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In his au to bi og ra phy, Fran cis Crick (1988,
50–51) tells how, as a be gin ning grad u ate stu -
dent, he was re garded by No bel Prize win ner
and Caven dish Pro fes sor Law rence Bragg.
Bragg thought Crick was “a nui sance who did -
n’t get on with ex per i ments . . . talked too much 
and in too crit i cal a man ner [and was] ‘rock ing
the boat.’” Can one make a case for be hav ing
like Crick? And for say ing sci en tists and phi -
los o phers of sci ence, al most uni ver sally, have
failed in their du ties to “rock the boat” in the
face of sci en tif i cally or eth i cally ques tion able
re search?

An swer ing in the af fir ma tive, this pa per
out lines con tem po rary bi o log i cal case stud ies
(1) on the en dan gered Florida pan ther and (2)
on the In ter na tional Com mis sion on Ra dio log -
i cal Pro tec tion’s 2003 bi o log i cal rec om men -
da tions; (3) traces some flawed ways of think -
ing about phi los o phy of sci ence and eth ics; (4)
sketches an al ter na tive eth ics of “sci en tific cit -
i zen ship”; (5) ar gues that all sci en tists and phi -
los o phers of sci ence have du ties to be sci en -
tific cit i zens; (6) sug gests ways re search and
ed u ca tion in sci ence and phi los o phy of sci ence 
must be re claimed in the light of sci en tific cit i -
zen ship; and (7) of fers a brief con clu sion.

The Eth ics of Florida Pan ther Stud ies

Con sider the case of the Florida pan ther,
Felis concolor coryi. An en dan gered um brella
and key stone spe cies, mon i tored through ra -
dio te lem e try col lars since 1981, the pan ther is
im por tant for the sur vival of many other spe -
cies in its hab i tat. East of the Mis sis sippi, only
about 75 pan thers, in clud ing only 15–18
breed ing fe males, live only in South Florida,
mostly on pub lic land (Comiskey et al. 2002;
Land et al. 2002; McBride 2001, 2002; Seal et
al. 1989, 62–63, 69, and 106; Kostyack, 2002,
6).

The pan ther is in trou ble be cause the same
poorly planned de vel op ment that dev as tated
the East ern Everglades is now al lowed in the
West ern Everglades. While US tax pay ers are
spend ing $8 bil lion to re store the East ern
Everglades, since 1993 the US Army Corps of

En gi neers (ACE) and the US Fish and Wild life
Ser vice (FWS) have turned down no per mits
for de vel op ing the pan ther’s only hab i tat, in
West ern-Everglades. Suc cess ful per mit ting
oc curs in part be cause de vel op ers have hired a
bi ol o gist touted as the “fore most ex pert on the
Florida pan ther” (Agripartners, 2001, 3), al -
though his sci ence has been called into ques -
tion (Slack, 2002).

This con ser va tion bi ol o gist and con sul tant-
to-de vel op ers, now in charge of spe cies-re cov -
ery pro grams else where, has re peat edly de -
fended West ern-Everglades de vel op ment
(Agripartners 2001; NWF, 2001), by us ing at
least six sci en tif i cally and eth i cally ques tion -
able claims. These are that (1) re gard ing pop u -
la tion, the Florida pan ther is healthy, ro bust,
and can sur vive for at least 100 years (Maehr
and Lacy 2002, 972; Maehr, 1997); (2) re gard -
ing ge net ics, there is no cur rent in breed ing de -
pres sion (Maehr and Caddick 1995; see Maehr 
et al., 2002a); (3) re gard ing prey, there are too
few deer in its West ern-Everglades hab i tat
(Maehr and Lacy, 2002, 974); (4) re gard ing
mor tal ity, Florida high ways are no big prob -
lem (Maehr, 2001, 1991); (5) re gard ing hab i -
tat, qual ity is de ter mined by amount and qual -
ity of for ests (Maehr and Deason, 2002); (6)
re gard ing col o ni za tion, low-in ten sity pri vate
lands in cen tral Florida are de sir able (Maehr et
al. 2002a, 187; Maehr 2001, 3-4; Maehr and
Deason, 2002, 400). As a re sult of his claims,
Everglades de struc tion is re peat ing it self.
Marjory Stoneman Douglas (founder of
“Friends of the Everglades”), where are you?

The con sul tant’s first, or healthy-pop u la -
tion claim, is flawed be cause it is based on a
Pop u la tion Vi a bil ity Anal y sis (PVA) that is
nonempirical, pre mised on counterfactual
con di  t ions ,  and em ploys  er  ro  ne  ous
parameterization. For ex am ple, his PVA as -
sumes that (a) half the pop u la tion is made up of 
reg u larly-breed ing fe males; (b) no hab i tat loss
will oc cur; (c) there is equal ran dom ac cess to
mates; (d) no ge netic ef fects of in breed ing oc -
cur in the near term (100 years), and (e) no hu -
man im ped i ments to move ment ex ist, such as
high ways (Maehr et al., 2002b). Yet all five
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PVA con di tions are false for the Florida pan -
ther (McBride 2002, 2001; Kostyack, 2002, 5). 
For in stance, the model as sumes a con stant
mor tal ity rate, but in each of the last four years, 
six or seven pan thers (al most 10 per cent of the
to tal pop u la tion) have been killed on Florida
high ways (Land et al., 2002), a dou bling of an -
nual high way deaths since 1999. The
parameterization of the PVA model also errs
be cause its es ti mates for ini tial pop u la tion, re -
pro duc tion rates, and kit ten-sur vival rates all
rely ei ther on nonempirical guesses or on ex -
trap o la tions from only a small part of the data.
For ex am ple, the 80-per cent sur vival is based
only on sev eral lit ters, is un sub stan ti ated by
field data, and is con tro ver sial (McBride 2001; 
Comiskey et al. 2002; Slack, 2002). Such
short com ings can ex plain how the con sul tant
is able to make such op ti mis tic claims for an
en dan gered, iso lated spe cies, with 15–18
breed ing fe males—claims that give it greater
fe cun dity and sur vival than even Eng lish spar -
rows.

His sec ond, or ge net ics, claim is flawed be -
cause the con sul tant him self has done no ge -
net ics test ing, and there has been re peated lab -
o ra tory and field proof of in breed ing
de pres sion, given ram pant prob lems like fail -
ure to breed and un de scended tes ti cles
(McBride 2002, 2001, 5 and 9; Comiskey et al.
2002; FPWG 2000, pp.4-5; Land and Lacy
2000; Roelke et al. 1993; O’Brien et al., 1990). 
The con sul tant ig nored the con sen sus of ex ist -
ing ge netic ev i dence (Land and Lacy 2000;
Roelke et al. 1993; O’Brien et al., 1990);
trimmed the data; used a small sam ple size;
then on the ba sis of the small sam ple (like
look ing for an elec tron with a flash light),
claimed his in abil ity to find a sta tis ti cally-sig -
nif i cant dif fer ence as ev i dence of no in breed -
ing de pres sion (Maehr and Cox, 1995). He
con fused the ab sence of ev i dence, af ter us ing
the wrong test, as ev i dence of ab sence.

The con sul tant’s third, or prey, claim is
flawed be cause of his us ing a Park-Ser vice
model that grossly un der es ti mates num bers of
deer be cause it re lies on sur veys that used
early-morn ing, plane over-flights with spot -
ters, a tech nique that yields only 20 per cent to
50 per cent as many deer as us ing spot ters in he -
li cop ters. Bi ol o gists al ready have shown that
Florida-pan ther flights, us ing an in fra red cam -
era, could find twice as many deer as the meth -
ods used by the de vel oper-con sul tant (Ha vens
and Sharp, 1998).

The fourth, or mor tal ity, claim is flawed be -
cause the con sul tant does not de fine, quan ti ta -
tively, what he means in say ing high ways pose
no big threat to pan ther mor tal ity. He re lies on
pre-1999 data, yet be cause of all the
Everglades de vel op ment he has jus ti fied, an -
nu ally since 1999 nearly 10 per cent of the to tal
pan ther pop u la tion has been killed on Florida
high ways (Land et al., 2002).

The fifth, or hab i tat, claim errs be cause the
con sul tant says the Everglades are too wet for
pan thers, and for est is its only vi tal hab i tat
(Maehr 2001, 1997; Maehr and Lacy, 2002).
But here he cooks his data through a rep re sen -
ta tive ness bias. He looks at only 60 per cent of
pan thers, those liv ing in semi-for ested ar eas
north of I-75 (Comiskey et al., 2002); he ex -
cludes the 40 per cent liv ing south of I-75,
where the hab i tat is a mo saic of prai ries,
marshes, and tree is lands; then he con cludes
all pan thers pre fer for ests. He also ig nores spa -
tial er rors caused by the fact that each pixel,
gen er ated by pan ther ra dio te lem e try, has an
av er age er ror of 224 me ters (Maehr and Cox
1995; see Comiskey et al., 2002). In us ing
these pix els, but in nei ther pro vid ing un cer -
tainty bounds on his pan ther-po si tion val ues
nor in clud ing hab i tat in for ma tion for 224 me -
ters around the te lem e try points, he over es ti -
mates for est im por tance and ig nores the
patchy land scape. Even worse, he uses only
day time te lem e try for this noc tur nal an i mal
(Maehr and Cox, 1995), a tem po ral bias, then
de fines the day time-te lem e try (or rest ing) hab -
i tat as “pre ferred,” and names all other ar eas
“avoided” hab i tat. His highly equiv o cal def i ni -
tion of pre ferred hab i tat (as rest ing) thereby as -
sumes that pan thers don’t pre fer breed ing,
den ning, and hunt ing hab i tat (Shrader-
Frechette and Mc Coy, 1993, 213–14). An other 
glar ing flaw in the hab i tat claim is his us ing
crude sat el lite data (Maehr, 1997), de pict ing
only for est cover, to al lege that cen tral-Florida
pine for ests are prime pan ther hab i tat. But
what pan thers need is the understory, for
breed ing/den ning/ hunt ing, not the for est per
se. Yet the con sul tant ig nores the fact that
many cen tral-Florida pine for ests have vir tu -
ally no understories. Pan thers use pine for ests
only dur ing the early years af ter burn ing, when 
the understory is pres ent (Dick son and Beier
2002, Dees et al., 2001).

The sixth, or col o ni za tion, claim (about pri -
vate lands in cen tral Florida) like wise errs be -
cause of the understory prob lem, the tem po ral
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bias of day time te lem e try, the spa tial bias of
us ing only data north of I-75, and fail ure to
take ac count of pixel un cer tainty and vari abil -
ity—all rep re sen ta tive ness bi ases that cre ate a
log i cal fal lacy of com po si tion. More over,
patchy cen tral Florida is use less to the pan ther,
un less there are 200–300 square miles of con -
tig u ous lands per pan ther, few roads, and the
re quired understory (McBride 2001, 6–7;
McBride, 2002, 12–13), none of which are met 
in the Walt Dis ney World area of West Florida.
But if not, on what ba sis does the con sul tant
pro pose cen tral-Florida col o ni za tion? He
makes the un tested claim that pan thers can live 
solely on patchy pri vate prop erty, co ex ist ing
with “low-in ten sity land-use”(Maehr and
Deason, 2002, 400). But this is a sur pris ing
sci en tific con clu sion. (a) If the pan ther pre fers
the pri vate land and hu man dis tur bance of cen -
tral Florida, why did he move out of it to the re -
mote pub lic lands of the Everglades? (b) Why
is there no ev i dence what so ever of re pro duc -
tion on these pri vate lands or of breed ing fe -
males be ing there (Kautz and Kawula 2000;
McBride 2002, 12; FPWG, 2000)? How would 
one fit the hun dreds of square miles of con tig u -
ous hab i tat re quired by breed ing pan thers into
the patchy en vi ron ment of cen tral Florida? (c)
How would pan thers avoid be ing killed by
hunt ers or their at tack ing live stock and hu -
mans, as in Cal i for nia? (d) What will high way
mor tal ity be on the many greater roads of cen -
tral Florida? (e) If he is right about pri vate land
in cen tral Florida, why do pre lim i nary re sults
of an on go ing Fish and Wild life Con ser va tion
Com mis sion (FFWCC) sur vey of po ten tial
pan ther hab i tat in cen tral Florida (McBride,
2002), eval u at ing tract size, prox im ity and
con nec tiv ity of tracts, prey base, hu man ac tiv -
ity, and high way den sity, fail to sup port his
view? Why do vir tu ally all ex ist ing Florida
pan thers (7/8) live on pub lic land (Slack, 2002, 
24)? (f) If his rec om mended “pri vate co op er a -
tion” among cen tral-Florida pri vate land own -
ers, with out gov ern ment reg u la tion, will work
to pro tect the pan ther (Maehr, 2001, 3), why
did n’t it work in the past?

Al though these six claims re veal the con -
sul tant’s flawed pan ther sci ence, why has he
dom i nated pan ther-re cov ery and West ern-
Everglades pol icy? One rea son is that peer re -
view ers of jour nals like Wild life So ci ety Bul le -
tin and Con ser va tion Bi ol ogy (where the con -
sul tant pub lished) did not ex pose his flawed
sci ence, prob a bly be cause there are so few

pan ther ex perts east of the Mis sis sippi. Also
the con sul tant’s ar ti cles mis led re view ers. He
never ad mits, for ex am ple, us ing only day time
te lem e try; one has to know the orig i nal
FFWCC data source (Slack, 2002), where this
fact is re vealed. Like wise, he never ad mits us -
ing only pan ther data north of I-75. In stead,
one has to ex am ine the num bers and data
points in his ar ti cles, then com pare them to the
orig i nal data set, pub lished by the state (e.g.,
Land et al., 2002), to see what he omit ted.
Thus, a first eth i cal prob lem is the bi ol o gist’s
mis lead ing claims and omis sions about the na -
ture of his data, meth ods, and in ter pre ta tions.
An other eth i cal er ror is his not tak ing ac count
of the eth i cal con se quences of his flawed sci -
ence, like his crude “for est” def i ni tion of pan -
ther hab i tat: let ting fi nan ciers dredge, fill, and
de velop West ern Everglades, what ever is not
for est.

Of course, it may be ac ci den tal that the six
er ro ne ous claims (about pan ther pop u la tion,
ge net ics, and so on) all sup port de vel op ing
West ern Everglades and pro mot ing pri vate
lands in Cen tral Florida as pan ther hab i tat.
Even if they are ran dom sci en tific er rors, the
con sul tant has a third eth i cal prob lem, con flict
of in ter est. Af ter work ing on pan ther mon i tor -
ing on the pay roll of the FFWCC, and while
us ing its data, and while cur rently lead ing en -
dan gered-spe cies re cov ery pro grams in Ken -
tucky, as a ten ured UK fac ulty mem ber, this
con sul tant con tin ues to col lect large sums of
money, tes ti fy ing on be half of de vel op ing the
very hab i tat he was paid to pro tect. Landon
Com pa nies/Agripartners paid him a re tainer of 
$4,500 per month, $54,000 per year, and he
pro vided sworn ex pert opin ion, de scrib ing his
op ti mis tic PVA re sults and his for est-cen tered
eval u a tion of pan ther hab i tat. He ar gued that
be cause the pan ther was so healthy, his cli ent’s
Everglades de vel op ment would do no dam age
(Maehr, 2001, 1 and 6).

In the Daniels de vel op ment case (Corps
Per mit No. 199130802), the pan ther lost more
than 800 acres of pri or ity hab i tat in West ern
Everglades, while a quar ter of a mil lion dol lars 
was paid to con sul tants, the chief one be ing
this con ser va tion bi ol o gist, for per mit tes ti -
mony. The US FWS wanted com pen sa tion for
loss of one third of this prime pan ther hab i tat,
but the con sul tant’s tes ti mony, based on his
frac tional val u a tion of for est patches, ex clud -
ing all other landcovers, en abled no com pen -
sa tion what so ever to be paid for loss of Florida
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pan ther hab i tat, but only wetlands-mit i ga tion
for 94 acres (NWF 2002; Maehr 2001, 1 and 6;
Thoemke and Payton 2001; Slack, 2001). He
like wise tes ti fied for suc cess ful de vel op ment
pro jects of Wilkison and As so ci ates in Na ples,
Florida (Thoemke and Payton, 2001, 1); for
de vel op ers of the new Florida Gulf Coast Uni -
ver sity; and for golf-course McMansions like
“The Hab i tat” de vel op ment in Lee County. In
Feb ru ary 2003, when Florida Rock In dus tries
re ceived min ing per mits on more than 6,000
acres of prime Everglades pan ther hab i tat
(Slack, 2002, 8), he used his nar row, day time-
te lem e try def i ni tion of pan ther hab i tat to ar gue 
the de vel oper should pay for pan ther mit i ga -
tion for only the 66 acres of for ested wetlands,
less than one per cent of the to tal im pacted
(Slack 2002, 10; Kostyack, 2002 ). What
would a court say if some one took away 1,000
acres from a farmer, then em ployed te lem e try
data from only the time the farmer was sleep -
ing in his house, then said the farmer had to be
com pen sated, for his farm land loss, only for
the small area in which he ac tu ally slept?

Of course, some one may claim that the for -
est-hab i tat def i ni tion is just an hon est sci en -
tific mis take. But if so, why did the con sul tant
eval u ate the same land in con sis tently? When
he as sessed cur rent pan ther hab i tat, sought by
“dredge-and fill” Everglades-de vel op ers, he
in con sis tently as signed no value what so ever to 
ag ri cul tural lands used by the pan ther for hunt -
ing prey, so that the de vel op ers could get it. But 
when he as sessed pro posed ag ri cul tural lands,
to be used for mit i ga tion of hab i tat loss, he as -
signed them pos i tive value as pan ther hab i tat
(NWF et al. 2001, 62–63; Kostyack 2002;
Thoemke and Payton, 2001). This sug gests an
eth i cal lapse, twist ing the truth for those who
pay him.

He also mis rep re sents his work for de vel op -
ers and mis rep re sents his af fil i a tions as purely
ac a demic in pub li ca tions and in his pan ther ad -
vi sory work. In 1998, the con sul tant tes ti fied
on be half of Everglades de vel op ers; less than
three years later, he signed an af fi da vit stat ing
that he had not tes ti fied for any de vel op ers in
the “pre ced ing 4 years” (Thoemke and Payton, 
2001, 2). Was it a mis rep re sen ta tion when he
tes ti fied—on be half of an Everglades-de vel -
oper pay ing him $54,000 per year—that “the
im pact of hu man ac tiv i ties on pan ther hab i tat
and be hav ior is un cer tain” (Agripartners 2001, 
4 and 6; Maehr, 2001, 1)? Or when he said no

stud ies show pan thers are “averse to hu man ac -
tiv ity” (Maehr, 2001, 7 and 4)?

A sixth eth i cal prob lem is that the con sul -
tant ap pears to use sci en tific terms so as to mis -
lead. He re peat edly de scribes hab i tat used only 
for rest ing, north of I-75, as “pre ferred pan ther
hab i tat” when he should have said “pre ferred
as rest ing hab i tat.” And why should he say
pan thers are able to “col o nize” cen tral Florida
(Maehr et al., 2002a, 187), when he knows
breed ing fe males have never been doc u mented 
there since mon i tor ing be gan in 1981? Why
would he char ac ter ize West ern Everglades in -
cor rectly, as a pan ther-pop u la tion “sink,” “the
land of the liv ing dead” (Maehr, 1997), al -
though many pan thers live and breed there?

But the bi ol o gist-con sul tant gets away with
these eth i cal and sci en tific prob lems, in part,
be cause sci en tists, phi los o phers of sci ence,
peer re view ers, state, and fed eral of fi cials do
not speak out. In stead of set ting the sci en tific
re cord straight, the state agency in charge of
pan ther mon i tor ing chose him as lead au thor
on sev eral of its pub li ca tions, but with out dis -
clos ing his con flicts of in ter ests. In 2001, when 
the Na tional Wild life Fed er a tion (Thoemke
and Payton, 2001) blew the whis tle on his con -
flicts of in ter est and re quested their dis clo sure, 
the US FWS Su per vi sor (Slack, 2001) re -
sponded that no dis clo sure was nec es sary.

The Eth ics of the ICRP Eco log i cal Risk
Rec om men da tions

Just as “fol low ing the money” seems to ac -
count for eth i cally and sci en tif i cally flawed
pan ther re search, it also ex plains the flawed bi -
o log i cal rec om men da tions is sued in 2003 by
the In ter na tional Com mis sion on Ra dio log i cal 
Pro tec tion. The ICRP, re spon si ble for rec om -
mend ing global  ra  di  a  t ion-pol  lu  t ion
protections stan dards (which are then adopted
by in di vid ual na tions), is sued its first-ever en -
vi ron men tal-pro tec tion rec om men da tions
(ICRP, 2003). Be fore 2003, there were no ra -
dio log i cal pro tec tion stan dards for hu mans.

De spite the need for en vi ron men tal pro tec -
tion against radionuclides, the ICRP sci en tific
rec om men da tions are flawed. (1) They omit all 
ra dio log i cal pro tec tion of the abiotic en vi ron -
ment, such as air and wa ter. (2) They take an
in com plete, reductionist ap proach to eco log i -
cal risk as sess ment by ig nor ing all eco sys tem-
level struc tures and func tions and in stead ad -
dress ing risks only to a few ref er ence spe cies.
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(3) They fo cus only on mod eled, not mea -
sured, doses to these ref er ence or gan isms. (4)
They de fine “ref er ence spe cies” in terms of no
op er a tional sci en tific cri te ria but in stead char -
ac ter ize them prag mat i cally as those spe cies
cho sen be cause the an a lysts know the most
about them. (5) They make no rec om men da -
tions to op ti mize ra dio log i cal pro tec tion of the
en vi ron ment and keep ex po sure ALARA (as
low as rea son ably achiev able), al though op ti -
mi za tion and ALARA are part of ICRP norms
for pro tec tion of hu mans (ICRP, 1991).

In omit ting abiotic pro tec tion, the ICRP
errs be cause it ig nores what is most eas ily, re li -
ably, and em pir i cally mea sured, air and wa ter,
and what is the “early-warn ing sig nal” for high 
spe cies doses. The omis sion of eco sys tem-
level risks is prob lem atic be cause state-of-the-
art eco log i cal risk as sess ment (ERA) in cludes
two dif fer ent lev els of meth ods, the tox i co log i -
cal and the sys tems level. And the re quire ment
of mod eled, not mea sured doses to ref er ences
spe cies is sci en tif i cally flawed be cause model
re sults would be al most to tally de pend ent on
ex trap o la tions cho sen by the mod eler. There
are no em pir i cal checks and bal ances; no rep li -
ca tion of re sults; and no es cape from sub jec -
tive, nonempirical mod els be cause es ti mates
will be only those the mod eler judges “likely”
(ICRP, 2003, par. 119), not those based on ex -
plicit con fi dence lev els, with sta tis ti cally mea -
sur able un cer tainty bounds.

Fourth, the ICRP’s bas ing all its en vi ron -
men tal protections on doses to some ar bi trarily 
cho sen “ref er ence spe cies” is sci en tif i cally in -
de fen si ble be cause the ICRP gives no sci en -
tific def i ni tion of “ref er ence spe cies”; they are
sim ply those about which mod el ers have the
most in for ma tion. In us ing ref er ence spe cies,
the ICRP ar gu ably sanc tions sci ence that
amounts to the drunk look ing for his watch un -
der the street light. Why does the drunk look
for his watch un der the street light? Not be -
cause he lost his watch there, but be cause that
is the only place he can see. Why does the
ICRP sanc tion use of ref er ence spe cies? Not
be cause they are spe cies that are im por tant for
ra di a tion pro tec tion, but be cause they are spe -
cies about which we know some thing. The
“ref er ence spe cies” con cept also is sci en tif i -
cally flawed be cause it has no con nec tion
what so ever to “sen ti nel,” “av er age,” “key -
stone,” “fo cal,” “um brella,” or “most sen si -
tive” spe cies. Given no re li able bi o log i cal sur -
vey of all ma jor flora and fauna, given no

con trolled radiobiological ex per i ments on dif -
fer  ent  spe c ies  wi th  vast ly  dif fer  ent
radiosensitivities, given space-and-time
bound ing prob lems such as mi gra tion, and
given ra di a tion-dose val ues in the lit er a ture
rang ing over or ders of mag ni tude, there is no
way syn er gis tic, cu mu la tive, and in di rect ef -
fects can be com bined into a re li able es ti mate
of dose (Moeller, 1997, 28).

Ob vi ously the ICRP rec om men da tions are
sci en tif i cally flawed, but is there also an eth ics
prob lem? There is a rep re sen ta tive ness bias,
be cause all mem bers of the com mit tee were
cho sen, not by bi ol o gists, but by those re spon -
si ble for ra di a tion pro tec tion; be cause vir tu -
ally all mem bers of the com mit tee had done re -
search only on tox i co log i cal, not eco sys tem,
ERA; and be cause vir tu ally all mem bers had
al ready writ ten ar ti cles, usu ally for their nu -
clear-in dus try em ploy ers, in sup port of mod -
eled, rather than mea sured dose. There also
were vi o la tions of pro ce dural jus tice, be cause
the pro-nu clear chair of the com mit tee, from
Swe den, al lowed no votes from the five com -
mit tee-mem ber sci en tists (one each from Can -
ada, Nor way, Rus sia, the UK, and the US). I
was the US mem ber.

When the US mem ber re quested bas ing all
rec om men da tions on the best sci ence avail -
able, from top ref er eed jour nals, the chair in -
stead de fended us ing mainly nonrefereed
“gray” lit er a ture. And when the US com mit tee
mem ber asked the com mit tee to re quire un cer -
tainty anal y sis of es ti mated doses, the chair
sim ply re moved (from the re port) the writ ten
ad mis sion that no un cer tainty anal y sis was
nec es sary. Al though the ICRP said mem bers
of the sci en tific com mu nity would be able to
com ment openly on the re port, it never put the
doc u ment through peer-re view. It asked for
com ments on the draft, posted on the ICRP
website, but sci en tists’ com ments were nei ther
pub lished nor posted on the website, and only
the com mit tee chair had ac cess to them. When
the US mem ber tried to force sci en tific ex -
change on the draft, by pub lish ing anal y ses of
it in sci en tific jour nals, the chair claimed pub -
lic com ments on a mere draft re port were in ap -
pro pri ate. But there was no other ve hi cle of
com mu ni ca tion. Be sides, why would some one 
com ment only on the fi nal re port, since it
could not be eas ily changed? Prior to adopt ing
the re port, the US mem ber called for a vote on
the doc u ment, and both the chair and the ICRP
told her the ICRP did not vote. The draft doc u -
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ment, in es sen tially the same form, was pub -
lished in 2003, one month af ter the al leged
com ment pe riod ended. It was pub lished in a
de lib er ately mis lead ing way, list ing all com -
mit tee names, but with out ac knowl edg ing that
not all mem bers had ap proved it.

Apart from these prob lems of eth i cal pro ce -
dure, sci en tists and phi los o phers of sci ence
also are re spon si ble for the con se quences of
flawed ICRP sci ence. What will hap pen when
en vi ron men tal protections rely merely on
mod els, not mea sure ments? On gray lit er a ture, 
not the best sci en tific jour nals? On a largely
nontransparent mon i tor ing sys tem con trolled
mainly by those who use and profit from nu -
clear pol lu tion (Shrader-Frechette, 1996)? US
nu clear weap ons cleanup will cost a tril lion
dol lars, the same as many Vietnams; hun dreds
of re ac tors must be ex pen sively de com mis -
sioned through out the world; and mil lions of
nu clear work ers and atomic vet er ans are
loudly de mand ing com pen sa tion. It will be
cheaper for gov ern ment and in dus try to ad -
dress these prob lems, if they have con trol of a
nonempirical, nontransparent, par tial set of
radiobiological norms.

Both the pan ther and the ICRP cases sug -
gest that to un der stand flawed sci ence and eth -
ics, one of ten can “fol low the money.” They
also sug gest that, as phi los o phers and as sci en -
tists, we can not al ways rely on in ter na tional
agen cies, fed eral agen cies, state agen cies, peer 
re view ers, or fel low sci en tists, ei ther to do
good sci ence or to use sci ence in eth i cal ways.
We our selves must help take on these du ties.

How Not to Think about Phi los o phy of
Sci ence and Eth ics

At least one rea son for the eth i cally and sci -
en tif i cally flawed ICRP rec om men da tions and 
pan ther re search may be that too much con -
tem po rary phi los o phy of sci ence is di vorced
from eth ics. Al though in the ory, the la bel “phi -
los o phy of sci ence” sug gests broad philo soph -
i cal in qui ries into sci ence, in prac tice the la bel
is taken to mean only “epis te mol ogy of sci -
ence.” And even when phi los o phers of sci ence
do en gage eth i cal is sues, that eth ics amounts to 
re ar rang ing deck chairs on the Ti tanic. One
wrong-headed ap proach, in di vid u al ism, is no
better for sci ences such as ecol ogy than it is for
eth ics. What most sci en tists and phi los o phers
of sci ence em pha size (when they give their
grad stu dents and post-docs the re quired NIH

or NSF course in re search eth ics) is in di vid u al -
is tic bioethics: In di vid u als should not fal sify
data. Nor claim au thor ship when in ap pro pri -
ate, and so on, all of which is cor rect. But by
fix at ing on the per sonal is sues that are nec es -
sary, they ig nore in sti tu tional is sues that are re -
quired for good sci ence. Fo cus ing on the in di -
vid ual trees they ig nore in sti tu tional for est of
ethics.

What are some of these in sti tu tional is sues?
Ac cord ing to a Jan u ary 2001 ed i to rial in Na -
ture, one is sue is whether the uni ver sity-in dus -
trial com plex is “out of con trol” (Na than and
Weatherall, 2002, 1368), as typ i fied by the
Novartis deal with Berke ley and the Hoecht
deal with Har vard, both of which give pat ent
rights to in dus try do nors for work they have
not funded (see Shrader-Frechette, 1994). An -
other is sue is pre vent ing sit u a tions like he ma -
tol o gist Nancy Olivieri’s be ing sued for breach 
of con tract, af ter she en tered into a re search
con tract with a drug com pany, then blew the
whis tle on dam ag ing side-ef fects of com pany
med i ca tion, side-ef fects that the com pany
tried to keep quiet (Drazen, 2002, 1362). Still
an other is sue is why phi los o phers and sci en -
tists nei ther keep in formed nor speak up when
pol i ti cians sec ond-guess sci en tific con clu -
sions, for po lit i cal rea sons, as when the Bush
ad min is tra tion re cently dis banded doz ens of
fed eral sci en tific ad vi sory com mit tees that
came to sci en tific con clu sions dif fer ent from
his own (or dif fer ent from his do nors).

Af ter years of study, one fed eral sci en tific
com mit tee con cluded the pub lic is at risk from
the ge netic-test ing in dus try and worked with
FDA to de velop reg u la tions for the in dus try
that, so far, has been free of over sight. But in -
dus try pro tested, so Bush did not re new the
com mit tee’s char ter. In Latin-Americanese, he 
“dis ap peared” the com mit tee. Paul Gelsinger,
whose son Jesse died in a Penn syl va nia gene-
ther apy ex per i ment com mented: “money is
run ning the re search show.” An other sci en tific
com mit tee, headed by Tom Burke at Johns
Hopkins, rec om mended tighter con trols on en -
vi ron men tal chem i cals, and Bush told him that 
he and fif teen of its eigh teen mem bers would
be re placed, and the reg u la tions dropped. They 
were re placed, vir tu ally com pletely with
chem i cal-in dus try lob by ists, law yer, con sul -
tants, and CEOs, such as Den nis Paustenbach,
who tried to de fend PG&E against Erin
Brockovitch’s charges that it con tam i nated
Cal i for nia com mu ni ties with chro mium
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(Musil, 2003). Is sci ence for sale to the high est
bid der or cam paign do nor? Is po lit i cal sci ence
re plac ing lab o ra tory science?

By ig nor ing such in sti tu tional is sues of sci -
en tific eth ics, the in vis i ble el e phant in the mid -
dle of the lab o ra tory, and fo cus ing largely on
in di vid ual and per sonal is sues such as au thor -
ship, phi los o phers and sci en tists fall into the
same in di vid u al is tic pit falls as most med i cal
ethicists. Most jour nals deal ing with bio med i -
cal eth ics ad dress is sues of in di vid ual doc tor-
pa tient re la tion ship, like dis clo sure or in -
formed con sent, when they also should be con -
cerned about why the Health Track ing Act of
2002 (HR 4061 and S 2054) has not passed,
forc ing gov ern ment to track chronic dis eases
and their pos si ble en vi ron men tal causes. Why
do peo ple fo cus on in di vid ual hu man deaths
from known causes, like the avoid able 30,000
auto deaths each year from drunk driv ers, but
ig nore the same num ber of deaths mostly
among chil dren, caused by power-in dus try
particulates (Shaeffer, 2002)?

Minimalism, an other wrong ap proach to
phi los o phy of sci ence and eth ics, pre sup poses
that, if we do only epis te mol ogy of sci ence, we 
are ex haust ing the field of phi los o phy of sci -
ence. Min i mal ist ap proaches ig nore the eth ics
of sci ence and the fact that it ought to be part of
phi los o phy of sci ence. Min i mal ists also as -
sume that, if we do not lie, cheat, or steal, we
are eth i cal. They ig nore the fact that we are all
mem bers of fa mil ial, na tional, civic, and sci -
en tific com mu ni ties, in whose prob lems and
omis sions, we are all complicit. Many sci en -
tists and phi los o phers of sci ence are min i mal -
ists be cause they are com mu nally and
relationally chal lenged. Yet most of us would
not say, in re sponse to be ing called at work, af -
ter our child was se ri ously hurt at school, “I’m
too busy to go to the hos pi tal. I’m a sci en tist,
and I don’t have time for those ‘out side’ ac tiv i -
ties. I make my so cial con tri bu tion through my
sci ence.” Just as such an an swer would be ap -
pall ing, in re sponse to our child’s be ing hurt, it
also is ap pall ing in re sponse to things like in ac -
tion on Bush’s roadless rule for na tional for -
ests. It also sounds like the at ti tude of the en tire 
Prus sian Acad emy of Sci ences, when it uni -
ver sally con demned Al bert Ein stein in 1933,
for crit i ciz ing Hit ler’s vi o la tions of civil lib er -
ties. Eth ics and phi los o phy of sci ence do not
al ways dic tate what side one should take, like
Ein stein’s, but they do dic tate that we all have a 
moral re spon si bil ity to en gage in what Iris

Marion Young (2000) calls “dem o cratic de lib -
er a tion” about sci ence-re lated is sues. Peo ple
don’t have the right to en joy the ben e fits of
mem ber ship in the sci en tific or philo soph i cal
com mu nity and, at the same time, to claim the
right to be apo lit i cal when that com mu nity is
mis rep re sented

The Real Prob lem: Lack of Sci en tific
Cit i zen ship

But if in di vid u al ism and minimalism don’t
work, what does? I call the al ter na tive phi los o -
phy of sci ence, “sci en tific cit i zen ship,” pub lic
cit i zen ship for sci en tists and phi los o phers of
sci ence. It con sists of par tic i pat ing in de lib er a -
tive de moc racy (Young, 2000), in the ways we
learned in eighth-grade civ ics glass: by pub lic
speak ing, pub lic-in ter est re search, re port ing,
sur vey ing, whistle blow ing, fil ing claims un der 
the Free dom of In for ma tion Act, boy cott ing,
pick et ing, dem on strat ing, su ing, us ing ini tia -
tive and ref er en dum, fund rais ing, or re spond -
ing to one of the 2500 draft en vi ron men tal im -
pact as sess ments writ ten each year for pub lic
com ment (Isaacs, 1992). If a fi nan cially
strapped, sin gle par ent like Erin Brockovitch
has the cour age to be a sci en tific cit i zen, then
better ed u cated sci en tists and phi los o phers
ought to be able to do at least as much.

Where were the Erin-Brockovitch bi ol o -
gists when Vice Pres i dent Cheney said en ergy
con ser va tion was a “per sonal vir tue” then tried 
to open up Alaska and arc tic wil der ness to oil
and gas drill ing? Af ter Cheney’s com ment, the
coun try’s five top na tional lab o ra to ries re -
leased a re port show ing that en ergy ef fi ciency
pro grams could im me di ately re duce elec tric -
ity de mand by 20 to 47 per cent (Nierenberg,
2001, 13). And where were the Erin-
Brokovitch bi ol o gists when Sen a tors John
McCain and John Kerry pro posed rais ing the
CAFE (cor po rate av er age fuel econ omy) stan -
dards grad u ally over the next 13 years
(Huffington, 2002, 41–42)? Both Dem o cratic
and Re pub li can Congresspeople, ben e fi cia ries 
of auto and oil-in dus try cam paign do na tions,
voted against better CAFE stan dards, even
though the McCain-Kerry bill would have
saved 2.5 mil lion bar rels of oil a day
(Huffington, 2002, 41–42).

Sci en tific cit i zen ship is not blind ad vo cacy.
It is keep ing in formed, shar ing in for ma tion,
re veal ing bias, avoid ing po lit i cal naïveté, tak -
ing part in pub lic de bate, es pe cially in ar eas re -
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lated to your own ar eas of ex per tise. It would
not be in ap pro pri ate ad vo cacy to re veal the
flawed sci ence used by pan ther sci en tists or
the ICRP radio biologists. In most cases, sci en -
tific cit i zen ship is noth ing more than do ing
good sci ence and act ing as a philo soph i cal
watch dog on those who mis use sci ence, es pe -
cially in pol icy con texts. Most of us are crit i cal
of the way med i cal doc tors fail to act as watch -
dogs on the pol i cies of the AMA. But if so, we
should be crit i cal of the way bi ol o gists fail to
act as watch dogs on the mis use of bi ol ogy.
What all these de mands for sci en tific cit i zen -
ship en tail is tak ing re spon si bil ity. As Cassius
says to Brutus in Act 1, scene 2 of Jul ius
Caesar: “The fault, dear Brutus, is not in our
stars/ But in our selves, that we are un der lings.”

Why All Sci en tists and Phi los o phers of
Sci ence Have Du ties to be Sci en tific Cit i -

zens

Why are sci en tists and phi los o phers of sci -
ence obliged to play a pro-ac tive role in dem o -
cratic de lib er a tion, as sci en tific cit i zens?
There are at least five rea sons: abil ity, com -
plic ity, con sis tency, pro fes sional codes of eth -
ics, and self-in ter est.

Sci en tists and phi los o phers of sci ence have
this spe cial duty, first, be cause they are able to
do what very few oth ers can. Spe cial abil i ties
and spe cial knowl edge cre ate spe cial ob li ga -
tions.

Sci en tists and phi los o phers of sci ence also
have spe cial du ties be cause they are complicit
in many harms done by sci ence. We all know
about this com plic ity in med i cal con texts.
Most man u fac turer-funded sci en tific stud ies
on pharmaceuticals claim ef fi cacy su pe rior to
other prod ucts, but in at least half the cases, the
sta tis tics are miss ing or in con clu sive, yet peer-
re viewed jour nals pub lish them any way
(Rochon et al., 1994). Jour nals did the same in
the pan ther case. One way to com pen sate for
our known and un known fail ures is to make an
ef fort to be have proactively, as sci en tific cit i -
zens.

Third, con sis tency fur ther dic tates du ties to
be sci en tific cit i zens. It is ir ra tio nal to train stu -
dents to do sci ence and phi los o phy of sci ence
and not to train them to mon i tor the dem o cratic 
con di tions nec es sary for good sci ence. To seek 
the end, good sci ence, and not pur sue the
means, whistle blow ing and watchdogging,
nec es sary to achieve it, is ir ra tio nal. Na ive

peo ple thought pass ing the1964 Civil Rights
Act would end rac ism, be cause they ig nored
the role we all must play, de facto, to en sure
that the de jure law works. Yet we ig nore the de
facto work nec es sary to re al ize the de jure dic -
tates of the Na tional En vi ron men tal Pol icy Act 
(NEPA). Pro vid ing com ments on draft as sess -
ments is nec es sary for the de jure NEPA to
work. Our act ing as ad vo cates for good en vi -
ron men tal as sess ment is nec es sary for NEPA
to work.

Fourth, sci en tists have du ties to be sci en -
tific cit i zens be cause their pro fes sional codes
of eth ics re quire just that. The code (re vised 22
March 2002) of the Amer i can In sti tute of Bi o -
log i cal Sci ences (AIBS), for ex am ple, re quires 
bi ol o gists to ex pose fraud, pro fes sional mis -
con duct, con flicts of in ter est and to pro mote
open ex change, among other things. If par ties
to the ICRP and Florida-pan ther re search had
fol lowed these rules, many prob lems could
have been avoided.

A fi nal rea son for du ties to be have as sci en -
tific spokespersons is self in ter est. If sci en tists
and phi los o phers of sci ence do not be have as
sci en tific cit i zens, then peo ple will be less well 
ed u cated about sci ence. As a re sult, sci ence
will re ceive less fund ing, and the pro fes sion
will do less well.

Re claim ing Sci en tific Re search and Teach -
ing

If we take sci en tific cit i zen ship se ri ously,
then we shall have to re claim sci en tific and
philo soph i cal re search and teach ing. That rec -
la ma tion will need to start with the rec og ni tion
that al though both sci ence and phi los o phy,
with care, can be ob jec tive, they are also, as
Philip Kitcher put it, un avoid ably so cial. But if 
so, sci en tists and phi los o phers of sci ence must
learn to prac tice what Kitcher (2001) calls
“well-or dered sci ence,” sci ence sub ject to in -
formed, plu ral is tic, dem o cratic con straints.
Well-or dered sci ence re quires re search ers and
ed u ca tors to look out for ways that vested in -
ter ests tilt the sci en tific play ing field. It is not
level, if the only fac tor as so ci ated with con -
clud ing that pas sive smok ing is not harm ful is
whether an au thor is af fil i ated with the to bacco 
in dus try, even when one uses mul ti ple lo gis tic
re gres sion anal y ses con trol ling for ar ti cle
qual ity, peer re view sta tus, topic, year, and so
on (Barnes and Bero, 1998). The play ing field
is not level, if a poorly-paid fed eral em ployee
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is pit ted against util ity-in dus try at tor neys each
of whom re cently charged $5,000 per hour, for
at tempts to have the Clean Air Act de clared
un con sti tu tional (Moore, 2002, 58).

One way to help level the play ing field is to
ex pose al leged re search ers who are merely
well-funded “front groups.” The Amer i can
Chem is try Coun cil is not that but an anti-reg u -
la tory group spend ing more than $4 mil lion a
year in lob by ing and sci en tific writ ing. The
Amer i can Crop Pro tec tion As so ci a tion is a
group of pes ti cide man u fac tur ers fund ing
writ ing and lob by ing to block EPA’s reg u la tion 
of pes ti cides. The Global Cli mate Co ali tion,
like the Ad vance ment of Sound Sci ence Co ali -
tion, is a front group funded by the oil, au to mo -
bile, chem i cal, and to bacco in dus try to op pose
sign ing the Kyoto Ac cords (Beder, 2002, 237). 
The Na tional En dan gered Spe cies Act Re form
Co ali tion is funded by the util ity in dus try to
lobby against the En dan gered Spe cies Act. Re -
spon si ble In dus try for a Sound En vi ron ment is
a pes ti cide-in dus try-funded group writ ing to
dis credit right-to-know pro vi sions in pes ti cide
reg u la tions (Beder, 2002). The For est Pro tec -
tion So ci ety is funded by the log ging in dus try
to pro mote rain forest log ging (Beder, 2002,
31). The Keep Amer ica Beau ti ful group is
funded by the bot tling and plas tics in dus try to
op pose bot tle-de posit leg is la tion (Beder,
2002, 30). The Na tional Wetlands Co ali tion,
funded by the oil and gas in dus try, has a logo
that shows a duck fly ing over a wet land, but it
lob bies and writes in fa vor of wetlands oil and
gas drill ing (Beder, 2002, 30). The Amer i can
Coun cil on Sci ence and Health, funded by the
chem i cal, oil, and phar ma ceu ti cal in dus tries,
com mis sions ar ti cles ar gu ing for the nu tri -
tional value of fast food, the safety of growth
hor mones for cat tle, and the safety of sac cha -
rin and pes ti cides (Beder, 2002, 28).

We all know that Dick Cheney met re peat -
edly with en ergy-in dus try of fi cials to for mu -
late the ad min is tra tion’s en ergy pol icy, but
many don’t re al ize that he is still be ing paid de -
ferred com pen sa tion by Halliburton. Or that
Steve Griles, coal, gas, and oil in dus try lob by -
ist, as cur rent Dep uty Sec re tary of the In te rior,
con tin ues to be paid nearly $300,000 a year by
his for mer lob by ing firm, even though he is
now sup pos edly work ing for ev ery one. Griles
wrote the pro posal al low ing the coal in dus try
to dump min ing waste in streams in stead of
clean ing it up (Hertsgaard, 2003, 15–16). Gale
Norton, cofounder of an anti-reg u la tory chem -

i cal and min ing in dus try lobby group, is now
US Sec re tary of the In te rior; Dick Cheney,
Chair of Halliburton, an oil-ser vices com pany,
is  now US Vice-Pres  i  dent ;  James
Connaughton, lob by ist for min ing and chem i -
cals in dus tries, is now Chair of the White
House Coun cil on En vi ron men tal Qual ity;
Don Ev ans, CEO of an oil and gas com pany, is
now US Sec re tary of Com merce; An drew
Card, auto in dus try lob by ist, is now White
House Chief of Staff; Ann Veneman, mem ber
of the board of di rec tors for biotech com pany
Calgene, is now US Sec re tary of Ag ri cul ture
(Slat er, 2002, 39). Monsanto lob by ist, Linda
Fisher, is dep uty di rec tor of the US EPA. Tim -
ber-in dus try lob by ist, Mark Rey, is US Under -
sec re tary of Ag ri cul ture. Coal-in dus try lob by -
ist, Tom Sansonetti, is US As sis tant At tor ney
Gen eral for En vi ron ment and Re sources. Tim -
ber-in dus try and min ing-in dus try law yer,
Rebecca Wat son, is US As sis tant Sec re tary of
the In te rior. Auto-in dus try lob by ist, Cam den
Toohey, is Spe cial As sis tant for Alaska, US
De part ment of the In te rior. GE VP, Fran cis
Blake, is US Dep uty Sec re tary of En ergy. En -
ergy-in dus try lob by ist, Deborah Daniels, is
US As sis tant At tor ney Gen eral. Chem i cal-in -
dus try law yer, Jeffrey Holmstead, is US EPA
As sis tant Ad min is tra tor (Slat er, 2002, 41).

All these ap point ments—and Bush’s
“Clear Skies” air-pol lu tion plan that al lows
three times more mer cury emis sions and 50
per cent more sul fur di ox ide emis sions than
cur rent law al lows (Slat er, 2002, 42)—help
show the need for sci en tific cit i zen ship. These
con flicts of in ter est may be ex pli ca ble, once
one un der stands that the oil, min ing, tim ber,
chem i cal, and elec tric util ity in dus tries to -
gether gave US Pres i dent Bush $44 mil lion in
his 2000 Pres i den tial cam paign (Hertsgaard,
2003, 15–16). And the ap point ments may ex -
plain why Bush re as signed 40 per cent of the
EPA staff that en forces crim i nal vi o la tions of
en vi ron men tal law to non-en vi ron men tal
work. Or why he an nu ally re fers 80 per cent
fewer crim i nal vi o la tions un der the Toxic Sub -
stances Con trol Act than Clinton did. Or why
EPA ad min is tra tor Chris tie Whit man halved
the num ber of Superfund sites sched uled for
cleanup, then shifted the worst costs of
cleanup from the in dus tries re spon si ble to the
tax pay ers (Slat er, 2002, 43). If only one rel a -
tively small oil com pany, Oc ci den tal, spends
$2 mil lion a year on lob by ing, with 81 per cent
tar geted for the GOP (Ota, 2002), then what
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must the to tal amount be for all oil com pa nies,
in deed, all com pa nies?

Ideo log i cal and ig no rant en vi ron men tal ists, 
of course, also get their sci ence wrong, and Er -
nest Sternglass’ mis use of sta tis tics, in ar gu ing
against nu clear power, is a case in point. But
they typ i cally do not have the mil lions of dol -
lars to get their flawed mes sages across. That is 
why the bias of cor po rate groups tends, by
com par i son, to be more mas sive. Would you
like to head the pan ther re cov ery pro ject for
about $22,000 a year, and have Jeb Bush over -
see ing your re ject ing de vel op ers’ per mits?
When BLM Montana di rec tor Mar tha Hahn
re duced cat tle graz ing on some eco log i cally
frag ile fed eral land, and when BLM Desert Di -
rec tor Tim Salt pro tected en dan gered spe cies
on BLM desert lands in Cal i for nia, the Bush
ad min is tra tion re as signed and de moted both.
When man ager of Utah’s Escalante Na tional
Mon u ment, Kate Can non, cut back on cat tle
graz ing to pro tect the hab i tat, she was de moted 
and re as signed to a dep uty post at Grand Can -
yon. When head of the For est Ser vice’s Pa cific
South west Re gion, Brad Powell, ap proved a
plan to limit log ging, graz ing, of off-road ve hi -
cle use in the Si erra Ne vada Na tional For est, he 
was de moted and re as signed to Missoula,
Montana. When EPA om buds man Rob ert
Mar tin tried to en force the Superfund Law, he
was re as signed and de moted, and is now su ing
(Slat er 2002, 40). When Dr. Rob ert Wat son, an
at mo spheric sci en tist who chaired a pres ti -
gious in ter na tional panel as sess ing cli mate
change, pushed to limit emis sions, the White
House had him re placed, as leader, with an
econ o mist (Slat er 2002, 42). Not to rec og nize
the way po lit i cal sci ence can con trol sci ence,
and phi los o phy of sci ence, is naive.

Most sci en tists know enough to warn their
stu dents about al leged sci en tific in for ma tion
pub lished by those who do not be lieve in evo -
lu tion. Yet they are less wary of other ma te rial,
such as Ecoscam (1994), pub lished by St Mar -
tin’s Press, whose au thor was paid by the cor -
po rate-funded Com pet i tive En ter prise In sti -
tute to write it. The cor po rate-funded Cato
In sti tute, for ex am ple, ex plic itly pays sci en -
tists to dis credit uni ver sity-funded sci en tific
re search that chal lenges the safety of food ad -
di tives, en vi ron men tal car cin o gens, pes ti -
cides, paints, and sol vents (Moore, 2002, 58).
More over, of the four most-cited think tanks,
which in clude Cato, Her i tage, and Amer i can
En ter prise In sti tute, stu dents need to know that 

none is typ i cally iden ti fied as in dus try-sup -
ported, when their “hire ed u ca tion” ar ti cles
ap pear in news pa pers and mag a zines (Moore,
2002, 58). If we would not teach sci ence with -
out a lab or field work, and if we would not
teach phi los o phy of sci ence with out case stud -
ies, then we ought teach nei ther with out also
teach ing stu dents to pro tect and en cour age
what is nec es sary to have sci ence in a de moc -
racy. Ex pect ing to do good sci ence and phi los -
o phy-of-sci ence ed u ca tion, but ig nor ing how
to do sci ence in a de moc racy, is like ex pect ing
to run good ex per i ments, but not feed ing the
lab an i mals.

One way to teach and do re search as sci en -
tific cit i zens is to do more than merely au top -
sies on dead sci en tific the o ries. Phi los o phers
of sci ence and sci en tists also can do vivi sec -
tion on ex ist ing the o ries. They can send fed eral 
agen cies com ments on one of the 2500 draft
im pact as sess ments (EIAs) com pleted each
year, un der NEPA. They can write sci ence-re -
lated op ed pieces for lo cal news pa pers. They
can re view sci ence-re lated books for the pop u -
lar me dia. Along with help ing stu dents read
crit i cally and use only the best ref er eed jour -
nals, sci en tists and phi los o phers who are sci -
en tific cit i zens might:

Make one as sign ment re quir ing as sess ment
of some sci ence-re lated leg is la tion be fore
Con gress and have s tu  dents  wri te
congresspeople about it.

Teach a pro ject-based EIA course where
each stu dent cri tiques a cho sen EIA.

Be gin class with five min utes of ex pos ing
sci en tific “hire ed u ca tion,” such as bi ased
think tanks.

Have stu dents turn in syn op ses of New York 
Times sci ence ar ti cles for each class.

Give stu dents ex tra credit for read ing and
re port ing on non fic tion by sci en tists like Paul
Ehrlich, Rich ard Feynman, or Devra Da vis.

Give stu dents ex tra-credit for work with
nongovernmental or ga ni za tions (NGOs), such 
as the Na tional Wild life As so ci a tion.

Use Kath er ine Isaacs’ 1992 Civ ics for De -
moc racy, to show stu dents how to use their sci -
en tific and philo soph i cal ed u ca tion in daily
life.

Con clu sion

If we can not count on pol i ti cians, leg is la -
tors, cor po ra tions, NGOs, and courts to
achieve bal ance and ob jec tiv ity in do ing, re -

PHI LOS O PHY TO DAY

74



port ing, and us ing sci ence, then those who
know sci ence, and phi los o phy of sci ence, must 
do so. Such sci en tific cit i zen ship is dif fi cult
only be cause so few peo ple take it on. Ralph
Nader (“Fore word,” in Isaacs, 1992, vi) de -
fined a real de moc racy as “a so ci ety where less
and less cour age and risk are needed of more
and more peo ple to spread jus tice.” An his to -
rian noted that only about sev en teen per cent of
the co lo nial pop u la tion sup ported the US rev o -
lu tion against the Brit ish; mem bers of the mer -
chant and in dus try class did not sup port it, be -
cause they feared a dis rup tion of their prof its

(Gromyko and Hellman, 1988). Yet the rev o lu -
tion suc ceeded mainly be cause that sev en teen
per cent were com mit ted. Thomas Jef fer son
did not say it was too dif fi cult when he con trib -
uted all his farm wag ons to the war ef fort, for
haul ing sol diers and sup plies. Rev o lu tion ary
sol diers did not say it was too dif fi cult when
they re ceived no pay, had no uni forms, and
some times had no shoes. In a de moc racy, we
the peo ple are the only ones who can do the
work of de moc racy.
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