnondcs, and related fields. 

'l'he· federal program is planned so as to· encourage 

additional 1ndustP1~~Qriented basic research at 

univ&t-sitiee, and thus ine.re·ase the supply of tecbnioel. 

people knowledgeable or indllsti''ia.l problems. It will 

also seek to ene,ou,rage ~d1tioneJ. suppOrt by industry 

1 tself o~ be.s1o tecbn1cal work . 

The idea will be to atimulate basic tecbnologica.l 

developnent that will have e. major effect Q1l 1ndustr1al 

productivity-; will centribute s1gnit1cantly to our GNP;. 

'W'il.l r-eduee the 1n<U.reot oeste ot .goOds and services; 

or will e~d Qu:r ex.pox-t tre.de ~ 

Initi&ll.y, the tn$jor Gttppol't will gQ to a.ct1vit1es 

b&s1o to t1U:tee broad industrial groupings .......... textiles add 
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includins machine tools, foundries, and castings. 

A second major element c:Jf the nev civilian 

indtstrial technol.ogy program will be the university• 

industry techni.esl. (extension) se!'vice. HePG is a 

pilot pl'Qgram designed to lmprove local. and regional 

technical pra.~tices throu€jh a closer cooperation between 

local 1lldust17 and the un1 vere1 t1es. A closer e.saociat1on 

an(} contact would be encou:raged b&twen the scientists 

· i .end eng.inee~s in tM un1 versi tie·a and their counter-
.( 

I 

I parts 1n 1nd.ustr1al labOratorles and between technical 

people and :management. At the same time there wJ..ll. 

technical in:ro:rme.t:Lon. The applicable techno>logy- must 

be dif:f'u:8(1d as rapidly and thoroughly as possible through:"' 

out industey .. 

.\ 
.\\ 
\ 
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Tbis is frankly going to be an experiment. 

Hop)· fully 1 an etrective teahnicaJ. extension service may 

later be establ15hed•·-w1th matbhing funds from state 

and l ocal governments and from industr:r""'--be.sed on the 

experience gained from the: pilot prOj'Sets .• 

'!!he prospeot is tor abOut a dozen key schools 

th.roughout the country to be seleet:ed to begin the pilot 

prqgram. In tact 1. schools in moFe than a third ot ou:r

statea have already made tenta.ti\re proposals. This 1s 

good, sound, constructive plann1ng to do something 

abOut a serious economic problem. 

Now to auntrnarize t we are throWing heavy fins.nc1a.l 

and intellectual resources into the arms aaee and the 

space race. But wnue we ·a.il?e maintaining a stroog 

position in those· areas, w have a domestic ecOnQtl'lY' that 

ia erratic, spotty, and unsatisf'aeto:vy in mti.ny respects. 

'Yes, we have more than 70 mill.1on people working 

at goOd jQbs, at good pay, end under good worki.Qs aon-



di t1Qns. lbt we have an. W§mPlQYment nte that 
' 

1a e.l.tnost the bigb,est Qt the world • s industrial. 

countPies. 

Our four million j oblea.s not only fail t ·a contri-

'bute t<:> the gX'O·ss national p!l:'.oduct .... --but they drain 

ot~ evecy year $3 to $4b1ll1on in unempl()'yn'l.ent and 

unemployment. which sometime-s run a,$. high as 30 per cent 

unemployed. 

·We nave almost s~een per cent of' our· out-o.t-

school teenagers a.l.so aut o:t j obs. Some estimBtes have 

indicated that by 1970, unle.ss something is d0ne about 

it, h§lf of' our unemployed will be teenagers . 

Yes, e. twc cut will be a great stimulation to the 

gene:t?al economy.. I support 1 t. 
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fut I am convinced that we .are not going to 

solve the J1'Jai1.Y .specific economic problems cauaed by 

1ncree;s.tn:g automation, chs;nges 1n rall mate!'!&.l$ use

age a, competitive international trade, and other 

economic trends withOut a massive upgrading .of our 

h.1,lman re~roes. 

We lllUat put more o-r our MalttJ.l;ctwJ.l. capital 

into solving these problems . 

.And w must cmAtl more 1ntellettueJ. capit$1 by 

moving much harder and taster and with more de·term1.n.at1on 

t0 the task of training, retraining, and higher 

ed.u.cation. 

(END) 
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