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Bloch Leaves NSF in Marnstr eatn 
Departing National Science Foundation Director Erich Bloch propelled the agency out of the ivory 
tower and into the national political j a y - b u t  at what cost? 

THE LATBST BOMBSHELL in the bud- 
get wars has shattered the usually 
quiet summer at the National Science 
Foundation. Richard Dannan, dim- 
tor of the White House 05ce  of 
Management and Budget, has or- 
dered NSF--along with most federal 
agenaes-to prepare conthgmcy 
plans for a 32% budget cut. With 
Congress and the White House mired 
in negotiations on how to slash the 
deficit, and the Grarnm-Rudrnan- 
Hollings fiscal buzzsaw poised to Eck 
in on 15 October, Darrnan is trying a 
little shock therapy. When asked at a 
recent press co&nce how the foun- 
dation could respond to such a cut, 
director Erich Bloch's answer was 
simple: dose up shop for 6 months. I 

In other years, s d h  who rely I 
on NSF fix funds would be looking 
to Bloch for more than his cham&&ic I In 6 vears at the helm. Bloch showed 
blunmess. As one of their strongest advo- 
cates within the Bush Adminimation, Bloch 
would be expecd to saike the best possible 
deal for science funding, and his track record 
shows he can do it. But, for good or ill, 
scientists will now have to rely on other 
champions: Erich Bloch will be leaving NSF 
at the end of this month when his 6-year 
term as director comes to an end 

Bloch will go down in the books as one of 
NSFs best directors-not because everyone 
agrees that he led the agency in the right 
direction, but because he led it vigorously. 
He introduced a new, aggressive manage- 
ment style, set pragmatic goals, increased 

himself b be an adept politician and a 
StZOng advocate for rrscarch. While other 
federal programs were being cut, Bloch ar- 
gued for an increase in NSFs funding, and 
got it. Specifically, Bloch got two presidents 
to promise a doubling of NSFs budget over 
5 years. Though such promises could hardly 
be M e d  in a time of deficit reduction, 
Bloch did achieve a 26% increase after infla- 
tion fhm 1986 to 199O-not bad, even 
though it left many individual investigators 
feding cheated. "He proved to be a very 
success11 lobbyist for his budget," says 

in pun: science d&plines. Many havccom- 
plained that Bloch facused too much on 
engineering, poured budget increases into 
i n M p l i n a r y  rrscarch centers while 
shortchanging small science, placed an un- 

the budget, and &t a wide &the in Wash- 
ington's policy drdes. 

~ u t  in SP~E of his - 3 m p b e n 4  
Bloch upset a major portion of NSFs tradi- 
tional constituency: individual investigators 

due 6nanual-burden on univ&ities by in- 
sisting on matching funds for some NSF 
grants, and tacked NSFs colors too firmly 

"I'm as much in favor of 
the SSC as anyone else. 
But I would not b v e ]  

b the mast of industrial competitiven&. 
Bloch, in his trademark style, calls these 
complaints "absolute nonsense." 

put it as a jint priorit$' 
-Erich Bloch 

Representative Robert Walker (R-PA), 
m&ng Republican on the House science 
committee, "and that legacy will be there 
long after he retires." 

The rrason Bloch was so persuasive, NSF 
sta&rs say, is that he is good at explaining 
how research mes the public in- and 

SCIENCE, VOL. 299 

I because he took decisive steps to 
bring the agency into the mainstrram 
of national policy. By this they mean 
thatherrshapedtheagencytoreach 
beyond the old NSF constituency- 
the top rrscuch universities. And he 
dusted dNSF's charter to prove that 
the fowdation had an obhgation to 
support science education, applied re- 
search, and human mource develop 
rnent every bit as much as basic re- 
search. 

When Bloch arrived in 1984 he 
found, as one congressional aide says, 
"an ossdjmg NSF" with "cobwebs 
growing in the corners." The agency 
had become reactive, says Bloch- 

I grant applications came in, money q went shook out, things and up. that He was quickly about it. expand- Bloch 

ed the director's premgatives, win- 
ning permission fhm the White House to 
name his own assistant directors without 
going through the presidential appointment 
rigmarole. He asked NSF division chi& to 
justifi. their programs b m  the bottom up. 
This "scrubbing the base," as NSFs con- 
gressional liaison d c e r  Jod Widda calls it, 
"brad people to tell [Bloch] what they 
wanted to do, what they would give up, and 
how they would do it." In a recent interview 
with Science, Bloch explained why he made 
this demand '7 have a high suspicion of 
orpnkations," he says. m e n  I came in I 
took 10% d t h e  budgetofevaybody. 'Ihat 
fbmdpeopletolookatthingsinadifFknmt 
kind of way." 

After the staff ranked NSFs programs by 
priority, Bloch used their lists to propose 
cutbacks. Some science p-, such as 
mathematics and computer science got 
healthy incrrascs, others like astronomy and 
the social sciences ather stayed level or 
declined. This early gcsnue, says Widder, 
"gave him very good credibility at OMB 
right d the bat." 

What especially impressed Reagan Ad- 
minimation dcials was that Bloch 
changed NSFs image fiom that of a mother 
hen for a brood of academic scientists to an 
agency with a plan for improving the nation. 
Alan Leshner, deputy director of the Na- 
tional Institute of Mental Health who was 



formerly in the biology dkctorate at NSF, 
explains that Bloch "felt we needed to be 
leading the field-not just sitting back and 
accepting propads, but figuring out where 
the big leverage points were and going after 
them." 

Few issues gamed more interest in the 
Reagan years than concerns that the United 
States was losing its competitive edge. The 
Adminimation accepted the idea that high 
technology industry held the key to fixture 
prosperity, but aside tiom the Debse De- 
partment, no federal agency was geared up 
to support cutting-edge R&D likely to have 
industrial payoff. Bloch argued NSF could 
fill part of that role. He also argued that the 
foundation was ideally placed to ensure that 
the next generation of technically trained 
people would be in plaa. 

To demonstrate his commitment to na- 
tional concerns, Bloch expanded a nascent 
NSF thrust: the caters programs. NSF had 
launched the 6rst engineering centers in 
1983, and Bloch h e r e d  the program when 
he became director a year later. He also 
established the Sdence and Technology 
Centers program to encourage multidisci- 
plinary restarch that would reach out to 
indusay. In addition, he built up the engi- 
neering and computer science budgets with- 
in the foundation: in 1984, those two areas 
accounted for a little under 12% of NSF 
total rrsearch budget-by 1990 the figure 
was at 21%. 

The White House loved it, and NSFs 
budget grew. Some in the scienrw communi- 
ty were also supportive. Says D. James 
Baker, president of the Joint Oceamgmphic 
Institutions, "Both Reagan and Bush have 
been supportive of sci-ence-ht's damn 
good-but you could imagine a lot of peo- 
ple who could have taken that opportunity 
and saewed it UD." 

But top-do- leadership rankles many 
scientists. Bloch's emphasis on programs 
with a strong applications component 
brought out vocal critics. Although not 
exactly a deal with the devil, skeptics 
thought this approach to supporting science 
risked (i) a backlash if the investment in 
NSF did not appear to pay off, or (ii) a long- 
term change in government support of sci- 
ence, linking it too tightly to i n d d  
goals. Bloch dearly believes that basic re- 
search is important, but he tends to cast its 
importance in economic tenns. "Strong and 
sustained public investment in basic re- 
search, in science and mathematics educa- 
tion, are two critical components of any 
successful strategy to promote economic 
growth," he says. 
- "I'm not s u k  he reallv understands in a 
visceral way what basic &arch is or does," 
says Leon Ledennan, director emeritus of 

Instit 
biolo 

Rc ..' . 

the end of  this month, he will have accomplished something no director has managed 
in 20  years-a complete, 6-year term. Bloch arrived in R'ashington at a time when 
there was a revolving door at the NSF director's office: Richard Atkinson lasted from 
1977 until 1980 when he became chancellor of the University of California at San 
Diego; his successor John B. Slaughter stuck with the job through the first year of the 
Reagan Administration, then bailed out in favor of  the top job at the University of  
Maryland; and then came physicist Edward A. Knapp who lasted less than 2 years 

him t o  take over the agency when Knapp 
announced he was leaving in 1984. "I think 
Bloch was exactly the right appointment in the 
Reagan years," says William Carey, a formcr 
top official at the White House budget office 
and executive officer of  the AAAS, who is now 
at the Carnegie Corporation. '?mat they got 
was a man with a solid industrial record, some- 
one who did not talk in parables, and had his 
feet on  the ground," savs Carey. 

Rloch's solid industrial record consisted of  22 
years at IBM. In the early 1960s he headed the 
solid loge techno lo^ program which laid the 
foundations for the extremely successful Sys- 
tern1360 computer, a job that won him a 
National Medal of techno lo^ in 1985. H e  
later directed IBM's East Fishkill facility which 
de\reloped and manufactured semiconductor 
components for IRM products. 

Bloch was born on 9 January 1925 in Sulz- 
burg, Germmy. H e  studied electrical engineer- 
ing at the Federal Pol!.technic Institute of Zu- 
rich, S\vi~xrland, and completed his Bachelor 
of Science degree at the University of Buffalo in 
1952, the same year he started at IRM. The fact 
that he does not have a doctorate confounds 
many in Congress and elsewhere who persist in addressing him as Dr. Bloch. 

Bloch's n o  nonsense style proved a relief to congressmen tired of  equivocating 
bureaucrats. Representative Bob Trader (D-MI), chairman of  the appropriations 
subcommittee responsible for NSF's budget, says he liked the nray Bloch routinely 
brushed off compliments in order to  get down to business. "At hearing we'd say 
something like '\%'elcome LM~. Rloch. NSF is our favorite agency,' and he'd say, 'Then 
give us more money.' " 

H e  often got more money, but not for every pet project of his staff. "He expected 
everybody to be extremely articulate and forceful in defense of  what they did, to  know 
it in great substance," says Alan Leshner, n~rrently deputy director of  the National 

ute of   mental Health hut formerlv executive officer of  the directorate for 
gical, behavioral. and social sciences. "He was a tough cookie," adds Leshner. 
lbert White, president of  the National Academy of  Engineering, p i n t s  out that 

 loch's directness wasn't confined t o  internal discussions. "He will take anybody on, 
whether it is a critical reporter, people on the Hill . . . or  someone in the Executive 
Branch," says White. "He doesn't mind if you disagree with him. and he will change 
his mind. But he wTants you to know where he stands." 

This tough mindedness made Bloch an effective administrator, but not lovable. "He 
is not a sweet guy," says one former associate who asked not to be named, "and he's 
not fun to be around." Until recently. Bloch's tone has softened, and he has hecorne 
more expansive in interviews as he nears the end of  his tenure. Says a former associate: 
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Fermilab. "My evidence for 
thisisthathekeptsaying 
that he was tired offunding 
'the same old basic re- 
search3--that he wanted 
something new. That, to 
me. was the timff." Lcder- 

CEWraLP FAVORED... ...Dm lIQT WEmEUM& 
I 

I 

m& like n$ny others, 
drinks that no matter how 
pragmatic the goals may be, 
the nation's funding of cre- 
ative science must be sup  
portive and not directive. 
Which is why scientists like 
Ledcnnan remain deeply 

the centers Upewlng. Funding@ cmter~ still accounts @ less than 10% 4NSF's total. 
Dm-. But their doubts 
hv&'t swayed Bloch. 

NSF presently supports 19 Engineering 
Research Centers to the tune of $48 million 
and 11 Science and Technology Research 
Centers costing approximately $27 million 
These two programs are intended to encour- 
age univcrsity-government-private sector 
collaborations, as well as providing a long- 
tenn funding base for i n ~ p ~  and 
high-risk projects. And each is eligible for a 
minimum of 5 and a maximum of 11 years 
of NSF support-a kind of sunset clause 
that Bloch uses to assure skeptical scientists 
the programs won't take on lives of their 
own like other big science projects. 

But critics see flaws in every aspect of the 
program. Although some indusuies have 
wanned to the centers, plant geneticist Law- 
rence Bogorad of Hacvard doesn't believe 
they will ever attract very much nordkhal 
money. Nor docs he like their substance: 
"I'm not convinced that every subject needs 
multidisciplinary centers as a way to pro- 
gress." D a d  Kleppner, a physicist at Mas- 
sachusetts Institute of Technology, says in- 
creasing center funding while cutting back 
individual grants "sent a negative message: 
'Do science our way.' . . . It caused a awnen- 
dous break in morale." 

But Bloch points out that centers just 
aren't taking that big a bite out of the total 
msearch pie. Although the overall budget 
for centers activities has slrytodrcted over 
the last 5 years, it st i l l  accounts for less than 
10% of the total research budget. He adds 
that centers dollars are supporting individ- 
ual scientists -me 500 individual re- 
searchers by the latest count. 

Indeed, some academics praise the initia- 
tive. Richard Cyert, miring president of 
Camegie Mellon University, where there are 
two engineering centers, says: 'There is no 
q d o n  that the centers are proving their 
worth." Adds Rensselaer P o l y t d c  Presi- 
dent Roland W. Schmitt, formerly chilirman 
ofthe National Science Board: "Some ofthe 
most exciting and promising areas of re- 

search tend to be in in-~- areas. 
That's an arena that's almost always under- 
exploited in an academic environment unless 
there's some prrssure put on them." 

Changing the academic en-t has 
been another ofthe foundation's controver- 
sial new directions. When the Reagan Ad- 
minimation first came to power, it zapcd 
out NSFs education funds, arguing that the 
kderal gwemmcnt shouldn't be involved in 
such activities. But Congress balked. It pro- 
vided modest funding to keep the program 
alive and NSF began to rebuild the &rt in 
1984, when University of Wisconsin chem- 
ist Bassam S W  was appointed head 
of the education directorate. Bloch, who 
arrived at NSF several months a f k  Shakha- 
shiri,dd;cndedbudgetincreasestoOMB. 

Meanwhile, several blue-ribbon panels, 
including two from the National Science 
Board, mveyed U.S. education in the mid- 
1980s and judged it to be in sorry shape. 
NSF jumped into the education rehabilita- 
tion boom. With Congress's backing, Shalr- 
hashiri suggesml in 1989 that education's 
share of the NSF budget-already growing 
faster than any other-should grow to $600 
million by 1992, or 20% of the total. That 
led to resentment within the foundation 
from some program managers who see edu- 
cation's gain at NSF as a loss for mearch. 
Indeed, in an interview with Science earlier 
this year, Shalrhashiri said, "I work in a 
hostile enviro~nent." 

Just 2 months M r e  leaving office, Bloch 
abolished ShaLhashiri's post and chose a 
new man, Luther Williams, former presi- 
dent of Atlanta University, to take over the 
new human resources portfolio. Although it 
has been reported that Bloch was upset by 
S W ' s  empire buildingy Bloch denies 
it. He insists that the shahcup had nothing 
to do with budgets, but dected his desire 
to bring in new talent and "ensure continu- 
ity" in the education programs lftcr his 
departure (see p. 839). 

Other initiatives during Bloch's tenure 

were less newsworthy, but 
nevertheless controversial. 
Bloch is proud, for exam- 
ple, that he was able to get 
more bang b r  the NSF 
buck by setting up partner- 
shim between Iuantees and 

Y 

private o ~ o n s .  In 
1984, he says, $138-mil- 
lion worth of NSF pro- 
grams were "leveraged" 
with just $56 million in pri- 
vate funds. Six years later, 
NSF has got $510-million 
worth of outside support 
for $538 million in a vari- 
etv of vroarams. includiw . . "  - 

centers, ficility support programs, and h< 
manresoUKCprograms. 
This is one of the "striking" changes 

Bloch made at NSF, says Paul Gray, outgo- 
ing president of MlT. But, Gray says, it's a 
policy "on which he and I dmgree sharply." 
Gray argues that private universities like his 
own, which are already begging for all the 
donatiom they can get, simply cannot afford 
to match NSF grants on a 50-50 basis. He 
says some state schools may be able to do 
that with help fiwn the legislature, but not 
many private ones can. 

Gray is particularly upset that NSF last 
week awarded a $60-million grant to Flori- 
da State rather than to MlT to establish a 
national magnet laboratory. Florida won the 
prizc in part because the state had agreed to 
contribute $58 million to the project (see p. 
851). Gray is also furious that NSF predoc- 
twalfellowshipsdonotcoverthe~costof 
tuition at MIT. He figures the university 
must cough up at least $12,000 a year to 
accept an NSF Wow, and the total cost to 
MlT is now "several millions of d o h "  a 
year. Enough is enough, says Gray: the 
university has now put a c a h g  on the 
number of Wows it will accept. 

Things are getting tougher for the big 
msearch universities, no doubt about it, 
Bloch says. And, given the struggle to con- 
tain the deficit, "it will get worse M r e  it 
gets better." Nevertheless, he argues, it is 
less important to sad$ the NSFs old den- 
d e  than to broaden the reach-to "bring in 
new people . . . fund new programs." As for 
the cries of distress from academia: "People 
have become corntbrtable. They think [fed- 
eral support is] an entidement. we& there 
are no entidanents around. . . . We better 
realize that we are living in a ditferrnt 
world." 

The big task, Bloch says, is to persuade 
the public and Congress of the value of basic 
rcscarch. Schmitt says scientists who ann- 
plain to NSF that it should be spending 
more on basic reseaKh are attacking the 
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wrong target. "If they beat on Congress half 
as much as they are beating on NSF, the 
result would be a lot better for all of us," he 
says. By a quirk of congressional appropria- 
tions rules NSF's budget falls in the same 
category as housing, the Veterans Adminis- 
tration, and the space program, so NSF is 
chronically fighting against some political 
sacred cows. And in some cases, Congress 
has been sold on a science project that really 
isn't one. 

'There's no scientific justification for the 
space station, that's for sure," Bloch says. 
"But it's in the same committee with our 
budget, therefore I look at it as head-to-head 
competition." Bloch is also skeptical about 
the decision to proceed with other big-ticket 
science projects, like the Superconducting 

Super Collider and the Human Genome 
Project. "I'm as much in favor of the SSC as 
anyone else. But I would not [have] put it as 
a first priority in 1989, or 1988 when it was 
put in place. My high priority was doubling 
the foundation's budget first. Go focus on 
people first. Go focus on the infrastructure 
that has to be in place for an SSC to be 
effective," he says. He adds that the founda- 
tion is presently spending around 20% of its 
budget on facilities, and he would like to see 
that grow to 25%. 

'There has to be a change in attitude 
which acknowledges that, by God, we can- 
not do everytlung, and therefore you have to 
set priorities." He believes that the amount 
the government spends on R&D-about 
$72 billion-is reasonable. But he argues 

that it should be allocated better, split evenly 
between civilian and military uses, and not 
lopsided in favor of defense as at present. 

If priority setting was important 6 years 
ago, it is crucial now when the NSF-like all 
federal agencies-will face extreme pressures 
to curb spending. Bloch sees a hard struggle 
in the years ahead-harder even than the 
past 6 years, if the current gyrations over 
cutting the deficit are anythmg to go by. He 
seems glad to be stepping out of the fray, at 
least for now. When pressed for his parting 
words to the science community he had 
supported, confronted, cajoled, and chal- 
lenged, he said with a smile, and an eye on 
the door, "Goodbye." 

JOSEPH P m  
ELIOT MARSHALL 
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Magnet Lab: Science to the west Bidder? 
Last week, an old aphorism in big science grant awards-"them 
that has, gets3'-got a new twist. "Them that has" usually means 
the big schools-the ones with lots of Nobelists and political 
muscle-while "them that hasn't" means almost any university 
located in the Midwest, South, or Southwest. But this time 
around, them that had were the administrators at Florida State 
University, who secured a 5-year, $58-million commitment from 
their state legislature that helped them snare a $60-million grant 

he can't justify putting much of MITs capital into a "user 
facility" where only 20% of the users will be MIT scientists. 

But this sort of attitude may have led NSF officials to doubt 
MIT's commitment to the magnet laboratory. Even the scientific 
advisory committee that rated MIT's proposal technically superi- 
or said: "At MU, it was difficult to sense any real enthusiasm on 
the part of the adrmnistration for the NHMFL on their cam- 
pus. . . . MIT has stated quite clearly that it could not and would 

for the National High Magnetic Field Laboratory not do the job if the budget were cut in any 
(NHMFL) from the National Science Foundation. sipficant way." Henry Kolm, a retired co-founder 
And them that didn't have were officials at the of the Bitter laboratory, said he was saddened by the 
Massachusetts Institute of Technology, who sought NSF decision, but added that it was "not entirely 
$81 million in NSF funds to locate the facility at undeserved. I did my work on magnet applications 
MIT, but who could put up only $36.5 million despite MIT, not because of it," he says. 
themselves-and nothing at all from the state of The "commitment factor" appeared to outweigh 
Massachusetts. MIT's scientific advantages. Researchers at MIT's 

On the face of it, NSF got a bargain: a $118- upgraded Bitter lab probably could have produced a 
million facility for only $60 million, instead of a magnet with a 45-Tesla field strength-ne of the 
$1 17.5 million facility for $81 million. But did big NHMFL's goals-within 5 years. Florida State, on 
money win out over scientific merit? MIT officials the other hand, "has no demonstrated capability in 
certainly think so. They were particularly upset magnet technology and no individual who could 
because the decision o v e d e d  NSF's scientific advi- serve as a leader in a state-of-the-art magnet develop- 
sory panel, which had recommended awarding the ment program," according to the advisory commit- 
grant to MU. And indeed, although NSF officials Have-not. Paul Gray tee's report, a copy of which has been obtained by 
won't use those terms, David Sanchez, NSF's assis- asks N S F  to reconsider. Science. The Florida State facility, which will include 
tant director for mathematical and physical sciences, the University of Florida and Los Alamos National 
emphasized the importance of state support in the decision. 
'When you want to build a high-quality lab, you need the 
support of the institution and the state," he said. W e  didn't see 
that [in Massachusetts]." MITs proposed conmbutions to the 
project amounted to little more than renovation of its existing 
Francis Bitter National Magnet Laboratory, Sanchez said, where- 
as Florida State plans to construct new facilities and hire 30 new 
faculty members. 

MIT president Paul E. Gray argues that this kind of logic plays 
into the hands of the public universities in boom states. Private 
institutions such as MIT cannot afford to match NSF grants, he 
says. Given an economic downturn in New England and persis- 
tent state deficits, "the thought that one might get money for 
such purposes from Massachusetts is ludicrous." Gray also says 

Laboratory as partners, "will undoubtedly require a minimum of 
5 to 8 years to catch up even if it is successful." 

MIT was quick to pick up this theme once NSF announced its 
decision. A few hours after the decision, its news office was 
faxing reporters a press release in which president Gray asked the 
NSF to "reconsider" its decision in the best interests of "Ameri- 
ca's international competitiveness." 

Asked whether the NSF decision represented "science to the 
highest bidder," Florida State provost Gus Tumbull said it was 
"about time" for the southeastem United States to receive a high- 
quality science facility. "The people of Florida contribute a lot to 
the federal treasury," he pointed out. "The whole region has been 
shortchanged in terms of federal support." 

m DAVID P. HAMILTON 




