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“Safety, Ethics and Policy Related to Life Sciences and Advanced Medicine”

As a prerequisite to considering non-specialist, public control of the rapidly
advancing life sciences and sophisticated medical technologies, it will be necessary
to redefine and reevaluate existing concepts with regard to the risk and ethics of
such a policy initiative. This will require that we sort out our thinking on such
issues as the right to decide, the life of the fetus or embryo, and the essence of

human dignity.
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BEMEEITIRMEE. FADFEHDWVIACZREEZON. RICESEELTHE
DREEICRRLZOON, EERHEELESEION, THEHHERERDILAK
MASHPORHANRBERLTWDOTIRAWDNERE, JUTTREEF[IRLLTNDS
(LLPyfRE# [1999 : p.48 LIT] ) . RITEDEBREDHBOSBREEBESNTNDDTH
3,

TOfth, BRIBMKRFICHTIEBEDAXEERHICSOTHELESNE, BRIEDEY
Mofz, TARNADEABMIETEGHCEIIDEEDOHCTREELLE ., WEROAE - RIAEADA]
RICTIRE - BEOEKREZBREN SETEHMBRNTINS,

Fro. ANBRELESEYE EC=0DRSRIFRILEY) PREFEMMIBRICD
WTl, BEICHEELLRIBFIFPASINE S/~ LOXIR0AS, HKEERARENA
ORBERTIAERSBEESNTNS, RICEFTIAGICHT IBBRESEHENLZL
RUBHITTRETRNDS, EERMEHSINEVRY RAOOBRICHTIURY - 7
FOAY PETRED, EHKPE/ERERZWOSIEL TOSMAL. £& - B&ICH
T3 YRS BROBEOHESEBITVIDTH S,

1.2 BHRAYRDIDISLIREURS - RRT 4 v Mg
TZOES AL DY RPRED HBEESZWEIFTERL. EEOURIDOBFRICH
WT. TREAHDVIHESEROY R EESTFHETXEMNCONT, YRIDBRIF
ESICHEMIEMEEIRET S,

BELEHEVND YRS EEERLVUERT 2 BN TAKICIRE SN I ERKORIER
B BOHEDYPTVATHZY, BRITREAFTURIEHRYRSIEDYRS - L
—RAZBFEICENT. 2EMNERBIASHAVY RO DEREITOHENELS (5N
A, 1.0 48 [1998] ) . WEDERICEI\VREGFEHESAALLRREYS, HOEEOK
BREZRALLY, —DOEERFREEIEAE S5 NEVHAMSHNOZATHIERERE
DFIELEZINTUES, MRSA . VRE HEDHRIIIAY RO EEOFRFRICLD LS
BHREN, PEEFHMRETSLOC. [ESLTHERINI &I = endpoint (R
HES) EEBTHCEEHRAREL, URIERRT 4 v FEOHLTHET 5, U
XY DEMERFIT BT, TORNTREADRROARERDD, LW LTAF
A 7EHTHS (PAL1999:p.9,16]) .
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—MRICTY RO EELNTOSEED., REUVLTEICVRIBODE> THILELD
B, BEACEERC—FEOMBEREFZICLTIURY ) EE->TVAICBELIMEAN
BZU0HSTHS,

AL, BiE. BAMEY—H—BEICLRIBOHAETBEICDONT, BEHOERY.
RIBEBRICE D ATHEPRALFFEZ[E L TOSIBERSHEAICEATNDS (EREFEE
[1999 : p.116-119] ) . REEHENCHHSANSERL. RIROD IR (FHARERT
NE)RAY)ICI8D, BIRMPRETETAUENSEZAE (YR EFREFET D
RHMCIESZ0. BLAB, HEXIERRE CLD BE 28> TEENTH, REEL
RU<EETI<HEHNSSY, HENICHHEOERETIHREMOINELLETRT S,
WFNICHETEER IRFICHD YRS £RICARRLTVS, FIIL. HEBOEHRHS
BIEBIFE IO VEDFELMEFEND URI I BBRLICKESEDI LR BRE
LTRAMBOHTNSOTHS, LHULRAELT, 21 BREEN 3 XHDZEEIRE)
EOM, M, REEITFTRT—H 2 FTDEODANKSHTHY. 1 FHHWL 3 F
DFRBEEEFDASDEE, EHSEE> TIBEICARDILLTERY LIFTIRE &
L. #QIURY 2ERT 5 EDRIEEMDRELEZD I M (BHHEDY R I13HEDDY) &
LULA, ERXMUSHEEERMIEE (HIVWEHFIE) BRI DZIRETRAEVLMN,
F3FBIEIcEkoT <BE=FEE> <IH=RESL\IIHENSABITAY.
DEEICHEBTENEBICTURY) TIIENWI LEBELPT<AEIDOTIREVD. DE
BTH->TH., BEPREOEERIBAESKENDLENS, HE~RICIRE BT
EETET S ENTESTHS D,

8| £ HEETS (impaired) . BENFEE (disabled) . HLEMFF (handicapped)
LT TEANE. TNENICSBUSHZ LM DB, EE| % disabled THL,
differently abled EEHMET A &ICL-> T, BEMLIURO)BURSTRWI &K
3139 TH S,
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2.1 moral hazard 2L biohazard

FRAPBEF ISR RRIC L BHEMEND /A ABRASDARCRIEFTHES
RAFNF— K (EMKE) ERS, CORELTRELIRYERT B0, BELES
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<. ROOREICHTHRBERTOHEN, LWFNICELZOBRTIL. YRS
EERTHOMESMEE NS 2 &I,

2.2. I\BOER & HhTYRXD

RENICHEENSSS ESNTOWSESERTRBMSSNIE. ThIZURIES
5. BIZIE. GHBEBHEICE S 50— AROEE L (AROLRE £&3 0
SR E WS BBRNH D, CORHICL > THIEB K — & REISREF HF
— I EGEED CEIIFARETHY, 12EA—RERERDL S (CH—REFE
BTH->TH, £BTHRBRREHSRANE. AOR—HEARENENT &35
CESMICE> TS, ThiZRH3E LTH, HMEHICLSAE MEGED
EECEE. ABOEE 2B TH5 HE NCHINENETIERIH 5,
UL, ERERICESE hORES ABOER 28T HE S p. BEROGBE
BBIMSRBEEEHTCEBBRETHS D, MELSEMHHH TARICLE
MELMSTHD, TOEETHEMAR. BEAFEIC DR Y FEEHICK
DAGETFOBATEASHOEICL ST, S<HLWVBEREESIE L DD £
ALTERE MRS, BEERICES E FEDRIANDHE D FHERER
DMFAICES X B EB/AV. BIORIERETEE, EFARDEILICLS. (WbhI
BYRTEH SV FHRTDEAEE S50, EROSEOREBASFIRICL T
FESEFERTH (BT SFODEIBRTHAROBLEEEHRLEN, L
L. OEBEHSEMEN. QBEOBRL AUSHFENT. OREOFRYD
5 BIEE WRIE ST AIBNSThIL. BEBO L £HEHRTZIECE
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WFRICE L, RAERPESHLICSVTHE., RENBEN—BNTLRLA

STNBME, LWHEDURIDHREEENTOLOHSEBTIEZNDTS S,
2.3 MEBTIRMGE

ESIC, REEYRIOBEHEEERICLTUIRRIL. AATIRE LW EEREIC
ERTHIBIBICHS. AL, IRB ( Institutional Review Board = Rl LHIZ LA
NEXREDE RBESS 75, BEMICE. 7XAU A TABRREESTHROR
HESALKRKPBECHTIARBLBELETETIRBNREERS (ethics
committee) D_DDREM ST EI NI CKE [1988 : p.90 LIT] ) . FHRDAR (B
BREER) OFRICDOT, HEEDEN LY - RENMENZLD. AT - FHEZOE
W ST DML, GESEDIOREN—EITAELL. BED IREEAR
Tl TRTHHRBHMETH200L I BEREEX B THL, SEHRENSRE
FIHIEFE T X TERRIC—EL T, BSIIHEREILICKZHERMH S, (professinal code
LEPIED [RE] RELINZH5. FROMEES|EEITIE(CAY ML, )

2.4 EANSEBBEE FOEFREY XS

BRI ERTEERL & £ RS A ER L5 T 5, EROSERRL. RETE.
I—BERVTRIBELTVAA, BEASESDOREBENISRRL LS & T BERAILIA
W< S TS, AMOEENCHERICHT 2 —EOBEIC L > T HEDHEDOBRT
bhaT e, SREROESIEETIRRICHT S U ROICHSEND, BRI,
EREREERLTERR (EBbnk) HEZEKLTHZ > THEROGARISRIESO
LS ISR, ABOBGEHSBESEDTEIEBRVTHSI N, P EDAL DR
SOFTIRBBEICHT ZBENORBHMEDNE U RS 3HE- TS,

2.5 tHARRE

E b OETEEIOEE FIREILEMRFNEL DS, BESNERE MR
I ICRIDEERIFT I EEBITSNITHBIM. VEREOSATHRPEROE
HEROBENRIERICRO T ETHREADED I L CADTLEMERH S, FIAE.
FMBEMAISBRCE T, BFRREEZERL LAY, BEO RS —mSEMULIR
FERUETIRRT A LAMBATRI—ROTH I, ORBRR. £TNETHAHORE
LOREMBIEHEROBFENKDND &I D, BEBRETR, KFr—&LIET



Y b (ElERBEENET) LOMPETFHTIILHICBRETIIENETHDELTH,
BRACERECOARDOEN S BUERET S L2,

2.6 RIARELEGHREBICLEIIZIIRIS
CIREUIJRICBVWTIE. TESLTHRIFEEWZE] (T RRA2 D) OoREHER
ZURHELT, VRIBBERRBROBRE TS, HIZE T RRA b
IADFE THNIL, BERG (FHOER) LVOBMUT, ABPEOVRIERATS
(& [1995:p.9]] ) . COBKRTOURIZRDEED LS ICTHT DI ESIRIER
BICRBEEALD. BERICBIIDI VKRSV NI AEBEICHAZM ThELD
[CRETIOT. AROHENED> T 5, PlAIE. FEFROEBEICE > TIRERED
HELFPEEIEMBEICRDITHD SN, MERKENICIITEROBD ML KA
A2 MIENDAEEED H D, RKBHBADEENSRNIL, SHOBMTI Y KR
FTHY, URVIIEMRICED QL DETICAEASS, LML, £EHELFEOEMGISR
hiE, ADFEMIY RRA 2 hTHY .- YRS IIEROEBICE S,
EHREICBLTIVRRSA M ERBYRIBOLS ICRETBHE5. MXIE TAR
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BERMUTSETETHI05, LBOBBHBOND LS BHINLELCKSD. RE
BERDBED LS ICTY Kka ¥ MOSEAEBITHRICAESIZN,  Lsdi> T, (RIEN
FERERFAMICONTS, RERELIRAY, BABACLIBROENKELLESE
3%/,

3 <RESEHEO>OI-HDBERR

3.1 ELSI (f@EBf - &M - 20k REOEHS
TFTAUATERS/A-FOZ 2O b (Human Genome Project) HREBiED 1990 FH
5. PHD 3 —5%I(3. HAROERICHESD ELSI ODRFBICHTHZENFERLEhE, #
FHRAELFFASZNEEDN D CORBICL > T, £ MARFRRERMT SRMHNE
RENDI&ITAEo 7=, BEAENICIEE. BIRRMARKP (National Institute of Health =
NIH) ROt b/ ARz, — (National Human Genome Research Institute = NHGRI)

EIRIF—H (Department of Energy = DOE) AIDIREE - IRIBAIRE (0ffice of Health



and Environmental Research) MENTH ELSI AREMEFIELTINS, £HRES -
T - LR - HER - B ZRFOFIRICLZ IO Y bOF—T(E. SINTE
KEETHo/N, KB, OBREEBROEREBRICEIDTISAT 7 EQE. @%
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NS OMRRRICEENIREFBRIRCILERICE/UTOHNTES, HXE BFRO
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Employment Opportunity Commission = EEOC) &AL T. BEEHEDT AU AANE
(Americans with Disabilities Act = ADA). DREEEATB &ICL> TRETFEHD
WEBEHETIELEHA V. H20ME. BRERICEITIBREFENERIETIERR
DFIER P BRI OERYEHBIRICHEESR=. SOLIICTAY AT BENH
BLU D0E ZFLIC ELST FHERRLT. SHOMRTOS o METBL, EORE
EFFE (review) LA L THEURICHATIEVSARER->TES, ThICES T,
LI EBBEFRITICONTIE. HELRLSOMBEBRTRIRT AN HBEL
BELTNWS,

ChICML T BETE, AMBEBREOBMENETHIHERFRBOLEHRERS
SICE M/ ARRNBRENREEIN, (£ M/ ARRICHT 3 BERA) OREEE
ZFEFE 1 B oALE. ?"C'I:EEﬂ#iﬁ?«:ﬁﬁﬂbﬁléiﬂiﬁ%ﬂﬂﬁ$¥ LR F#7
MICEDEBIE - BIFRFICHTIARICS T2 4G REMEICKRTIAEARI BES
ELUT, BREFRAARICHET S RENMBECHIET 5720 01EH HEFE4BICR
RENTWA, SAREELT, SLZ7A- 7O MEEOHEDSHDE FARK
SAHFORMBICHDLLIENLEHTHHH. HERWREROAT TR, HRALKICHDS
B - FAEEHE (6A140%EE) . WThOTOREFER. HERHFSA 7Y
AT ARBLUVELEHBELERFRINEIETHBERIAXTORETH Y AR
TEHIEEBRRICITIER LS. BEOLENARAMY %?-‘rESU:J:é#EE"FIiEé. T5IC8
BLIEE. X234 - B4 BEE  HEENFO4EFLERAT. BERTRTOFRREEN
RETD TN/ ABRIRFARICHT SHBIESE) €RELDDH D, BN CHE. &



PRI ANE NS~ XA U, FEESBEBIHLTATY v 2 -TAY K
LB BBREMELL YT BN ABEZASI ENTEHDITHRL, (B ORE
LSO T, —RHRESEACTRILOS SRELRLOMENS, IR IHH
CHBRENATENLS ELTVS, (HH. KESHEDIHRICOVNTIL, XBED
HAKSA 5B B, )

3.2 RIS B

LRI OWNS, BEERLBDIRHERTLTOAHE LT, F2PEHEDHE
ERNH S, PR ARERBARERR, & EX LA A TRV ERGA
SNBEIIAE £HLT, SATHIEMOFHERIL TR, MHOMEE L 5E
B REOBEM, WHEEORADERNERBICETO TS EBEND, HFREE
ATES () BROMESEH AL (1997 FBE) | BECES bREOHREE
SERISOXMICIRY: BRIEOH v TNERSTBREELTNS, ShEOBERHO
BilE, BREZOBENSRSDOTIAL, —RESORERRFH 5\ EREREE
KECEBLABNE NS BFNEECETEETHS,

Lol BEOEMRPERREEMARGTS > T, AEMBICER LATHER
FLASECHT 3HREENEORETS S, LObREENERTAERLEENSD
FTREN (BREICRUT, FEBEDIHFICLIGAZTHEREL/RBEDEMIZE
apoBRETNLN, REFLHSERESNT, RREMETELRYBSNEDIT
BV . KA YOERMEOL S 2. BHMADKTEERMSENDNERD, BRES
NNEERIEETS C EMERAVEBERRAS. UL BETIHERICLSRATHY
NERHOEMET EDEEEDES (potient safety) ERIET BT EABREL, B
BEBED L O ICHENERL TREHRLN - LIBA. BRFROAEHA K54
HECLHRMBEREDRLT, RRERIBESNLY, BROELEOTUK (peer
review, EBM,.informed consent LW\2 P RATFAILKDERY —EIDQCHR+TM
»oThE, FRERICONTHESFHACONTHLERTRBTRETHS S,

5. COEH. BANIRGEFEOREFRMSICMT 34/ K51 e, B
UEFHEHEASOATARERICHT H18E. AALHLHN. BARGLOFMER
ICBAY SMEBLHEDBHTIVS,



3.3 [EHROK) —HBEEEIE (EBM, managed care)

BEBLAACHLT, BNGEREEHTILLECT. BEORLESTHELOET
BREDHETEBENDOE. RIICET<ES (Evidence Based Medicine = EBM)
THbH. HROEMRKI. BAROZREMELUVEETIFRE (B FENHEE. 5
FAICEUIZRY - #2ME. REEH,»SOOTFHR. R 1SR ENSHFEMES
W E) CETNWTITON TV, IhiISHL., EBM (2. 41 P —F v FLEICABENT
NWBF =g X—2H B\ \E CD-ROM (f1 : ACP Library on Disk2, Cochrane Library, MEDLINE
%) POBONIBFEBERRE. —TORETHRAFL., ARHEOHENEIC
BT SFETHFEMRECDONWTHHEMSHEKEMZ TH S, BEICICATSENWD FIEE
B (BBEHE [1999] ) . SHITK-> T, BECBIDIURIEZ@HS L. BROR%E
LFBBRNHD EMBFENTNS, ,

LT AUATIR ERREIRIHIC. FRIEICERITAEEE(LT 24848 (nanaged care -
I : Health Maintenance Organization = HMO) A& Y. & 5 [CEMGDREIFE - B
¥ % NPO (National Committee on Quality Assurance = NCQAYMH B, IR bEHIREL
DD, BEDBREELIFALOBKERERDDIPT. YRITRIAL M HITIM:
FERECL > TEEDOENECEMOKBIENZER I NPT Wb D (Bla5R[1998 :
p.1881 ) . BAT(E, EMCRROTFMITITEAELA TN, KBTS
BHDH, E‘?{ﬁﬁ’é”x‘b‘%fﬁﬁbw‘ﬁt\ﬂc\~:??ﬁﬁ%%@%@bfﬁﬁﬁé’h?‘\ ERDHR
E (TROBYRIDENME) ICRI>TWSEFEVEVDSRKRTH S, WThiTH
&, EHEHSERRIBREVOBREENSLZIITHL, BRCHISEROHER LS
B30Tk, F—LAEROEREFZE LAEE{LEEDHD L O LRBMHEREER
RT3 & BLUBLHBORENLETHS.

3.4 TEHEOARL RREMBHELI T - v b

MRESLIVERR. BBRESLUEESRDS. R - BX - BREELCENT Y
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SNz T8UARMI EAHRIC. YRS EEIMET SREESERIRL O XTARRITS
Té. THDOLREBAEI T« Fy MISEEICAS, EKRLRAOLERL, (WDWEIER
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el AT, BBHEEIZE SHRISRRIFIC LY ELEMTE MEEET S, BET
DE(MBMBEOHRICL U E FOFBE 150 RICHEET, MERHIAOT D S RithiE
LHEELETS, REBRICOVTRRBLUY W ABRMISIKFICL Y. #Ha/B8
SRBOBLUANTERD IS AP 2y oiLekdHd, KBICHRENDDHD N
SOEFOMES LUEREBAOBTREICERT. b hERD TEKN 2WESH
BOWEIERFLATNERESEO, TAbE, OFHERESRTS. ORMIOBE
SBERREORT N—F2 VIR RIRICRYBERICAEED 3. QL FKRD
MIELENHTIHEORR (EFOR—£HOVEWNCLEN) £ITEHI&ICEST
RIEMYR D EEBT S ETH D,

3.5 fHi{E3RDOMA
BERBIROAHRICZZ DI, HANBEDBIRTH S, PIRIL. EREE/ SRERDE

HICHTBRFCHBIBT AU HET-O v /ADE L. FHRICEATOSEERICLS
ETBRHKREN, TAUNDORE/ BFHANF+—Tlt. BAOHREND HEEE—E
MICEZ D05, BPIFREH 3 VREMD HRHSEFFERTHY. HROHBICDOWT
HH 54TV FOEBEEBRARED S, UrtisT, MMRECDONTREZOERE R
LT (F: 20—-"BF[H) . BHERICTONTIE. REMICIIBEILEO (FTRE
TRV, BREN) 750 ATERBEHROFAICOVTHRHEITEN.
ChicHLTI-O /TR, BADEHEBIHANEE (AMEORTEMEL L)
DBBIEEBHBECANSHRT S, #oT. LEAHEOSEHATHOTHEA
DEBNFREINDIBENHS LT D, LEAL ERBERICOVT, K4y (EHEM
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Ch5EZRULOD, BFTH, £EHHEOERELTEDL S2MlfE - BIEHE
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MHT, @ABYRITHY, ABRETHINOFMENRIEEICEDTHD D,

UL, TID55%. REREORBICREVWARKFICHMLT, RMMrSDTS /0
D= THERAAY PRI DETOERIEDINTEN, (BB THERKHE~OT
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Comité Consultatif National d’Ethique pour les sciences de la vie et de la

santé (http://www.ccne-ethigue.org/)

DOE, ELSI (http://www.ornl.gov/hgmis/research/elsi.html)
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Why the future Pg1lof11 2>
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Our most pqwerful 21st-century technologies - robotics,
genetic engineering, and nanotech - are threatening to make
humans an endangered species.

8y 8ill Joy

Each of these technologies also offers untold promise: The vision of
near immortality that Kurzweil sees in his robot dreams drives us
forward; genetic engineering may soon provide treatments, If not
outright cures, for most diseases; and nanotechnology and
nanomedicine can address yet more ills. Together they could
significantly extend our average life span and improve the quality of
our lives. Yet, with each of these technologies, a sequence of small, _
individually sensible advances leads to an accumulation of great.
power and, concomitantly, grg'g_t’d_a_n‘q_g;,_; '

S ————

Thus we have the possibility not just of weapons of mass destruction
but of knowledge-enabled mass destruction (KMD), this
destructiveness hugely amplified by the power of self-replication.

1 think it is no exaggeration to say we are on the cusp of the further.
perfection of extreme evil, an evil whose possibility spreads well

“BEyond that which weapons of mass destruction bequeathed to the
nation-states, on to a surprising and terrible empowerment of
extreme individuals.

http://www.wired.com/wired/archive/8.04/joy.html

How soon could such an intelligent robot be
built? The coming advances in computing
power seem to make it possible by 2030.
And once an Intelligent robot exists, it is
only a small step to a robot species - to an

Inteliigent robot that can make evolved
copies of itself.

A second dream of robotics is that we will

gradually replace oursetves with our robotic

technology, achieving near immortality by
downloading 6UF. canscladsnesses; 1t Is this

“process that Danny Hillis thinks we will

gradually get used to and that Ray Kurzweil

elegantly details inThe Age of Spiritual Machines. (We are beginning
to see Intimations of this in the implantation of computer devices into
the human body, as illustrated on thecover ofWired 8.02.)

But if we are downloaded into our technology, what are the chances
that we will thereafter be ourselves or even human? It seems to me
far more likely that a robotic existence would not be like a human one
In any sense that we understand, that the robots would in no sense
be our children, that on this path our humanitypa):!ggl_p_eyl‘%_t_.

Genetic engineering promises to revolutionize agriculture by
increasing crop yields while reducing the use of pesticides; to create
tens of thousands of novel species of bacteria, plants,_ viruses, and
animals; to replace reproduction, or supplement it, with cloning; to
create cures for many diseases, increasing our life span and our
quality of life; and much, much more. We now know with certainty
that these profound changes in the biological sciences are imminent
and will challenge all our notions of what life Is.

Ritaiatitt:-

Technologies such as human cloni

______ 1 cloning have in particular raised o
Z)v:/aar:]epr;:sswof the Qgg@qq ethical and moral issues we face. If uI‘ror
, We were to reengineeréurselves into arate
to reengin ‘ several separate and
unequal species using thé powe i he o
] r of genetic engineeri ‘wé
would threaten the notion of i is the ot meratan
b SO AN - - e
our demmoergy | ouenof quality that is the very cornerstone of



The nuclear, biological, and chemical (NBC) technologies used in
20th-century weapons of mass destruction were and are largely
military, developed in government laborataries. In sharp contrast, the
21st-century GNR technologies have clear commercial yses and are
being developed almost exclusively by corporate enterprises. In this
age of triumphant commercialism, technology - with science as its
handmaiden - is delivering a series of almost magical inventions that

are the most phenomenally lucrative ever seen. We are aggressively
pursuing the promises of these new technologies within the now-
unchallenged system of global capitalism and its manifold financial
incentives and competitive pressures, T T

Similar difficulties apply to the construction of shields against robotics
and genetic engineering. These technologies are too p‘owerful to bg
shielded against in the time frame of interest; even if |.t were possible
to implement defensive shields, the side effects of their development
would be at least as dangerous as the technologles we are trylng to

protect against.

These possibilities are all thus either undesirable or unachievable or
both. The only realistic alternative I see is relinquishment: to limit

our pursuit of certain kinds of knowledge.

~ Itis this further danger that

we now fully face - the consequences of our

truth-seeking. The truth that science seeks

can certainly be considered a darigerous _
“substitute for God if it is likely to lead to our

extinction. 77 T

If we could agree, as a species, what we
_wanted, where we were headed, and why,

then we would make our fUEGré much less

dangerous - then we might understand

what we can and should relinquish.

Otherwise, we can easily imagine an arms _

race developing over GNR techaologles, as it did with the NBC
technologies in the 20th century. This is perhaps the greatest risk, for
once such a race begins, it's very hard to end it. This time - uniike
during the Manhattan Project - we aren't in a war, facing an
implacable enemy that is threatening our civilization; we are driven,
instead, by our_habits, aur desires, our economic system, and our
competitive needvtbp know.

e = S mevrn

Thoreau also said that we will be "rich in proportion to the number of
things which_we can afford_to let alone,” We each seek to be happy,

butit would seem worthwhile to question whether we need to take

such a high risk of total destruction to gain yet more knowledge and
yet more things; common sense says that there is a limit to our

materiat needs - and that certain knowledge is too dangerous and is
best forgone.

But many other people who know about the
dangers still seem strangely silent. When
pressed, they trot out the “this Is nothing_
_new" riposte - as if awareness of what
could happen is response enough. They tell
me, There are universities filled with
bioethicists who study this stuff all day
long. They say, All this has been written
about before, and by experts. They
complain, Your worries and your arguments
are already old hat.

Knowing is not a rationate for not acting.
Can we doubt that knowiedge has become
a weapon we wield against ourselves?

issues raised here, with people from many different backgrounds, in
settings not predisposed to fear or favor technology for its awn sake.

As a start, I have twice raised many of these Issues at events
sponsored by the Aspen Institute and have separately proposed that
the American Academy of Arts and Sciences take them up as an
_extension of its work with_the Pugwash Conferenges, (These have
been held since 1957 to discuss arms control, especially of nuclear
weapons, and to formulate workable policies.)

It's unfortunate that the Pugwash meetings started only well after the
nuclear genie was out of the bottle - roughly 15 years too late. We
are also_getting a belated start on seriously addressing the issues
around 2Ist-century technologies - the prevention of knowledge-
enabled mass destruction - and further delay seems unacceptable.













