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Severe  budget restrlctlons for academic sci- - 
ence have become globally endemic. Their 
persistence has created a unique situation 
for 1ndustr~-: a buyer's market for academic 
laboratorieb. It is far cheaper to grant partial 
operating costs to  a n  established research 
unit than it is to create one from scratch 
and maintain it a t  a n  industrial site that 1s 
wholly self-financed. So, for examole. Phar- 
macia' & Upjohn recently acquire'd a piece 
of T h e  Karolinska Institute in Stockholm, 
and this acquisition is not  likely to be the  
last of its kind in  Sweden. 

More systematic exploitation by private 
industry of public research resources has 
been worked out under the auspices of the 
European Union (EU). Academic scientists 
must apply to  Brussels (headquarters of the 
EU) to recover support that was reassigned 
from national budgets. But a funnj- th i~ lg  has 
happened o n  the way to Brussels: hdoney 
taken from the national budgets re- 
appears earmarked for the train of the  future, 
the car of the future. and the toilet seat of 
the future. Not  surprisingly, corporate groups 
that produce trains, cars, and toilet seats- 
rather than academic groups-get the lion's 
share of these funds. T h e  net effect 1s that 
money that was cut from basic research pro- 
grams reetnerges as Industrial subsidy. 

There has always been frustration amone 
academic scientists with the  ways that the  
EU generates research contracts and assigns " " 

thetn to ind~vidual investigators. T h e  objec- 
tives of EL-funded research are defined by 
politicians and their administrators; tenders 
are submitted by individual ~nvestigators, 
and then applications in specific areas that 
match the program targets are r e v ~ e ~ v e d  for 
fundine. This sort of allocation system is 
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recognizable as a command structure, even 
if the  term is not used in  polite circles. 

It needs to  be said that the  industrial 
threat is not restricted to long-term re- 
search. Commercial interests will tend to 
steer short-term development away from 
products that may be useful to society but 
that are deemed to have inadeauate market 
value. An example is the  lost generation of 
antibiotics: Although it had been recog- 
nized that new products would be needed to 
deal with drug-resistant pathogens, the  
pharmaceutical industry seems to  have de- 
cided that it is not profitable to  develop 
nen. antibiotics. Of course, Industry has n o  
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obligat~on for the  social costs and dangers of 
bacterial infections. But governments do, 
and they must keep alive the  research lab- 
oratorles and the  institutes that can deal 
with the  health problerns posed by bacteria. 

It seems to  tne that we are witness~ng the  
implementat~on of a well-orchestrated, 
global Industrial strategy to  downsize on- 
site Industr~al research and to replace it 
with publicly subsidized research at unlver- 
sity laboratories, the efforts of \vllich will be 
appropriately redirected ( 1  ). Well-mean~ng 
a d v ~ c e  appears daily in the  media encour- 
aging acadetnic scientists and engineers to  
accept their responsibilities to society by 
carrying out research that will tnake Indus- 
try more compet~tive. It is curious that 1 
have never heard anyone in the  media en- 
courage Industry to carry out research that 
xvould make Industry more competltlve. 

What Is at Stake? 

During the past 50 years a u n ~ q u e  academic 
research organization emerged within the 
LWestem community. It served the  Western 
Alliance so xel l  that former Soviet client 
states were admonished from the  earllest 
days of their independence to adapt its pe- 
culiar organizational form: bottom-up plan- 
ning and peer-reviewed allocation. T o  do so, 
our new friends needed first to abandon the 
Soviet command structure, xvhich consisted 
of nominal national academies steered by 
the politburo of the central committee in 
hloscow. Here, research tnissions were iden- 
tified centrally, and these, together with 
tnatching resources, were apportioned down- 
ward through the national acadern~es to In- 
dividual academic institutes. (It is difficult to 
ignore the tnore than passing resemblance of 
this structure to the  system favored in Brus- 
sels.) A bottom-up planned, peer-reviea-ed 
resource allocation systetn 1s slowly replacing 
the cornrnand structures of some former So- 
viet client states. Curiously, this transforma- 
tion was initiated just as the K'estem com- 
munity started to question the efficacy of its 
own bottom-up planning and peer-review 
system. 

Our  new fr~ends were also expected to 
break up their network of Academy Insti- 
tutes and to incorporate these into national 
university systems, a clear recognition of 
the  synergy that exists between higher ed- 
ucation and free basic research. A commit- 
ment  to  such synergism is in  effect a com- 
mitment to certain cultural values that are 

inconsistent with those of the  Industrial 
comtnunity. Foremost among these 1s the  
openness of the  academic research commu- 
nity, an  openness that is contrary to the  
secrecy of Industrial and State research. 
T h e  free exchange of results and ideas is not 
a simple conversational luxury; it is the  very 
basis of that heuristic scepticism that is the  
halltnark of Western science. 

Academic sc~entists cornmonly believe 
that there is sorneth~ng preclous In open- 
ness. Nevertheless, these are bad times, and 
academic sc~entists have accepted industrial 
contracts in  order to keep their laboratories 
alive. T h e  results of a survey of biologists at 
the 50 U.S. univers~ties most well supported 
by the  National Institutes of Health rather 
clearly chart the  influence of this strategy 
(2 ) .  For example, it turns out that when 
cotnpared with faculty that did not have as 
much industrial support, those with 65% or 
more industr~al support tend to  carry out 
research that is Inore often secret, that is 
more often oriented toward co~nmercial in- 
terests, and that is less academ~cally produc- 
ti\-e. Surprise, surprise! 

People outside the academic community 
may view the absence of a command structure 
to determine the course of basic research as 
dubious, and in the extreme, as immoral. For 
this reason the academic enterprise is often 
referred to as "curiosity driven." Nevertheless, 
I do not believe that the academ~c and the 
industrial ellterprlses are d~stingu~shable o n  
the basis of their respective degrees of motl- 
vation by curiosity. However, they certainly 
are distinguishable according to whether or 
not they are oriented to solving problems or to 
de\,eloping products for the marketplace. 
Likewise, they are d~stingi~~shable according 
to whether they are long-term or short-term 
enterprises. Importantly, they are d~stingulsh- 
able by whether the scientists themselves pose 
the questions or a financial cornrnand struc- 
ture determines the "del~verables." 

How Did We Get Here? 

In  the  wake of Sputnik, official enthusiasm 
for science seemed to be fueled pr~rnarily by 
t\\-o practical considerations: First, science 
and technology were perceived as v ~ t a l  to 
preparations for modern warfare. Second, 
these preparations were imtnensely profit- 
able to industry. T h e  acadetn~c community 
profited from these perceptions because it 
was understood that the  most effective way 
to train scientists to  do creative work, even 
creative work on weapons, is to  educate 
them within an  open academic environ- 
ment in which they would feel that they 
were in  charge. Accordingly, a relatively 
small s l ~ c e  of the total research and devel- 
oprnent pie was very xv~sely reserved for the 
feedlng and exercise of academic scient~sts. 
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T h e  coupling of science to the  defenre 
t-iosture has had the unfortunate conse- 
quence that Liisengagernent has led to a pre- 
cipitous drop in support for science. I11 effect, 
the collapse of the  So\-iet Union has lnacle it 
i~llpossible for the  defense industries to mo- 
b~l i le  national tre,lsuries to the same extent 
as in the good olcl days. Consequently, pol- 
~ t ~ c i a n s  and in~lustr~alists now ask, LYihat is 
science goo~i  for? Untortun,~tely, this qiles- 
tion has been raised a t  a t i~lle of econornic 
Liiff~cultv because one uncomfortable conse- 
quel~ce of "the peace" 1s that it has been 
acc~lnpal l ie~i  b\- ,I glohal recession. L~ t t l e  
~vonder then that governments and inLius- 
tries since 1x11-e felt the need to reesalllllle 
their budgeting of research and education. 

Another Important factor 1s that deci- 
sion-mak~ng processes ha\ e changed. Eco- 
~ l o ~ l l i c  decisions are rarely made n o ~ a d a y s  hy 
people ~ v h o  know about "things," things such 
as allox-s, br~dges, and carcmogens. Instead. 
t rans ,~ct~on spec~al~sts-eco~lo~llists and 
sale~~~ersons-mo11opc~l~:e corporate porver. 
O n e  reason for this is that L l~~r ing  the past 
century the evolution of our ecollo~llies has 
been characterizeel b\- pronounced increases 
in the relative costs of carrymg out business 
transactions, as opposed to producing goo,is 
or pe~iorming other seririces. In the United 
States, it has l-ieen estinlated that 'et\veen 
18711 and 19711 the costs to the pril-ate sector 
of carrying out transactions rose from rough- 
117 22'0 to llearly 41'0 ( 3 ) .  

A particularly poiglla~lt example of the  
transaction specialists' potential for mis- 
chief comes fi-om Ivan Ostholm, a former 
research director a t  Astra. It concerns the 
precarious de\-eloprnent of Loszc id ) ,  cur- 
rentl\- one o t  the  leaJ1ng pharmaceutical 
~ r o d u c t s  in the  world anil a proiiuct upon 
\vh~ch  Xstra n-ill l ~ v e  vei-7- \\,ell for many 
Tears to come. According to Ostholm, this 
golJen egg came close several times to be- 
ing aborted because the  "front otflce" sm- 
pected that even if successt~~l it ~ v o ~ ~ l d  not 
commanLi ,I ~ufficientl\- large market share 
to justify de\~elupmental costs. H o n ~  could 
such a gross ~nisunclerstandingdig of the market 
be made by market spec~alists? Ostholm 
attributes these near disasters to  the fact 
that Astra's econonllsts and market ,-lnalysts 
s~mply coulil not un~lerst~-l-lnd the  potential 

o t  a radically ne\Y product such as Losec. 
hdore and more organizations, incluLling 

academic institutii)ns, ,Ire being steered by 
tra~lsactioll specialists who, m-hatever other 
sk~l ls  they may command, understand little 
almut their company's products or produc- 
tion technolopies. Furthermore, these spe- 
cial~sts n-ork n . i th~n  a very constrained time 
perspectii-e: the  time marked ')- the  quar- 
terly report. For these reasan3 the  transac- 
tion specialists may not  he 1deall1- su~teil  to 
plan long-term product Lievelopment \and 
they are certainl\- not qualified to oversee 
the  d~stribution of research f ~ ~ n d ~ n g ) .  

What to Do3 

T h e  very language of current research 
p l a n n i q ,  \\.it11 its "tenJers," ",ieliver- 
ables," ani{ the  like, IS being transfi)rmed 
into a kind of marltetplace "ne\\-speak." as 
luost transp,~rentlT illustrated by XlcGeary 
and  Smith  in  their recent prese~ltatioll  of 
"The RSrD portfalio: A concept for allo- 
cating science and technology f ~ l n d "  (5).  
T h e  thesis of h1cGeary and S ~ l l i t h  seems 
to be that  by i n v o k ~ n g  the  mighty concept 
of the  "portfolio." the  traiiitii~nall\- thorn.; 
problem of balancing allocations to  differ- 
en t  sorts of research programs Ivill simply 
\ .an~sh.  In  contrast. I n.ould suggest that  
we academic sc ient~sts  stop making he- 
lieve that  we are Captains of Industry. T h e  
fact that  the  unil-ersities must function 
\ \ - i th~l l  t he  marketplace culture should not  
trick us into tllillkillg tha t  the  generation 
of profit is tlle only relevant cultural \-alue 
to steer our enterprise. 

T h e  threat of being starved out of esls- 
tence by the State is scary, l ~ u t  it is amel~o-  
rateii 1.)- the  fact that the  acaciemic sciellce 
community has as an  important f u ~ l c t ~ o n  
the trainillg of scientists a n 3  engineers for 
extramural service. Accordingly. there ~vi l l  
be 111 this age of technc~logical cc~mpetition 
a linllt on ho\v deep the cuts tu universit;- 
budgets call be before the  State relents. In  
contrast. there are 110 obvious Illnits to 
commerc~al encroac11ments, if thev are per- 
mitted to  continue. 

T h e  historian William hdciYelll de- 
scribed the military sector of sosiet>- as a 
lllacroparasite o n  the bod7 politic (6). Thls 

metaphor Inore aptly describes the  modern 
tr,~nsaction sector, whose preLlat~olls dwarf 
that of the military sector. However, it is 
not j~ist  the es tent  of the transaction sector 
that is the menace. Rather, it is its limited 
perception of time scale that s t r~kes  a t  the  
very heart of the  scientific enterprise. 
Brono\vski (7)  stressed that the  doing of 
science requlres a long-term collilnitlnent 
to a concept: "the fi~ture." K'hat Industry is 
out ti) do  1s to take control of our f i~t i~res .  
Accoril~ngly, our prime politic,~l objective 
must he to get Industry off the  campuses 
anJ out of our laboratories. 

Fortunately, the  attitudes n i th in  Inelus- 
try are not  ~ ~ ~ o n o l i t l ~ i c .  Thus, the directors 
of some technique-intensive corporations 
recognize the  ilnportance of basic research 
to their long-term interests. Furtherruore, in 
pri\-ate, research directors of colporations 
often share this awareness, although they 
are less outspoken in  public. Sc~entists need 
to encourage research d~rectors to find a 
public fo run  for t h e ~ r  opinions. 

Aha\-e all, scientists must lobby for laws 
that regulate anci limit the  perlllissible ac- 
tivities of Inclustry o n  university campuses. I 
knoxv of 110 country in  n h ~ c h  private Indus- 
try has a natural right to exploit public 
resources tor ~ t s  own ends. In  view of the  
clociunented dest ruct~r~e i~lf lue~lce  of the  
Industrial presence within universities, op- 
p o s ~ t ~ o n  to  this presence is merely a matter 
of self-defense. It is time to recall \\-hat the  
hest defense is. 
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