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• T  H  R  E  E  • 

The Constitutiona l Statu s 
of Basi c Researc h 

Because the U.S. Constitution say s little about science explicitly, analysi s 
of th e rol e o f scienc e i n America n societ y i s rarel y perceive d a s havin g 
an importan t constitutiona l dimension. 1 Ye t numerous provision s o f th e 
Constitution hav e th e inten t an d effec t o f shapin g th e relationshi p be -
tween governmen t an d science . Th e resul t i s a  framewor k tha t i s ex -
tremely supportiv e o f basi c research . 

The Enlightenment  Background 

This resul t i s hardly surprising , give n th e backgroun d o f th e framer s o f 
the Constitution. Veneration o f science was a central tene t of eighteenth -
century Enlightenmen t thinkin g 2 fo r scienc e wa s believe d t o illuminat e 
not merel y natura l phenomen a bu t politica l an d theologica l matter s a s 
well.3 Isaa c Newto n wa s no t simpl y revered ; h e wa s nearl y deified . 
Alexander Pope' s tribute to Newton i s illustrative: "Natur e an d Nature' s 
Laws lai d hi d i n night ; Go d said , Le t Newto n be ! and al l wa s light." 4 

Leading American s o f th e Revolutionar y er a share d thi s Enlightenmen t 
view.5 Science and publi c affair s wer e so closely related tha t an y distinc -
tion betwee n scientifi c an d politica l leader s wa s difficul t t o maintain . 
David Rittenhouse an d Benjamin Rus h were important officeholder s an d 
political figures.  Rittenhous e wa s a  self-taugh t astronome r whos e fa -
mous mechanica l orrer y demonstrate d th e motions o f th e heavenly bod -
ies. Regarde d b y hi s fello w American s a s a  scientis t o f th e first  rank , h e 
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was a  membe r o f Pennsylvania' s genera l assembl y an d o f tha t state' s 
constitutional convention . He also provided scientific advice in the Revo-
lutionary War , aide d i n definin g U.S . weights an d measures , an d serve d 
as first director of the U.S. Mint.6 Rus h was a physician who contribute d 
to medica l theor y an d chemistry . H e inspire d Thoma s Pain e t o writ e 
Common Sense,  attende d th e Continenta l Congress , and signe d the Dec-
laration o f Independence. 7 

Both Rittenhous e an d Rus h wer e clos e friend s o f Thoma s Jefferson , 
whose scientifi c interest s ar e wel l known . Jefferson' s observation s o n 
natural histor y i n Notes  on  the  State  of  Virginia  constitut e hi s mos t 
extensive scientific work , bu t he commented a s well on a  variety of othe r 
fields, including paleontolog y an d geography. 8 James Madiso n wa s als o 
intrigued wit h natura l history, 9 wherea s Alexande r Hamilto n studie d 
medicine, enjoye d mathematics , an d urge d friend s t o lear n chemistr y t o 
improve thei r thinking. 10 Wit h Be n Franklin , th e boundar y betwee n 
scientist an d politica l leade r dissolve s altogether . On e o f th e world' s 
leading physicists an d America' s foremos t ambassador , Frankli n was , t o 
many Europea n philosophers , the Enlightenment incarnate. 11 

The scienc e tha t s o appeale d t o America' s founders , an d tha t contin -
ues to b e valued today , was an outgrowt h o f the revolutionary advance s 
in astronom y an d physic s associate d wit h Galile o an d Newton . I t wa s 
characterized b y reliance on empirica l dat a a s opposed t o sacred texts o r 
royal pronouncements , an d b y a n effor t t o us e man' s knowledg e o f 
nature t o improv e th e huma n condition. 12 I n th e eighteent h century , 
when Newtonia n principle s wer e applie d t o virtually al l human endeav -
ors, th e ver y wor d science  referre d t o knowledg e generally. 13 Jefferso n 
listed "th e science s whic h see m usefu l an d practicable " a s "Botany , 
Chemistry, Zoology , Anatomy , Surgery , Medicine , Nat' l Philosophy , 
Agriculture, Mathematics , Astronomy , Geology , Geography , Politics , 
Commerce, History , Ethics , Law , Arts , Fin e arts." 14 Thu s whe n th e 
framers use d th e wor d science,  the y mean t t o includ e (amon g othe r 
things) wha t toda y woul d b e referred t o a s basi c researc h i n the natura l 
sciences. 

Scholars hav e devote d considerabl e attentio n t o th e wa y i n whic h 
infatuation wit h thi s typ e o f scienc e affecte d th e buildin g o f politica l 
institutions. I n opposin g unicamera l legislatures , fo r example , John Ad -
ams invoked "on e o f Si r Isaac Newton's law s of motion , namely—'tha t 
reaction mus t always be equal an d contrar y t o action ' o r there can neve r 
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be an y rest." 15 Bu t th e buildin g o f a  clockwor k constitutio n account s 
for onl y hal f o f th e science-governmen t relationship . Th e Constitutio n 
that resulte d ha d a n impac t on the further developmen t o f science . 

Free Speech for  Scientists 

The mos t dramati c exampl e o f tha t impac t cam e i n th e Firs t Amend -
ment's requiremen t tha t "Congres s shal l mak e n o la w .  . . abridging th e 
freedom o f speech , o r o f th e press, " a  restrictio n o n governmen t de -
signed i n par t t o assur e freedo m fo r scientists . America' s founder s be -
lieved tha t th e protectio n o f civi l libertie s i n a  free stat e wa s essentia l t o 
the growt h o f science , a  growt h the y strongl y favored . Thi s ide a foun d 
expression i n th e poem s o f th e Jeffersonia n journalis t Phili p Freneau , 
who wrot e i n "Th e Risin g Glor y o f America " tha t withou t "swee t 
liberty .  . . scienc e irretrievabl y mus t die." 16 Th e Enlightenmen t unio n 
of politica l an d scientifi c progres s wa s als o reflecte d i n Freneau' s "O n 
the Deat h o f Dr . Benjami n Franklin" : "Wh o seize d fro m King s thei r 
sceptred pride , and turne d th e lightning's dart s aside!" 17 

Rittenhouse an d Rus h wer e amon g th e numerou s othe r writer s an d 
orators wh o explicitl y linke d scientifi c progres s wit h civi l liberty. 18 Jef -
ferson, i n a  178 9 lette r to the president o f Harvard College , concluded a 
call fo r researc h i n botany , mineralogy , an d natura l histor y wit h th e 
same message : "I t i s the wor k t o whic h th e youn g men , who m yo u ar e 
forming, shoul d la y thei r hands . We have spen t the prime o f ou r live s in 
procuring the m th e precious blessin g of liberty . Le t them spen d their s i n 
showing tha t i t i s th e grea t paren t o f scienc e an d o f virtue ; an d tha t a 
nation wil l be great in both alway s in proportion a s it is free." 19 

The notion tha t fre e speec h applie d t o science was an inevitable resul t 
of th e ide a tha t prope r politica l decision s cam e no t fro m monarchica l 
pronouncements bu t fro m th e application o f scientifi c thinkin g t o socia l 
problems. Thu s Jefferson , i n opposin g tariff s o n learne d treaties , ob -
served tha t "[s]cienc e i s mor e importan t i n a  republica n tha n i n an y 
other government." 20 Indeed , Jefferson's devotio n t o th e fre e exchang e 
of scientifi c idea s ma y hav e exceede d hi s devotio n t o th e fre e exchang e 
of politica l view s that differe d fro m hi s own. 21 

The intimate relatio n betwee n scienc e and civi l liberty i s illustrated i n 
a 177 4 lette r fro m th e Continenta l Congres s t o th e inhabitant s o f Que -
bec tha t describe d freedo m o f th e pres s a s importan t i n par t becaus e i t 
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advanced "truth , science , morality , an d art s i n general." 22 Limitin g 
free speec h an d pres s t o narrowl y politica l concern s woul d hav e bee n 
unthinkable; freedo m tha t di d no t reac h th e wor k o f Galileo , Newton , 
and Frankli n di d no t reac h fa r enough . 

Judicial interpretation s o f th e speech an d pres s clause s accor d scienc e 
the protecte d statu s envisione d b y th e framer s o f th e Constitution . W e 
are concerne d her e wit h th e applicatio n o f thos e clause s t o scientifi c 
publications. Chapte r 6  discusses th e very differen t constitutiona l statu s 
of technologica l applications . 

The cas e la w make s clea r tha t Firs t Amendmen t protectio n fro m 
government regulatio n applie s whe n scientifi c result s o r theorie s ar e 
published. Obscenit y decision s furnishe d th e earliest demonstration . Th e 
first major obscenit y preceden t relie d o n i n the United State s was articu -
lated in 186 8 in the British cas e of Regina  v.  Hicklin.13 Althoug h Hicklin 
did no t concer n a  scientifi c publication , Chie f Justic e Cockbur n note d 
during ora l argumen t tha t "[a ] medica l treatise , with illustration s neces -
sary fo r th e informatio n o f thos e fo r whos e educatio n o r informatio n 
the work i s intended, may , in a  certain sense , be obscene, and ye t not th e 
subject fo r indictment." 24 Thi s straightforwar d recognitio n tha t a  ba n 
on sexua l matter s pe r s e would hinde r scienc e and i s therefore unaccept -
able becam e on e o f th e fe w consisten t thread s i n th e developmen t o f 
obscenity la w i n th e Unite d States . Early decision s limite d circulatio n o f 
medically oriented sexua l material s to doctors and students , but b y 194 0 
it wa s reasonabl y clea r tha t anyon e coul d hav e i n thei r home s medica l 
encyclopedias o r se x manuals. 25 

Thus, b y 1957 , whe n th e Suprem e Cour t decide d Roth  v.  United 
States,16 whic h se t fort h a  genera l tes t fo r obscenity , scienc e wa s safel y 
outside th e categor y o f th e obscene . The governmen t concede d a s muc h 
in it s brie f i n Roth. 17 Th e Court , whil e holdin g tha t obscenit y lie s 
outside th e real m o f th e Firs t Amendment , squarel y hel d tha t th e por -
trayal o f se x i n "scientifi c work s i s no t itsel f sufficien t reaso n t o den y 
material the constitutional protectio n o f freedom o f speech and press." 28 

This principl e wa s applie d shortl y afte r Roth  t o protec t th e importatio n 
of materia l fo r a  university' s se x research institute , and th e principle ha s 
not bee n challenge d successfull y since. 29 Whe n th e Court , i n th e 197 7 
case o f Miller  v.  California ,30 change d th e tes t fo r obscenity , th e statu s 
of scienc e was retained . The Cour t hel d in Miller  tha t th e "Firs t Amend -
ment protect s works , whic h take n a s whole , hav e seriou s .  . . scientifi c 
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value."31 Indeed , i n hi s opinio n fo r th e Cour t i n Miller,  Chie f Justic e 
Burger's sol e illustratio n o f protecte d materia l resemble d Chie f Justic e 
Cockburn's observatio n 10 5 year s earlier : "Medica l book s fo r th e edu -
cation fo r physician s an d relate d personne l necessaril y us e graphic illus -
trations an d description s o f human anatomy." 32 

In a  variety o f othe r contexts , the courts have given scientifi c materia l 
the sam e hig h leve l o f protectio n give n t o politica l an d socia l commen -
tary. Prio r restraint s ar e extremel y difficul t t o justify; 33 thu s a  state , 
through it s denta l society , canno t requir e prio r approva l o f a  radi o 
broadcast o n "scientifi c denta l matters." 34 Lega l redres s fo r inaccurat e 
reporting mus t allo w leewa y fo r unavoidabl e mistake s t o avoi d chillin g 
the dissemination o f knowledge; 35 thus , the Firs t Amendment protect s a 
publisher fro m a  sui t base d o n los t profit s stemmin g fro m a  mistak e i n 
its chemica l encyclopedia. 36 Accurat e advertisin g i s also entitled t o Firs t 
Amendment protection; 37 thu s a  scientifi c laborator y ca n advertis e tha t 
it will test cholesterol level s for a  fee. 38 

First Amendmen t protectio n i s no mor e absolut e fo r scientifi c speec h 
than fo r an y othe r variety. 39 Nationa l securit y consideration s hav e a t 
times led the government t o restrict the dissemination o f certain scientifi c 
information, usuall y b y classifying suc h informatio n pursuan t t o execu -
tive order. 40 Th e classificatio n o f scientifi c wor k wa s mos t widesprea d 
during an d afte r Worl d Wa r I I when basi c advance s i n nuclea r physic s 
were tie d intimatel y t o th e constructio n o f nuclea r weapons. 41 I n th e 
postwar period , whe n Firs t Amendmen t right s generall y fare d poorly , 
scientific wor k wa s hampere d b y sever e security restriction s o n researc h 
and even on teaching, particularly i n the area o f nuclear physics. 42 

The courts have had littl e occasion t o define precisely the limits of th e 
government's powe r t o classif y scientifi c material . Court s an d scholar s 
generally agre e tha t technologica l plan s fo r advance d weapo n system s 
can b e subjec t t o restriction s an d eve n prio r restraints . Afte r all , th e 
classic cas e fo r a  vali d us e o f prio r censorshi p i s to preven t publicatio n 
of "th e numbe r an d locatio n o f troops"; 43 revelatio n o f th e desig n o f a 
secret weapo n woul d hav e a t leas t a s grea t a n impac t o n nationa l secu -
rity. Thu s i t i s no t surprisin g tha t i n 197 9 a  federa l distric t cour t en -
joined publicatio n o f a n articl e tha t purporte d t o giv e details on ho w t o 
build a  hydrogen bomb. 44 

At the other extreme , basic and widel y known scientifi c truth s canno t 
be suppresse d merel y o n th e groun d tha t the y ca n b e use d t o buil d 
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weapons. A s th e Suprem e Cour t ha s stated , a  stat e ma y no t "prohibi t 
possession o f chemistr y book s o n th e groun d tha t the y ma y lea d t o th e 
manufacture o f homemade spirits." 45 Only a  significant imminen t threa t 
to nationa l securit y ca n justif y th e remova l o f scientifi c materia l fro m 
public view.46 

The vie w tha t scienc e i s full y protecte d b y th e speec h an d pres s 
clauses i s no t undercu t b y occasiona l academi c an d judicia l statement s 
that "political " speec h o f on e typ e o r anothe r lie s "a t th e core " o f Firs t 
Amendment values. 47 A s leadin g Firs t Amendmen t scholar s hav e lon g 
recognized, suppressio n o f scientifi c informatio n i s inconsistent wit h th e 
democratic politica l process. 48 Whe n a  scientis t publishe s a  theor y o n 
the consequences o f power plan t emissions , for example , that theory ha s 
at leas t a s muc h relevanc e t o a  politica l controvers y o n powe r plan t 
location a s does a  loca l politician' s speeches . Even whe n scientifi c wor k 
is no t immediatel y applicabl e t o politica l controversies , i t play s a n im -
portant rol e i n maintainin g a  fre e an d informe d society . Suc h wa s th e 
view o f th e framers , an d i t ha s bee n th e consisten t vie w o f th e courts . 
Thus, th e observatio n tha t politica l speec h lie s a t th e cor e o f th e Firs t 
Amendment doe s not mean tha t scientifi c speec h lie s elsewhere. 

Government Support  for  Science 

In sum , scientifi c speec h receive s th e ful l protectio n o f th e speec h an d 
press clause s o f th e Firs t Amendment . Ye t i f scienc e wer e fre e bu t 
ineligible fo r direc t governmen t support , America n scienc e woul d b e a 
shadow o f it s presen t self . Fortunately , governmen t fundin g fo r scienc e 
is buil t int o th e constitutiona l syste m an d i s base d primaril y o n firm 
historical an d institutiona l precedent s rather than on short-term politica l 
developments. 

The Constitution doe s not stat e explicitly tha t the federal governmen t 
shall fun d scientifi c research . Certai n clauses , however , virtuall y requir e 
government suppor t o f science , whereas other s permi t suc h suppor t fo r 
a broad rang e of activities . 

In the early years of the republic, the power conferred i n the Constitu -
tion t o establish a  sea t o f governmen t le d to importan t surveyin g effort s 
in Washington , D.C. 49 Madiso n contende d tha t congressiona l powe r 
over th e distric t als o include d th e powe r t o creat e a  federa l university , 
although suc h a  universit y wa s neve r created. 50 Th e powe r t o regulat e 
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commerce helpe d justif y activitie s suc h a s researc h o n th e cause s o f 
steamboat boile r explosions, 51 an d th e powe r t o tak e th e censu s mad e 
the government a  major sourc e of socia l science data. 52 

But fro m th e framers ' poin t o f view , thre e area s o f congressiona l 
authority—the military , coinag e weight s an d measures , an d patents — 
were th e mos t importan t i n bringin g abou t governmen t suppor t fo r 
science. An d i n ou r time s a  fourt h power—t o spen d fo r th e genera l 
welfare—has outstrippe d al l of the others in this respect . 

Let u s loo k firs t a t th e military . A t leas t sinc e th e tim e o f Leonard o 
da Vinci , scientist s hav e contribute d directl y t o th e developmen t o f 
sophisticated weaponry. 53 A t times , th e need s o f th e militar y hav e in -
spired science ; a t othe r times , science has inspired th e military. 54 Durin g 
the Revolutionar y War , th e colonies ' leading scientist s participated full y 
in the war effort . Davi d Rittenhous e performe d genera l scienc e advisor y 
work and , i n addition , substitute d iro n fo r th e lead clockwork s i n Phila -
delphia t o obtain lea d fo r bullets. 55 Benjamin Rus h devise d a  gunpowde r 
production metho d use d at the Philadelphia saltpete r works. 56 One colo-
nial scientist, David Bushnell , even invented a  submarine—the America n 
Turtle—which, althoug h unsuccessfu l militarily , wa s a n importan t ad -
vance in its field. 57 

The constitutional clause s concerning nationa l defens e wer e no t writ -
ten t o ai d science , bu t the y wer e written wit h a n understandin g bor n o f 
the Revolutionary Wa r experienc e tha t scienc e was an importan t par t o f 
the militar y effort. 58 Afte r enactmen t o f th e Constitution , th e militar y 
power becam e th e sourc e o f som e o f th e federa l government' s earlies t 
expenditures fo r science . Wartim e experienc e ha d convince d Georg e 
Washington, fo r example , tha t th e countr y neede d a  militar y academ y 
to trai n engineers. 59 Thu s Wes t Point , establishe d i n 1794 , becam e 
America's first  nationa l scientifi c institution—fro m th e beginning , Wes t 
Point taught physic s and mathematic s a s well a s engineering, an d gradu -
ates playe d a  majo r rol e i n governmen t survey s an d relate d activities. 60 

In 1802 , militar y need s furnishe d par t o f th e justificatio n fo r congres -
sional fundin g o f th e Lewi s an d Clar k expedition , whic h mad e valuabl e 
findings i n fields  suc h a s botan y an d zoology. 61 Fro m thos e earl y year s 
until th e present , militar y expenditure s hav e include d scientifi c researc h 
in a  variet y o f areas , rangin g fro m astronom y t o healt h t o nuclea r 
physics.62 

The onl y constitutiona l provisio n tha t arguabl y pose s a  barrie r t o 
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the military-scienc e relationshi p relate s t o th e congressiona l powe r ove r 
military appropriations . A s a  concession t o thos e wh o oppose d a  stand -
ing army, th e Constitutio n provide s tha t Congres s shal l hav e th e powe r 
"to rais e an d suppor t armies , bu t n o appropriatio n o f mone y t o tha t 
use shal l b e fo r a  longe r ter m tha n tw o years." 63 Th e debate s a t th e 
constitutional conventio n 6 4 an d i n th e Federalist  Papers  65 indicat e tha t 
this claus e wa s designe d t o provid e clos e congressiona l oversigh t o f 
military expenditures . I f rea d broadl y t o include , fo r example , prohibi -
tion o f fundin g fo r long-ter m researc h programs , th e claus e coul d ham -
per th e military' s relationshi p wit h science : i t i s difficul t t o requir e 
short an d specifi c tim e limit s fo r researc h an d developmen t contract s a s 
distinguished fo r ordinar y militar y procurement becaus e such time limit s 
can hinde r th e scientifi c endeavor. 66 Opinion s o f th e attorne y general , 
however, hav e conclude d tha t th e two-yea r appropriatio n claus e doe s 
not limi t th e military' s powe r t o mak e long-ter m contracts. 67 Thu s th e 
military portio n o f th e constitutiona l connectio n betwee n governmen t 
and science is secure. 

Congressional authorit y ove r coinage , weights , an d measure s pro -
vides anothe r constitutiona l lin k betwee n governmen t an d science. 68 

Effective implementatio n o f the coinage power was thought a t the outse t 
to requir e th e highes t orde r o f scientifi c talent . Presiden t Jefferso n ap -
pointed th e ubiquitous Rittenhous e t o be the first  director o f the Mint, 69 

and fo r hal f a  century th e Min t wa s headed b y scientists. 70 The appoint -
ment of scientist s to this directorship was only partially successful . Coin -
age requires skill , but no t tha t o f a  scientist.71 Today , th e Mint occupie s 
only a  modest place in the government's scientifi c activities . 

The federa l powe r ove r weights and measure s had th e opposite devel -
opment. Althoug h president s fro m Washingto n throug h Joh n Quinc y 
Adams urge d developmen t o f exac t standards , a  task requirin g consider -
able research o n fundamenta l physica l constants , Congress was reluctan t 
to spend muc h money. 72 The study o f weight s an d measure s was limite d 
to a  mino r effor t i n th e Treasur y Department' s Coas t Survey , an d eve n 
that effor t wa s no t formalize d unti l establishmen t o f th e Offic e o f 
Weights an d Measure s i n 1836. 73 I n 1901 , however , Congres s create d 
the Nationa l Burea u o f Standard s an d combine d it s powe r ove r th e 
preparation o f standard s wit h powe r t o solv e "problem s whic h aris e i n 
connection wit h standards ; th e determinatio n o f physica l constant s an d 
the propertie s o f material , whe n suc h dat a ar e o f grea t importanc e t o 
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scientific o r manufacturin g interests." 74 Creatio n o f th e burea u wa s a 
major even t fo r America' s physicist s an d chemists. 75 Althoug h burea u 
funding vacillate d ove r th e years , i t mad e importan t contribution s t o 
scientific researc h sinc e it s inception. 76 Today , th e bureau , no w know n 
as the National Institut e of Standard s and Technology, carrie s out basi c 
research in a variety of fields, including physics, mathematics, chemistry , 
and computer science.77 

The final  direc t constitutiona l lin k betwee n scienc e an d governmen t 
stems fro m th e paten t claus e i n th e Constitution , whic h provide s tha t 
"Congress shal l hav e th e power . . . t o promot e th e progress o f scienc e 
and usefu l arts , b y securin g fo r limite d time s t o author s an d inventor s 
the exclusiv e righ t t o thei r respectiv e writing s an d discoveries." 78 Be -
cause both the patent and copyright powers stem from this clause, som e 
contend tha t th e claus e shoul d b e analyze d a s a  "balance d sentence, " 
giving Congres s tw o separat e powers : "t o promot e th e progres s o f sci -
ence . . . b y securin g . . . t o author s .  . . th e exclusiv e righ t t o thei r 
writings" and "to promote the progress of. .  . useful art s . .. b y securing 
. .  . to inventor s .  . . the exclusive righ t to thei r .  . . discoveries."79 Thi s 
reading limits the word science  to the copyright power, a  possible resul t 
in ligh t o f th e broa d eighteenth-centur y usag e o f th e word . Th e "bal -
anced sentence " approac h ha s bee n challenge d vigorousl y o n th e 
ground, inte r alia , tha t earl y paten t law s referre d t o th e "art " an d 
"science" o f invention , an d thu s th e paten t powe r properl y extend s t o 
both "scienc e and useful arts." 80 

In practice , paten t la w include s wha t i s terme d scienc e an d technol -
ogy, subject to limitations such as the nonpatentability o f laws of nature. 
The origin s o f th e paten t clause , wit h emphasi s o n th e ke y goa l o f 
spurring progress , hav e bee n exhaustively  studied. 81 Fro m ou r perspec -
tive, i t i s importan t t o not e tha t awardin g patent s doe s no t involv e th e 
government directl y i n funding 82 o r i n choosin g precis e area s o f re -
search. Nevertheless , th e paten t monopol y i s a n incentiv e fo r scientifi c 
progress, an d th e rang e o f patentabl e item s define s th e broa d area s i n 
which tha t incentiv e wil l operate . Prio r t o th e America n Revolution , 
European patent s wer e grante d a t time s t o protec t ol d a s wel l a s ne w 
products.83 Th e America n aversio n t o monopolie s an d th e Enlighten -
ment goa l o f furtherin g knowledg e combine d t o limi t th e patent claus e 
to thos e invention s tha t promot e progress. 84 Congres s an d th e court s 
have bee n reasonabl y consisten t i n adherin g t o thi s limitation . Thu s 
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patents ar e not availabl e fo r obviou s developments , however valuable. 85 

Nor ar e the y availabl e fo r nonobviou s discoverie s suc h a s Newton' s 
laws, becaus e permittin g monopolie s o n law s o f natur e o r mathematic s 
would tak e essentia l buildin g block s awa y fro m othe r scientist s an d 
retard th e developmen t o f science. 86 A s a  result , th e paten t powe r i s 
limited t o thos e discoverie s tha t fal l somewher e betwee n th e mundan e 
and th e magnificent . Fro m th e poin t o f vie w o f intellectua l property , a n 
obvious discover y o r a  newl y discovere d la w o f natur e migh t b e jus t 
as valuabl e a s a  patentabl e device , bu t progress , no t value , set s th e 
constitutional standard . 

Science Spending  for  the  General  Welfare 

If governmen t spendin g fo r scienc e ha d bee n limite d t o direc t further -
ance of the constitutional provision s jus t discussed, that spendin g woul d 
not hav e rise n t o it s current heights . But fro m th e tim e Presiden t Wash -
ington tol d th e first  Congres s tha t "ther e i s nothin g whic h ca n bette r 
deserve you r patronag e tha n th e promotio n o f science," 87 America n 
leaders hav e favore d spendin g fo r scienc e i n area s quit e remot e fro m 
Congress' enumerated powers . 

It wa s Alexande r Hamilto n wh o provide d th e constitutiona l theory . 
In hi s Report  on  the  Subject  of  Manufacturers,  Hamilto n supporte d 
monetary reward s t o spu r "ne w invention s an d discoverie s .  . . particu -
larly thos e whic h relat e t o machinery." 88 I n the mids t o f discussin g thi s 
proposal, Hamilto n state s tha t "[a ] questio n ha s bee n mad e concernin g 
the constitutiona l righ t o f th e governmen t o f th e Unite d State s t o appl y 
this specie s o f encouragement, " bu t h e argue s tha t th e constitutiona l 
basis is found i n Congress' power to "la y and collect taxes . . . t o provid e 
for th e .  . .  genera l welfar e .  . . ," tha t is , i n wha t w e no w ter m th e 
spending power. 89 

Hamilton wa s advancin g wha t w e now thin k o f a s the broa d vie w of 
the spendin g power : th e constitutiona l powe r t o spen d "fo r th e genera l 
welfare" extend s beyon d th e abilit y t o spen d fo r Congress ' enumerate d 
powers. The narro w view , that spendin g fo r th e genera l welfar e mus t b e 
linked t o a  specifi c powe r (suc h a s suppor t fo r th e military) , i s i n th e 
early year s o f th e Republi c identifie d wit h Madison. 90 Bu t spendin g fo r 
science ha s bee n seductiv e throughou t America n history : ther e i s evi -
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dence tha t eve n Madiso n too k a  broa d vie w o f congressiona l powe r 
when scienc e was involved . 

When Joh n Churchma n o f Marylan d cam e t o Congres s i n 178 9 
seeking fund s fo r a n expeditio n t o Baffi n Ba y t o tes t hi s idea s o n de -
termining longitud e b y the magnetic variation o f the compass , Madison , 
a membe r o f Congres s a t th e time , supported th e request. 91 I n a n argu -
ment tha t foreshadow s moder n politica l suppor t fo r science , Madiso n 
maintained tha t "[i] f ther e i s any considerabl e probabilit y tha t th e pro -
jected voyag e woul d b e successful , o r thro w an y valuabl e ligh t o n th e 
discovery o f longitude , i t certainly comport s wit h th e honor an d dignit y 
of Governmen t t o give it their countenanc e an d support . Gentleme n wil l 
recollect, tha t som e o f th e mos t importan t discoveries , bot h i n art s an d 
sciences, hav e com e forwar d unde r ver y unpromisin g an d suspiciou s 
appearances."92 

Brant, Madison' s biographer , argue s persuasivel y tha t suppor t o f 
Churchman "coul d b e justifie d onl y unde r Hamilton' s interpretatio n o f 
the Constitutio n .  . . [tha t is ] onl y b y a  sweepin g interpretatio n o f th e 
power t o spen d fo r th e genera l welfare." 93 I n an y event , Congres s 
rejected Churchman' s petitio n becaus e o f th e youn g nation' s trouble d 
financial state. 94 

In general , suc h proposal s ha d difficult y securin g congressiona l sup -
port i n th e first  hal f o f th e nineteent h centur y becaus e o f constitutiona l 
objections, limite d money , th e fea r o f centralize d federa l power , an d 
attacks o n th e "speculative " o f "visionary " natur e o f th e scientifi c en -
deavor.95 Thus , federa l spendin g fo r scienc e befor e th e Civi l War , al -
though varied , wa s almos t alway s tie d t o specifi c congressiona l pow -
ers.96 Th e constitutiona l questio n o f whethe r Congres s coul d fun d 
science a s part o f it s power t o spend "fo r th e genera l welfare " remaine d 
unresolved. 

The majo r breakthroug h cam e i n 186 2 whe n Congres s create d th e 
Department o f Agricultur e pursuan t t o th e powe r t o spen d fo r th e 
general welfare , an d directe d th e department t o employ "chemists , bota -
nists, entomologists , an d othe r person s skille d i n th e natura l science s 
pertaining t o agriculture." 97 Th e sam e yea r marke d establishmen t o f 
the lan d gran t colleges , whic h becam e center s o f scientifi c agricultura l 
research.98 A s a  resul t o f thes e an d relate d developments , federa l scien -
tific researc h i n agricultur e increase d throughou t th e nineteent h 
century.99 
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When th e Suprem e Court , i n 1936 , first  delineate d th e scop e o f th e 
federal spendin g power , i t confirmed federa l powe r t o spen d fo r science . 
In United  States  v.  Butler, 100 th e Cour t adopte d th e Hamiltonia n vie w 
that federa l spendin g need no t b e limited t o the enumerated powers , bu t 
could b e for th e general welfare. 101 Th e Cour t relie d o n th e very passag e 
in th e Report  on  the  Subject  of  Manufacturers  i n whic h Hamilto n sup -
ported premium s fo r scientifi c advances. 102 Th e brie f fo r th e federa l 
government ha d urge d th e Cour t t o tak e thi s cours e i n par t s o tha t 
federal scienc e spendin g program s woul d no t b e endangered. 103 Th e 
Court cite d Madiso n a s supportin g th e opposin g vie w tha t spendin g 
must b e limite d t o th e enumerate d powers. 104 Wit h respec t t o spendin g 
for science , however , Madiso n wa s n o Madisonian ; a s note d earlier , h e 
favored federa l financing  o f a  scientifi c expeditio n tha t coul d no t b e 
justified unde r an y enumerated power. 105 

Butler an d late r decision s establishe d beyon d a  doub t tha t scienc e 
spending fo r th e genera l welfar e i s constitutional . Becaus e scientifi c ad -
vances ca n provid e variou s benefit s fo r societ y a t large , th e genera l 
welfare tes t is met easily.106 Whereas state s also are free t o fund scientifi c 
research, the y traditionall y hav e no t bee n th e dominan t actor s i n thi s 
area. The federa l government' s pervasiv e power ove r defense , standards , 
and patent s limit s th e states ' role , an d federa l scienc e spendin g i n thos e 
fields as wel l a s fo r th e genera l welfar e ha s existe d fo r ove r 10 0 years . 
Although stat e scienc e program s hav e existe d fo r som e time , these typi -
cally hav e bee n eithe r i n partnershi p wit h th e federa l governmen t o r 
minor i n scop e compare d t o federa l activities. 107 A s earl y a s 1846 , fo r 
example, th e federa l governmen t provide d mor e tha n twic e a s muc h 
support t o leading scientist s than di d al l state governments combined. 108 

In recent years , the ratio has shifted eve n more in the direction o f federa l 
involvement.109 

Thus federa l spendin g fo r scienc e i s no t simpl y a  matte r o f politica l 
preference tha t shift s dramaticall y wit h changin g politica l tides . I t i s 
rooted firmly  i n both Hamiltonia n an d Madisonia n view s o f th e Consti -
tution, an d i t i s tie d clearl y t o historica l an d institutiona l realitie s tha t 
stretch bac k mor e than a  century . 

The post-Worl d Wa r I I growt h o f governmen t suppor t fo r science , 
spurred b y the developmen t o f nuclea r weapon s an d th e space program , 
has at times obscured thi s reality. Yet reference t o federal spendin g levels 
since the Civi l War demonstrate s tha t th e federa l commitmen t t o scienc e 
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did no t begi n wit h th e Manhatta n Project . I n 1884 , whe n laissez-fair e 
and states ' right philosophies prevailed 110 an d tota l federa l expenditure s 
were onl y abou t $24 0 million, 111 intramura l bickerin g amon g federa l 
science programs le d to congressional inquir y int o the need fo r reorgani -
zation.112 Federa l spendin g fo r scienc e totalled severa l millio n dollar s a t 
the time, 113 an d variou s program s ha d overlappin g jurisdiction. 114 Fo r 
purposes o f compariso n wit h th e leve l o f federa l activit y i n othe r areas , 
it shoul d b e note d tha t thi s bickerin g amon g severa l scienc e agencie s 
took plac e thre e year s befor e creatio n o f th e first  moder n regulator y 
agency, th e Interstat e Commerc e Commission. 115 B y 1904 , federa l 
spending fo r scienc e wa s approximatel y $1 0 million, 116 a  figure  tha t 
grew to about $8 5 millio n b y 1940. 117 

Today, governmen t scienc e spendin g ha s grow n enormousl y t o ove r 
$75 billion , about $1 4 billion of which i s for basi c research.118 The basi c 
research figure  constitute s ove r 6 0 percen t o f al l America n spendin g i n 
that field. 119 

Liberals an d conservative s alik e suppor t governmen t scienc e spend -
ing, demonstratin g onc e agai n th e centra l rol e o f th e scientifi c idea l i n 
the America n tradition. 120 Th e usua l America n preferenc e fo r privat e 
market force s doe s no t appl y whe n a  produc t produce s a  larg e "publi c 
good"—that is , a  benefit , lik e nationa l defense , tha t al l shar e whethe r 
or no t the y pa y fo r it . I n suc h cases , publi c suppor t fo r th e produc t i s 
necessary t o ensur e tha t thos e wh o benefi t pa y an d t o avoi d th e resul t 
that to o littl e o f th e produc t will  b e produce d becaus e th e producer s 
cannot captur e al l th e gains . Mos t economist s agre e tha t scienc e i s a 
classic "publi c good." 121 A n advanc e ca n benefi t million s i n way s tha t 
the privat e secto r ca n capitaliz e o n onl y wit h difficulty . Moreover , ad -
vances ar e uncertai n an d benefit s distant , furthe r supportin g publi c 
involvement. 

Distributional concern s ar e similarl y absen t fro m mos t publi c debat e 
over scienc e spending . A  federa l progra m t o subsidiz e hom e buyer s i s 
debated i n terms of which sector s o f the society benefi t a t the expense of 
others. Science , however , i s generally believe d t o benefi t virtuall y every -
one, a t leas t potentially . Scienc e is viewed primarily a s a great equalizer , 
making bette r healt h care , energy , an d th e lik e mor e availabl e t o all . 
There are , o f course , dissenter s fro m thi s view . A  fe w vie w scienc e a s 
reinforcing existin g disparitie s i n America n society. 122 Bu t th e main -
stream vie w throughout America n politic s is very much t o the contrary . 
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Thus th e overal l constitutiona l statu s o f scienc e i s favorabl e indeed . 
On th e on e hand , scientist s ar e abl e t o pursu e thei r professio n fre e o f 
government censorship . O n th e othe r hand , scientist s receiv e generou s 
government support . 

The Tension  between  Freedom  and  Funding 

There is , however , a n importan t tensio n i n thi s constitutiona l frame -
work. I n givin g ou t it s mone y t o scientists , th e governmen t necessaril y 
chooses amon g competin g applicants . Thos e wh o los e ou t ar e fre e t o 
pursue thei r research , bu t thei r freedo m ma y ofte n b e theoretical , give n 
the costs of research an d th e federa l dominanc e in funding tha t research . 

Obviously scienc e i s treate d differently  i n ou r constitutiona l syste m 
than religion , becaus e the Firs t Amendment bar s government fundin g o f 
the latter . Bu t the specia l statu s o f scienc e under ou r constitutio n i s bes t 
illustrated b y contrastin g i t wit h th e statu s o f th e art s an d politics . 
Literature an d th e art s ar e usuall y describe d a s enjoyin g th e sam e Firs t 
Amendment protectio n a s science , th e Suprem e Cour t havin g hel d tha t 
the Firs t Amendmen t protect s "seriou s literary , artistic , politica l [and ] 
scientific" works. 123 Actually , scienc e ma y far e bette r whe n w e recall , 
for example , that novels by Edmund Wilson and Henr y Mille r have been 
banned unde r varyin g test s o f obscenity , wherea s se x manual s o f rathe r 
limited importanc e hav e lon g bee n protecte d becaus e the y fal l int o th e 
category o f science. 124 

The greates t contrast , however , betwee n scienc e an d th e art s appear s 
in th e relationshi p betwee n freedo m an d funding . Federa l spendin g fo r 
the art s lack s th e built-i n impetu s o f th e militar y an d standard s clauses , 
as wel l a s the historica l associatio n o f scienc e spendin g with th e genera l 
welfare. Thus government spendin g for the arts, although constitutional , 
has remained quit e low, and, even with recen t increases, is a tiny fractio n 
of spendin g fo r science. 125 Ye t eve n wit h suppor t fo r th e art s a t suc h a 
low level , man y artist s (no t t o mentio n politicians ) believ e tha t govern -
ment funding raise s troubling questions concerning government domina -
tion of the artistic impulse and government suppor t fo r "popular " rathe r 
than "elite " artisti c endeavors. 126 B y contrast , scientist s ar e relativel y 
comfortable wit h thei r statu s a s recipient s o f federa l larges s despit e 
the fa r mor e intimat e relationshi p betwee n governmen t an d science . 
Questions ar e raise d abou t whethe r th e righ t scientist s ar e receivin g 
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funding, bu t scienc e in thi s countr y lon g ag o crosse d th e bridg e tha t th e 
arts confron t onl y i n th e distance . Scienc e i s to a  larg e exten t a  govern -
ment endeavor , an d ye t scientist s hav e continue d t o enjo y considerabl e 
intellectual freedom . 

Nothing inheren t i n the natur e o f ar t o r scienc e compel s thi s unequa l 
status. I n Europe , governmen t suppor t fo r ar t historicall y ha s bee n fa r 
greater tha n i n thi s country , wit h n o apparen t los s o f creativity. 127 I n 
contrast, twentieth-centur y experienc e i n German y an d th e forme r So -
viet Unio n indicate s tha t governmen t dominatio n o f scienc e ca n hav e 
unfortunate consequence s fo r th e scientifi c endeavor . Unde r th e Nazi s 
German researcher s ha d t o avoi d anythin g tha t smacke d o f " J e w i s n 

science," wherea s i n th e Stalinis t Sovie t Unio n governmen t suppor t o f 
Lysenkoism hampere d th e development o f biology fo r years. 128 Thus th e 
role o f scienc e i n America n societ y doe s no t ste m fro m th e natur e o f 
science itsel f bu t rather , i n larg e part , fro m it s uniqu e constitutiona l 
status. Fundin g i s combined wit h protection s fo r scientifi c freedom , an d 
scientists routinel y cal l fo r increase d appropriation s whil e vigorousl y 
invoking the name o f Galile o when restriction s o n thei r privat e inquirie s 
are broache d o r whe n th e governmen t tightl y control s ho w it s researc h 

1 79 

money i s spent . 
The statu s o f scienc e unde r th e Constitutio n als o contrast s sharpl y 

with th e place of politica l speec h i n the United States . Politics enjoys th e 
same fre e speec h protectio n a s science, 130 although , a s wit h th e arts , 
science may actually far e bette r i n practice . 

In Buckley  v.  Valeo,  fo r example , th e Suprem e Cour t uphel d a  con -
gressional limi t on the amount a n individua l ca n contribute t o a  politica l 
candidate.131 Th e Cour t foun d justificatio n fo r thi s limi t i n th e corrup -
tion an d th e appearanc e o f corruptio n whe n larg e privat e contribution s 
dominate a n electio n campaign . Th e Cour t specificall y cite d corrup t 
practices i n th e 197 2 elections. 132 Give n th e absenc e o f an y simila r 
concerns involving private contributions t o scientific research , i t is not a t 
all clea r tha t Congres s coul d constitutionall y limi t a n individual' s free -
dom t o contribut e t o another' s effort s t o communicat e a  scientifi c 
theory. 

Furthermore, i n politic s a s i n th e arts , th e bigges t contras t wit h sci -
ence i s the relationshi p betwee n freedo m an d funding . Supportin g poli -
tics throug h governmen t fundin g raise s importan t Firs t Amendmen t 
problems, eve n whe n th e amoun t o f mone y involve d i s smal l compare d 
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with th e amounts spen t on science. Thus, in Buckley tw o Supreme Cour t 
justices believe d tha t federa l fundin g o f presidentia l campaign s wa s un -
constitutional give n th e disadvantag e thi s syste m create s fo r mino r par -
ties wh o ar e no t funded. 133 Chie f Justic e Burge r eve n analogize d th e 
dangers o f politica l fundin g t o th e danger s o f establishin g religion. 134 

Although th e majorit y o f th e Cour t uphel d th e fundin g schem e o n it s 
face, they noted, "w e of course do not rule out the possibility of conclud -
ing in some future case , upon a n appropriate factua l demonstration , tha t 
the publi c financing  syste m invidiousl y discriminate s agains t nonmajo r 
parties."135 

Federal fundin g o f scienc e i s no t perceive d a s raisin g suc h questions . 
The scientist s who d o no t receiv e fundin g ar e certainly disadvantage d i n 
developing an d presentin g thei r theorie s i n the marketplace o f ideas , bu t 
that pric e mus t b e pai d t o maintai n science' s uniqu e dua l statu s a s 
supported an d free . 

Indeed, eve n thi s pric e i s no t a s hig h a s i t migh t b e becaus e o f th e 
final episod e i n th e favore d constitutiona l statu s o f science . Typically , 
when th e government fund s a n activit y i t has the power t o attach string s 
that migh t otherwis e violat e individua l rights . Bu t thi s powe r ha s bee n 
narrowly construe d whe n i t is a science program tha t i s being supported . 

The leadin g moder n case  o n governmen t powe r i n thi s are a i s th e 
Supreme Court' s 199 1 decisio n i n Rust  v.  Sullivan. 136 I n a  controversia l 
5-4 ruling , th e Cour t hel d tha t recipient s o f federa l famil y plannin g 
money coul d b e prohibite d fro m engagin g i n abortio n counselin g an d 
referral. Th e Cour t reasone d tha t recipient s coul d advocat e abortio n o n 
their ow n time , bu t the y wer e boun d b y th e government' s restriction s 
when the y wer e performin g service s supporte d b y governmen t money . 
Neither fre e speec h right s no r th e righ t t o a n abortio n coul d overcom e 
the government's abilit y t o attach string s to its largess. 

Shortly afte r Rust  wa s decided , a  federa l distric t cour t wa s presente d 
with a  case  tha t th e governmen t maintaine d wa s indistinguishable . 
Board of  Trustees  of  Stanford  University  v.  Sullivan  13 7 aros e whe n th e 
National Heart , Lung , an d Bloo d Institut e o f th e Nationa l Institute s o f 
Health decide d t o awar d a  contrac t fo r a  five-year  researc h projec t o n 
an artificia l hear t t o Dr . Phili p Oye r o f Stanfor d Medica l School . A 
confidentiality claus e i n th e gran t require d Dr . Oye r t o giv e a  govern -
ment contractin g office r forty-fiv e day s advanc e notic e o f hi s inten t t o 
publish preliminar y findings.  I f th e office r objecte d t o publication , fur -
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ther revie w b y th e governmen t wa s available . Bu t ultimatel y th e docto r 
would hav e t o g o t o cour t i f th e governmen t continue d t o oppos e 
publication. Th e basi s fo r thes e governmen t regulation s wa s a  desir e t o 
prevent th e Stanfor d researche r fro m issuin g "preliminar y unvalidate d 
findings" tha t "coul d creat e erroneous conclusions which migh t threate n 
public healt h o r safet y i f acte d upon, " o r tha t migh t hav e "advers e 
effects o n .  . . the Federal agency." 138 

When Stanfor d challenge d th e confidentialit y claus e i n court , federa l 
judge Harol d H . Green e rejecte d th e government' s argumen t tha t thi s 
was n o differen t tha n th e restrictio n o n speec h uphel d i n Rust  v.  Sulli-
van, Green e maintained tha t wherea s the grantees in Rust  remaine d fre e 
to advocat e abortio n o n thei r ow n time , Dr. Oye r wa s barre d fro m eve r 
discussing hi s artificia l hear t researc h durin g th e five-year  gran t period . 
The cour t note d that , althoug h th e confidentialit y claus e only applie d t o 
this governmen t grant , i t would b e har d t o polic e th e statement s o f Dr . 
Oyer t o se e i f he was referrin g t o wor k unde r th e grant , becaus e h e ha d 
worked fo r almos t twent y year s i n th e artificia l hear t field. 139 Finally , 
Greene maintaine d tha t th e government' s standard s fo r restrictin g 
speech—"unvalidated findings,"  "threate n publi c healt h an d safety, " 
and s o on—wer e to o vagu e t o b e constitutionall y permissible. 140 Thu s 
Greene invoke d th e ful l forc e o f th e Firs t Amendment' s fre e speec h 
clause to remove this limi t on th e freedom o f a  scientific researcher . 

It ma y b e tha t Judg e Green e wa s simpl y distinguishin g Rust  an d 
protecting fre e speec h a s an abstrac t proposition . Bu t the distinctions h e 
drew ar e no t self-evident . Th e grantee s i n Rust  coul d advocat e abortio n 
"on thei r ow n time " becaus e th e governmen t interes t i n tha t cas e wa s 
precisely tha t abortio n no t b e advocated i n a  particular federall y funde d 
program. Th e governmen t interes t i n th e Stanford  cas e wa s tha t th e 
public no t b e misle d b y preliminar y an d misleadin g result s obtaine d 
from federall y sponsore d research . That dange r i s just as great no matte r 
when durin g the day the researcher talk s about thos e results . 

In reality, Judge Greene had flexibility  i n deciding whether th e restric -
tion i n Stanford  woul d b e characterized a s a reasonable effor t t o achiev e 
a valid governmen t ai m o r a s a  clumsy, overbroad attemp t t o extend th e 
hand o f governmen t to o far . A  majo r facto r i n hi s decisio n t o tak e th e 
latter cours e was the weight h e gave to scientifi c value s and th e views of 
the scientifi c community . H e stressed , fo r example , that i t was troublin g 
to hav e a  "non-scientis t contractin g officer " tel l "Stanfor d University , a 
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premier academi c institution , engage d i n significan t scientifi c an d medi -
cal research" wha t constitute d "unvalidate d findings." 141 H e noted tha t 
even "i n th e Soviet Union, where Joseph Stali n a t one time decided wha t 
could b e published an d b y whom, th e dead han d o f governmen t contro l 
of scientifi c researc h an d publication i s apparently n o more." 142 

It would b e a  mistake to conclud e tha t th e government canno t attac h 
any string s t o researc h project s i t funds . I t can , afte r all , attac h th e 
biggest string of all—i t dictate s what sor t of researc h th e money i s to b e 
used for . Bu t th e Stanford  cas e show s tha t i n thi s are a o f constitutiona l 
law, as in others , the science community fare s rathe r wel l indeed . 

Thus governmen t fundin g play s a  centra l rol e i n th e constitutiona l 
framework tha t shape s America n science . Bu t precisel y ho w fundin g 
decisions ar e made i s not resolve d b y the Constitution . W e must tur n t o 
the statutor y control s o n scientifi c researc h t o understan d tha t crucia l 
question. 


