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A e T A e

4 Hgtolekz 2| STSO| 5.5 £of| v]uIt Aol&
M= A9 el ARt e =8l bl 3k ol=g Aol E olslste
2L STSOA] edtis Boprlée Avdst 918 AFAHE0] WA 98 Ay
29 ofg] mdl Afo|Q] zpo|et FEA, 181 HAHL B B AL )| uj
> 223 A3 Aol B 4 k. o] RRY T A BEE 1 Aol of3d]
lshiA 2000 7} ofu 2} 1970 of 1980 2 #&2] S2f7hA A STSS| A
2 2 W ESe] WSl WA Ukt o229l Zol7} 20004t o] 5] Fof
o] BA|A Aoldt A 277} HeS Holt Flojth mE Ay o2 of
AL AT T, ekl GAYE T AR TS Bol 1A HE RS
AF) #o] o] AUL ol L, TFHOR 1 FfolF FY 4 Uk THsAE B
3171 glalA BagE Ho|7] Yolch o] =R STS Zolzl o] ‘elAl Q4]
Z’(historical epistemology)oll t)3t Zo|d, I E3x+& SISVt 37 4 &= vl 9
A2 A Q1A Z(political epistemology) A3 Wi Ao|ck

ZH|04] 44'3]'713 AeH A, X]'Cq gl Ao, BEX]2](lay knowledge),
s g5k, A3 24, A, slelBEet 21, A=Y 93], @AY
B A S RSl

T 0| g7E STITHOIA XIZsts (2Fet71&2| AEI™ HHEAA o7 Afmﬂb (AF
CHAF BES|R||; NRF—2010—-330-800169)2] =28 HHOIA| O|20{NLCH At %
SACNA ZAstn o 93, AFEF 2, Aehstae] get *WM Lol
AL, Al B HAHES =EE Sdske vl & 2a% AT} =39S o 4t
o] Zt21E W AT S E3h
* et kAl 9 kAt Fe by HakabA.

A A: sisyphus.gg@gmail.com

o ety AyHaletE w4
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1. A&

2000 o] 7}8+7]<%8K(Science and Technology Studies, ©]3- STSZ 2FA]) Lo
A vrehd F83 MEtE gl Mg (participatory tum)g Fi= AlFEC] Yk
(Rowe & Frewer, 2004; Irwin, 2006; Kusch, 2007; Chilvers, 2008). &o] 2] #3ho
o] F3t7|o] EeUol ARA =R AE Aet7|extel HEke] ohy
2} duk ANIER} oAl Kstakeholder) E0] Zroigto 24, o] 23t =4
Aol n FHAR Yoz AT & ke 14T A3 sfo] olo]

3] 9](consensus conference)Lf 7]5"3 ¥ 7Htechnology assessment) 72 AJ912F
of NAES AT YO Hobx] BATS Bat opjek, AR A o
F 2AR olelgt 74 Holsti ol AEs| Bl AL M| dik
2000 ol EojA= AAReZ U XY o] EAlof 2 MR HAHS T
SAETto] ofuel, EH, SRR, Z2FAY I Qe STS a3
A Aehe o] 24, A, AHA Ay HelE A4S Wtk L TE
A4 BAfo] =9kd f-2lue} STSO| A-9-of e o]2gt Malrl Fed itk 9
@ A 2(governance) S A-5h= STS SHAE2 917 AWAL7 A 7s
= A A9 Aol Al A 99 AMdAz Halskal glok
ot Al ol2fRt Hate] ojm|et Fa & FASHL n|F o] e BAY
She A5 Wil ATHR2A, 2009; SHAZ-2-gH, 2009; 424, 2010; ©] Y
3], 2010, 2011).

Ty FolA AP FHEH= STS AFE £ v BAs) B, Zojz] A
ghofl shube] YArate] EAsk= Aol obdE & 4 Stk A& Sof STS7h
SHA 2| of APSlA] HAdolehe wAlA BlolubA] M7kt dukels 7hef A
SALS B o R sfjof st ‘A|39] &2 (third wave)S 545t Collins

& Evans(2002)9] =Fof tjaxs S ARE Ao E AP GJAjex

o)

MO e e

%

111
\1
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ANUHHE Sot 2el7|s HHEA

2} o] ZF3t vjHz] FAS Yegkth(Jasanoff, 2003a; Wynne, 2003, 2007). 25}
7|=3to] AHd 9l ZA|(matter of fact)ol|l A -2 2] Al (matter of concern) = RoF
= &°F Ytk Latour(2004b) 9] o]l tiafj A= STS 1A tjoll A =3} vl
o] =, Law(2009)<= ©f & FHFFef=kal A Akem, Daston(2009: 799)
© olg E3 STS/} pAZolE 2/l Zolekn =9ek]w Pk ojelg =
e ST Fofz Hekx & o AldsHA &40 & Has A7|gth
o] == A WA = Folg Hdoholeh= T STSS &5 &of n|Hgt
Aol & 7HA= o2 RSl EAdH= Ale s =8l o itk o
2ek Aol & osfish= AL STSO|A == Wat7|e AvfdLsat 9 A+
Aol WA H‘ﬁ AW 20] of2 Bl Afo] o] Zpolel FFF, 12|l A
e BAS) B 2ds el vl Fa7k A3 Aol 2 & 7o B
OJul (@A 2§/, forthcoming). ©] =] 7 RA| Fike 11 AolE
sisk7] #fsiiAf 200017 ok 2} 1970 ee} 1980 2 AS® &=t BA
STSO| A= thE WHESo] TSl AHA Uebgd o] 249l ke]7} 20001
tf o] 52} i) EAloA Aoldt U ZA7F HSe Hol= Aot 1
= AP ol &2 JAMdE 7HAAL L, AERIAE JAUNE T AR

& Zo] 3A B A2 AT 2|9 AYs olajstaL, g2 I AjolE
4 7 Qe 7Hs S B SleiA 2agt Aol] wiiolth 2y the

t

SRbE, o] =RS STS oz H3he] abA 942 (historical
epistemology)°l] thg+ o] w(Hacking, 1999),) 1 H3i= STS7} 37 4= QU=
|2 o] AR|A 4] Z(political epistemology)S A Hi= Ho|t}.

1) Lengwiler(2008)1= ol 8] AZH] ejAtoh §8L wahal, & Rol 4] Mol v
o o] A= Th WHEe] SAT YO Holat 3ol YT WRES 5

U2 5184 2tk A7 Atk
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57 |&8IHT 123 25 33-79(2012)

2. ABl7A%R ool Fetrl&EA AT Nelking] A1)

Edge(2001)7} A3k v} grol, Gi5te] STSHTH: n3he] STS7} o]0
1

22 A A o WsHA dgetHAl SdFch ddistae] Wl
o5 STSEh= SHE HofollAl 7Hg AR e ofd 82t 5 & golgled, 1
U 19680 78 3=9] 7177 24%(Cayuga Lake) Ao AT 2E 4

Meleln W a7 AsAe 77t B Fal] $IR A
Ao]o] eyt 252 HAHCHNelkin, 1971). T1U9] 2 AR &
& ofo]w(Alfred Eipper) 2-& Tsb50] o] Aol 4 of® ofehe Hi7to]
WA, Aol AU W TSt AlUSI )] 4 Bt Eo] U
M7} B0 AE Al n)xe A 7120 74 7170) B, Arso] 9%
59 3 AR T2 dlolEE AN 4E Btk 53 1 ofe Tt
5ol AN Hate] dolelSo] AugAsle] oax FAE e el
Lo, TYE 1 ol47h ASIgsle] SRAQ) Balo] L4 A Sduk
of A7} ohet 1 mao] ulzkel o] 9Il] HiEolekn EAc o] 5 1
Fo E2E YolEE S HolE AR THE AT 27t 4% vl
A4 dlolE|o] The Zme EPer, olAlo] BHANES AEAAY Aol

to] Walo] ATE HAH FF
o) & 49l ARBE ) BEAS Aole] 0] 712 BAZ BA o
E O

F2 A7) A AthNelkin, 1975). 52 /e FEdle 3jAHE] A
|

SIS g A FPBlks F718 AN, olefdt Al sl
e W ARS] E T2 RIS ARL Wol WE 2AS s
o7, 7|43 ¥4o] XAk Ao] Walo] o] S 53| ¢ Ak

2) o2 A7 AR WA WlA0] B3| FHw, ool P57 s Wl
o] A4 W77} ok o]l ML AXWA 19699 480] F-8FA7| AL A}
£ Lo AMS 7] HTHNelkin, 1975).
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2] g ¥ o] o] WS, 7 AT A Use S0 il
2] grow, A4S0 AEHEe] Ao FA4L EulsH: $AS Wk
of gEgch o] Aty Bt Yolelts © o)A ARHQ YAl A
Fax) spow], wake Ato] 7hd el el o] of ) e

a
o 7] mEel A7le 784 meol =4 BARREl s HH

=~

<
o

7le ZRAES} B of2et =S| b o WAst T 19744

o
[RIAFE] 2 Aol B QTH A E, 2002). 19769 8ol ujAI7A]
AR A8 SHAAZ AT NH
o] 7ol =aqlo] ul3o] B uf F5a] s} ghriu] DNA 97-2] SHAAS
wol7] 9%t W 717 AINGE EF RIAE Ao] AEHS. HAEL

A EL B3 B
BE 5 Ab AYS Ak BSFAT B olefat AN Folk Hot
ATE HIHe 7% ZRAE dsjd ANES] 4ol ol HA] Solud

1960 o] -9 RS Rhgsial qlom, uehA HeAE o2dt S7tE=

@
o)
H
[
o
~N
=2
ifi<}
fo
o,
=
o
s
rir
>
rg,
>
toh
1o
lo
o
1o

27 BAHOR Wsha, ARs} AR AT ot ofF YRS
FHoHe BAoR BA Wslor ke Rolddth TYk 24 oA ol

st o) Fa4t 93o] AR A Aol A Behe Aok A opd
A9} FAle] A2 HHe, 7 oW WAl Beg EAska o EA
o] Trstei ol ojwl QS A Tto] dislA TskAlel AlRALEL Sl
S 3 Urhs ol Bt Asle ze BAE 918 Fasitn gagc
(Nelkin, 1978).
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wzlo] BT Aol A TeteTo] et AnlSe] Holk £ 74X The
Ao vhehytt A4 Az b it A e ZaA e vhefsis Aul9ie

e AUES] Y8 AAPA A4S 57 o}— SHSs| 478

il
ﬁO oL

[_JTE

o b 2710] A8-S Aol BojAsl HAE oém S
ATHHoIT 5 WA AR A RAABE AAE SRR AR
234 A7) 9IRS QAF BAHA, oo FH3| s Tajrhs
AL WL, o] ARe| 2ANA SAAAETAT) FAAE Fol7] 9
o ATARFES AR o159 FFo| ATIAL ERA, ol Tkl
T 7bRe} Wakg AlwEe] AR 4 olrks MES AT HelA oAt
Aoz ofn|7t gleh. TFAE o] T Ao, AWEY AL AT AUt
A, AT welA, ATE S Askes Ao mEe A & A

wiaol Aol et Aol AMe) Aol SeEeA, AT HA A
A AR A4 wHEo] W Aol ohugltk WA glojA Ao el
& HEAEY Gelolgltt. v 2 ARV AEA|Alo] FHH Aol AHE
g 3ol We EAE QAT ol BA|9] sjde AR AL
A GRS 1A Aol WorK FFse Aol AlRlEe] “d7e] o

Aol gl Soblis stel ofuieh Bl dtefold miFFolel el
A7Ie AN BT eiE Al WEFole] el ¥
A7V o] 9L Bk olgle

=

3) Wzlof] gt o]t a4l oE-S FAITE HARYO] At 1970d ek Al
AT W WA ol e A comeregerise) A1 A2
Qlofl EXet= AR FEFTH= AFAA Q] SHo M‘Ziq gk o] of
o A8A4o] Harlee] A4 e Qelolrb] ABek AL o3l BAEe &
A ke w2lo] 3|4l 0 2= Pinch & Leuenberger(2006)S 2=,
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3. 1960~704t] 7|&A%Fgrte} A8 EAd=0)o] ul%

1960t FHERE 1970t FRte]l o]=27|71A] WAs &, At E=AISH]
A, e T o Heprlso] ¥ ol #AIE dfdste AR Vs
AFH et 7]%4 o’ (technological fix) 7+ W o] A|9TE|Qict. Daddario
(1967)0] oJeljA]l A5 AAIE AR w2 1]-8-31 2] 24 (cost-benefit analysis),
eugold B, Al2F] AUl Fof HehA] WS ARgSiAl ofg A
3] o] AsHe a4 7S Ao r Fste vl AR,
Weinberg(1966)°]] oJall 4] Al $-2o] W ALS] Fjeho] “grej 2] el Whalo

= U o
2 W 7] whiel Al 3ehAel siEchs 71449 a3 Aol
o mhaola 4 o % 53 714U A A 7)ol B

=
olll= ofe] 7k HAA, ARRlA A9 =AY oS AT o Qe ke
2o Tt Aolel PEHUT, 2L YHASA s Y
W g ch(Kasper, 1972; Hetman, 1973).
ekt Absla] gk} AT 7
sgFE7e] doto] it BlEE GA] of=He distwe Cweksiekey
(Science Studies Unit)o| A AES 2 732 Tt= 520
St ol fsfAf A7] = AeiWynne, 1975). 7] FFF 7kl tigt ZLof Bl
A ste el gt Add S wldetd o =W sl AEF eIyt
&0l Wakth A 92 Kuhn(1962)9] szt 7idS =dsiAl &9 3

Ao A oleln 2= Bl LH BN} 2o HhHRo| ThA] 7|49

RE ey Ly | E

mlm
_\;4:
&
L
o
rE
o
of
:%
N
o
ot
0
rir
N

e}
Of

I R e B FolA 9% ot FA Aol et dS Fl
o]

B3 Pocock(1971) Q1g81A], A1) AeloAE s2ctel o] $i
sh, maka] V1&EEsie Ba 440 2Rl ol A4 mew
shupe] A sfelchelo] Bake Aoleti Fgaich. oA BA) F1&ATE}
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L )t ABlo] He ABASl HAE 7

HKET N GBRE ANE 93 B

el Flolck. TRAN A 71497}
A

SL;Q /\}/\10 /\;00].51 o]az‘s_]-

S
2N 2
P

-~ o
Moz
flr oy o oo
o, U oﬁ
&N
ro, 2 M
HT N
i
of
rlr
Shs

+
i1tad
2,
rl
X
%
>
o,
off
i

ul st 2& a4 A 2Ua 4 Qrke 950) Fakrop o) Aol 7%
& Aoleit

9] ofgt e =M Sute] WAl 2T ol Hal &401211:}.
2001 o] A4 Fo] Edge(2001)7} B3], @A JEM e St 1|23t o
3 STSO] F7E ulAHQ) ARIS AHGHIA TR A1) TAT} e e
o BAE S o WAL AR dizolth A £ ThE A
B, 9L 7 SGPHIete GA BAB Q4jo] gkt AREl] thE %

B HEANIEDTE RASE e ik A1 A §

ol
-~
H
30 r[r
v
M
)
I
o
)
ok
i)
e

0% Wynne(1982) FIE~AQ] PALUIEA ATE ZABHE 241995
of Tt T4 Aol A TebSo] WAl BakH ApAle] gel 4ol Hstolet
< &% HolA YA = FE5T Al A(ritval)ol] =3Fsirral vlHgcy 123 1
= 7 &gaErieh 2o HUoln skl o] dhat FAZ ot A
2dl AR o] & HHEz|of A H o] Fofe5o ko tiet $& Aol o
I THWynne et al., 1988; Wynne, 1989). o] X| &2 HZ-WojA SAE A<

m\ln
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F7|&8IHT 123 25 33-79(2012)

A= AAKES AT 5FEe] AlAREAE)el @4sHA thEt=

Aolgieh. o B 2HL ed AT FAS 3 Wola BFo| ohek
A= ThE ARRIE A, B2 AAR Aole] ZEeldr) thE w2 sha,
YAAES ST AAS ot FYSet BEAE AFsHe B3 1Y
h S, BOREES BEANOR JHET Bope] AN Uold FB 4
Ao AT ATkl AT AUk MR o]g7] W] o] 59| 458 3
A BT o] YIUE Flole 1EA ol Hek o FRF AZL, B3
So) Ugo] REHY o] gL, Fr ol (o9 B o] thefA of o
Mska BHE LS 97 AL o] v AH(ay)eln T4

(ocal) A]4J0] oo] el alAok Teke Holick. AElT4el7} Bt o4
So| 3ot 1 a2S3 AglA Dol 2 B& WAt 2 Az v)
<=5}7|(Barnes, 1972; Bloor, 1973, 1976), Y& 98 #AHYAo|Ao] £A3] o] F
o] 2]7] YA FEkatSo] duk AJulSo] AE o
£ RS QAAsok stul, o UolrhAl ol HEA
ot gk Tk maEH A4l ohel Heicks)
Kojnl, aHoR Eolx Tk 717 HEIRE A
BT BAS] Wl BF o AT S Q) W], ol F44 wekg
H38)E7] Yol E oS 39l ‘E5 A4 (lay knowledge)o] Easlth= A
Stk 9o ARSI BE AL LIAE A4S ANUAE AT
Tk = Qe 4012 AX}(deliberative procedure)’ & 53l 1}stof et SJA}
AA o] ZoT 4§ Q= LS whEofof 3tk A|oFE A o|thBoudouride,
2002).

HE S a4 AXo] £AI7F E= ARt digh derEe] A=A
Alof| 7]oq5t Al Y9 HoFEol XA ¢kt Brown(1987, 1997)2 Al

i)
o

Az F oA WEyS ofn Qle FUlE0| X&) FACE(For a Clean
Environment)2t= T4 &] 2ol tigh Aol A, o] &2 X]*‘Ol Ao £4 1
71=3 WEH O] AAAAE Wele ol 8% 92 P52 Btk FUE
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Zhet BEE BAX W BANAE AL ANGYE A2 oJshu
oSS HIHEH HE/F(ay exper)Pom], olSe] Ashe HjHRH A
s

d

A*(lay expertise)of] T} ol gl 1AWt o] 59] “HEZ A= thxr| a5
= FlA fofxl Zlo] ofyzh, AIDS F-E Al £37] wiEo] dofd Aol =
etk = o5y A4 A AR Gsitvated) A]4]0] ¥ Al o] ti(Haraway,
1988).

P2 d4= F 7 0|24 S A& WA HH = 3ekA]4 9
ARRA TS RolEolal lglen, 53] Al=H="(credible) ] 4]o] of
Al Abel A o2 TS A AL -5 =Tkl Higt ARl 2l o] AR AE
7IRFsEal itk & 1= Haraway(1988)9] 912 A9 A4 g Eok=
oA, HHE7FE AeAA S A ATh 22al T AR 22 ATkt
2Arel 22 vjdETe a2 AR v ARl A(social worlds)o] T
3 FE2 S|Ashu A, ALSHIAE(Social Worlds Theory)o] 383+ So] g 4

g ARSI, el 2SS DL ) e I ) LA

Mo

7 Aol gL BAsl: o Hdelx) gtk Hls7]E HrkEpstein,
1996: 15-19). Q1AEle] Qi glo] Q1o G, vl RIS X|4Jo] Hstol
Hato] opjzt tatel Moﬂ ole 1 WETHE AT 5 oS Holx
A EREE SR

4. Collins®] A9 A Z=2 I35} STSO] “A|3¢] &2

AR Fa HE FUAE XA AEE TR AGe] AL
o BAZH 92 ol ARAN £ o sbto] YL PR, FALL

275 olevd shute] AEF 2RI A7t A%l & ¢ Atk &
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K

2B A7} B A RHETHe Qla, 2Hel XAlE AR 2|4

= o y
RS CFjo} Atk B4, o] B 2 U G Asiof drhe
A, 223 YA ] AP AANAE Hgafof Atk HRAY
o BAE BACE S YTk 1AW FUAL o] F AT Bl
3, A §85A e Bt ohel BRE A HlEgk
AFRI 74719 Bl FHAI S Holetn Boper), ol& AV % Mol
L tjoto g aAA 9od olgl AES AAIFCKCollins 1981a; 1981b).

A galxolet B A HolA hste] ofzo] Hlolelo] ofs) A EAL 1R

R4l thapshA el gleks el 1 olelst f-4e] Aeto] 7t
A o 70| AU o] AEH 247t At mott Tt =
SSIAL o]2 BAH fANS SeE, o)zle] Aok Wa Tl vl

c

25 9l olg o

e W Abg]Alo|a A Ql W AN = WHES
S E AUF9 9 AE 2 I3 (empirical program of relativism)©] 2}l g
A THCollins, 1981b).

ULV AEF TR APEA
A gells 2EF ZzIdof digt
(Collins, 1983: 266-273). 1= E3] &+ Atjo] slat 128
Seattha 4] L R} Yool S ol ARUE AL WS 0
sjol, Al Tste] 2 éoﬂ A a7t o8 A Adeien] PAHR

2 AiFY A 22 A

S
=
At )

o] sla)% ANA—L = oﬂ 7|dket A Z+

qck. ol ol Feld IAWOR TAT - gl A% 827} Y
<, Fd2e olF Ao npol S ETY 9] “U5A (tacit knowledge) 7l ol
A WA ZcHPolanyi, 1958). EvhUL= ‘HeiatEo] =R o7 HFHE AR} g
Wol &L Qlep = ulofl A F=A NS AR, ol siAol oshd ¥}
SAFEE Aol =8-S oA &t gl B4 A (explicit knowledge)Tho] of

=-1- L
Uk A% b 9AE 22 7148 5 9k GRAS 4 ArSolgt b
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b7|&stAT 123 25 33-79(2012)

Uo7t ZYAL o] B 7} 22O 2 34 H(relational)o] 11 AFE]Hogt
1 A ZFTHColling, 1974). AFE-E AAle] 183} 8740] 2ANA sk
FAel o AEUAE 2FY 2 AR SPsRe, o 2FH R
MBS ‘shte] e Aol sAsk Zlol v 4RAZ AHYsH: AL
& 4olgick. olefet AEIH TS o Akl Aol R AL WA
7} obd7tE Ex "ol I3 H—17t ‘AdAte] 3] (experimenters'
regress) 2}l HE2—F A= 7] A 9 tHCollins, 1985).

ZdEA QIRol, FHUAY 27| AFES FE YT, HolA, 2AAEY
Soll thgt A3 ] 2 A(replication)o]] gt AE0] et 2] 2] EAfA] Fazt
e, FH2Y 27] AR dEAZL vie Fa3 aagivhs Aotk o4&
A& e Bt Jek A= 238 353 FsAleh v, o] A
AR Al garelsel 93t Ao] ohdet Ff-H £l 7|23 & Y%
O AbelA o] b Bjs=g Aol 4= USL7] ol gl of7]ellA] o2t
o] wiers FYetol oS A4sH= Aol Fasitt 18] EA o oJaty, =
gho] H A S A sk A 27 Alset’ (22 A S “3o] Mlcore set’
(& 4 Feholehal §& A2 I3kt FEA et oA o] W =AY
wfelehel s Sa-et 259 9] WA} FEAE WP o A4RE 29 2>
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ANUHHE Sot 2el7|s HHEA

FEHE0) AR S ArfsheAl BAA2 Bt mEolLt A certification)o] ]

L OARIEE B3 A4 gA] 7)ofd 4 gtk 2 e ol 5L B4

of olefst HAHEA ARAP) et o2 wigoe RN FASL Tt
o

o] ylzslo] st o Aashs AL AU vjekold] o] s 7

A0 8 ool tigt HEAS FHHISE AFro| AL, ofjo]
ol 7123t ofo]z=of diet He(genuine) /e FHIE o502l B
(Collins & Pinch, 1998: 124, 146). o] A o]u] ZEAl HEAS 7k o]
o] et FAEZ AT 4= kil Bok=t, ol=gt A7 19 4
Hdel 7)1z3 Aot
FAE 200290 R oWAS} A AR 27 =id WY
(Collins & Evans 2002). -4 1= 2 400 |7ke] STSQ] SALE, F}ato] 9f
S48k AARIZEE Hol= FE 1950~60d 2] “A39] 54" Al7|<} 25t 24
o] 5H& sAlst L WE ARG A3 &2 Al7]E WESiTh AL
3= Aol vhE A4 thE Hf glokal A=, FRIAL oW
&g o] @ Tl ofdf dd Hslr]so] ¥ =] Il UEH=E
= 7L Zld = Qleks =A7F AR AP oA E
TS Hof LHOM% npA] AlRlEo] o Wol Zofsh= Zo] ZAE ©f v
= Zoghs A1) gt Azbo] WAL, o) 3}
ﬁ}i}fﬂi Ha}r)eo ‘%‘% l% Bikrid EE}~ 23] &
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XMO] AIDS BHR}FE A x| 2]
2l ZRa) ol

9] _44 AR o] A7 He AL 2|oksta, o] T 12| Fefe]
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2
=2,
~N
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ot
N
s
2
rN
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N
N
offl
e

o
k1
%
1%

A o5& Foplo] olgihE B2 Aol| HrojAlAok ekl UK Collins
& Evans, 2002: 280-281).

&8 AP (Lay public)

plEgxipe Herls

(uncertified specialists)

/\
H_|_|_|‘| 2 g8

(no boundary)

HET
HEE
(certified | HOIR TByo| =L

. . F 5
specialists) IuE'IJ-_
[Other scientists
lacking
core-set expertise)

= AA|FcHEvans & Plows,
2007). 710 oJshd HEARE Amdas =40) IS 7)4% S (technical
phase)x} A x| 2/9152] <+ (political/democratic phase) 0.2 JLEsH= AL ZAF

2 8t 3tk o704 7]&A ZH AL AEAE Afo|o A thato] H=

HREA] S, o] S WAAID BSol WA IH Bt

=
2
2
B
1>
ftlo
kr
o
filo

=2

49



dee =ofoled], dHlae of ARelMe e o5 FAH dF=
A= Al=7E Basietal Witttk S8 o] A= 71944 dZ7mtol

otyzt JeAg4 A4S I AFEE 23EY, oS HlsiA FFekpEtk

o
)
i
I
i
N
i

2,
S
é
=
=
:(,Jg
>
rlr

I

2007: 843-846).

Collins & Evans(2002: 238)= AZA O] “FHAPS 7zt A, RAIES] B
4 ol olefat FHAL AN Z 4 ddrkn FAE oS0 P WAZ
B2k 3R, 71018 AEA he] Aol Aolutr] YaiE Holx of
o AR} 2ol BB MBI 1T ARANY FEAEIHE Y

= o
(interactional competence)= 718 R 7} Qltt B4, 183t 39 A5 2-82 A
o

242 7hal Furo] ARAS Aol A Bele A 4 ek A, o]t
ARl A 11 A1) Aol 275V o] ol 5e-e BAIE B $stol, 3 1
BT GALET S G S 24 e UE 15 ALEY 5
522 7H ThE e27bo] ofs) EElofof Stk XERO R, o] o]
Pag 212 W] 9T 2 U HEHEHE ATAAL 2= Aol
th o] YASS AEAAS AL 5 Folo] BATAE AP Aol
A A 4AS Fhdths elgltt

S0} o 20 o)t ABITLATS] B A AREISTo] A% kedhA] g



ANUHHE Sot 2el7|s HHEA

e A wAl, & et AE7IR EFEolok sk e wAIE 24
Ao thfr] AAFTh= oA 29E 7 4= QU E, 0|59 =9 Al
5ol Wol HAE sk Alo] & 22 AW ofueh= HE i A7IAI7TH
*1 Fhofroll gt 3FS o= W 2% Aotk Barry(2000)7} <] 4
%o, A7 A4 diishA)7]e gl B2 EA7F 9lon, vAd
B7H) AHde] el 7HA 7] Bohe o & Azt ZA3HE /AL o=
A= W] witolrt. o]59] =0 o3| o), AR, theFst %99 A
Z=7t ol gEEY 7efH Y] wAZE AFsA R sidd 4
HHEo] A AA (reality check)E 7F5F Aolrtile &
A %ﬂiﬁl} OHHJ.i—J %—4011 A7} %i% AL ot 94 7H

i

il

ook 12 Ar

b s A RS Aol ot ek 24 et Ao
FArE|Ahof sHe Ao R HATHCH: Jasanoff(20032)9] Fgo] o] v
ok 0|59 FEolA HEH TSHANT NFFe] FACH)E £
=R

o
H o o

iy
pRSCH

=h
)

3 wojo] 4] & 4 Qo] 1 AT o] o] Byl
5% o UEHel 240] Yeld 4 ek oboleiue] ARHYY Aolch
AAZ 0 50] 108 Z7) A n o|SL AR IFE 749 A% F B
Ao] Igke B rstol et o) ol el AS FA) egtrHs Ro] A
oft}. glo] Mgz, o]50] A3l olgrol et SAAA S HEUAE 5
2] 71474 AR olEHE goiS ARGl Stk A oA o5 ]
& FHA A0S Seyekn B 4 GIolhWymne, 2003). OJAHARHO] WA
ool ket Weta AN chal ok Sk Buxe ouse] T,
ol Z0] Tah7140] X F A IR e WAIE HAAYIeE Ro] ohu
L 99 Ao FEAY Aot

E TR W ofFo] AR s Aua e Rolglth olEe Ay
Aok X gE EAsHs Aolekn /AL, of 34 eko] ko] A
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WA 49 7HAS elshA @dkths Aolth $ AFSEolA A EE
|2 HxEo] 7de dolve F4o| U = B4 2H, =
O] 2710 719] o}z o]of Thk AT XA & FhX|A] ECHE A &
4 9tk AEZFEOIA ARIECIA, B AFFEL =40 AAEUA H3}
ARAE FERE Aolth 7)ol YEHE HFPEo| A% vl 4 Yk
Gl W3t HWE thE W3} HL A9

2

' %
QA thabak Lol Tk 2|4 0) Adto] el

of A% &S Sefd ARFS] AZlets AAS WYl AZYE Zeoltt
(Tasanoff, 2003a; 2003b). FEHe] HA A2} o 59| #LA| Ajo] g A=
4otk WolAl o Callon 59| A77F /4 & HolFi, o Falsg)

L 43 Th2 STS WHEe] 78 Ao rkCallon et al., 2009).

5. ANT, spolRele 24, $ao] 24

Zep0] STSSHAR] SR =0t g5 Sz AT oA YEYA o
(actor-network theory, ©]%- ANTZ )2 8} x| A19] A}s]EAJF0)e} Qs
o S W G AT Yk o] £ AGL Yate] Fel At 7149 A
A% S840l A WS MBalEA Tor &S BN S5

flo

i o] 5 A19] rie] AHE TR, L AL ANT 27l 41D
FAFO) AQAle] RS Waks] o Fo] Asle] ofat o] TAL =

stz oY) A FESHA] E3ths Aolglth ANTE AtolA HH 4
WAL, A2}, HEPALS], AFY7HA Y e ol 5 FHE AoR,
sh7t o shs Ttes Zlo] ofyzEt st HEAY A LolA A=
7F MRS A dshs Z0Iitk 8L o] e A9-al ofHRt AT
= wi7fsh= EAE BEE 915 (agency)S 7H H] Q17Hnonhumans) 5] ${th
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ANT7} H7]o] ARl el 2 A4 3 73l A4S 4oz e b
M= S RAT, A7 H]RIZE A AbelE A H oz B H7kA o
op7pAt B3tk A2 74 Zlo]eirk(Latour, 1999a)

2000 o7} 7}77}%4x]ml/\1 R Z-52 B o3t ANTY H2& Af
AR Host & Egdoy)e =R 0] 1dlr|so] oo H&
5t7] Al 25 %Oﬂ X}*ﬂ 5] B AR SREs dd ARR7E QIZEH
2ol Fo] dorke Arglehe ANTO| Hstol| S sl 3 ko] 7o
el w3, A e ko] ARE A Q178|917 o] A A H
ot ofofl A% HA e oABA AR WA & AeAE =R
k. olof wlsl ZF2 ZleHdn AMEe] oo it 7]Ee] 42 H
wo7F WA AlRl(FR) Abol o AeAkgol dede B =W O
Hollle EtekaL ol 2Rt =7} eke] AlAIRE H A AlA|, AP 71A], A
ATt 3ol3)e] 22 ole] F7he UAF TR TrhEel AAT) v
231 kAl ]G e(Callon, 1999). 252 ANTE] oA 52 HF2|
HYETY g4 IAole Aed A4t uded] A4, dddat AEAA,
ket duk AR} A} sjEoiAlaL, oj2fRt o]d A EAF0] SR &
A RS = B = Bl ?XJ?&E}-

o|5 Hol7] 3| Z52 ANTY] ‘¥ Y(translation)” 7H'd-Z 7}A-2tH(Callon et
al., 2009: 48). g A gkl 77&94 7heju] A Aol A AlAlE e A

ﬂi

£ esto] Ao Vﬂi‘:} @ *e“ﬁ*a‘oﬂ/ﬂ H] 17kl 7]%@ PAEE X
shat 2F g% A3 A (research collective)S AL o2 E3f AAES
o3t 7] A(inscription) 2.2 BHETE (3) o] AgAlY] ANE Ztu
A3 9] ThE Y 9IAHE2] THA TV (interessement) S 523 5to] AF AL §jgt 1t
o4, 7|e4] AAE =3k Hl floide & He o552 (obligatory pa
point) > & W31, o] 5 HERo= AR oA AYAFE 2] 2o] AlA oA A&E

T JE=F MAE AE A SHlaboratorization) 3 H(Latour, 1988). o]2{gt HY 114

ssage
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= 17] wjFo|tH(Callon et al., 2009: 77-99). 1+ Al =

) A(secluded research)’ 7} UHFIE0] Fofahis “opAolA2] AFresearch in

he wild)' 9} 2 sobet 44 2419) ml%wu— Al zn o Sal 257bs 5

A 842 £920, AR a7 Al
4

u@
=
=2

>

=

In

2

N

s

El

('D

1
2ot oA B Sd2/oAeE 58 YR B g AErt

Aol o] 8o AT ki o 4 ek olEelAA A4 AAre] FRE
Al 2

wjZo|ct ZAF L o|EF} T ZA A3 A8KFrench Muscular Dystrophy
Association: AFM)2] 52 AMH 2 X|4] AJAbo] tj59] #o] glol= E71s3})
thal 243K Callon, 1999; Callon et al., 2009). AFMS- 4173+ A3 (neuromuscular
disease)S A1 Q= IREY 159 BEES F=207 3o 1950 t]of]
groA A thyo|th o]5L 19870l Al AW FAES Y5t nF
PARE A E(Telethon) Z2 WS Faoff Ho] &=t oF 19} F=2 74Fe] 1]
2 g glon, o]o] 191 d0] AUE A74(Genethon Laboratory) S A|¢] 417
2 Ay e 94 4TS S0 ST 017149} AR Bxjeh 1
Buso] AEAS Aﬂ%ﬂ YA et AT AAsEHE Aol ohileh 4
%

T ARES B AT T el Y9zt 4

o

rH
i)
ok
=
o,
=
_>.:
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_\.l_
=3
AN
>

Agtehe Aoltk. BAe] RRES 219 ofolEe] e o1guw] Sla) A
2 Ao] 2 ofo] 50| HFo] WSl AL W W AoR 29
sto] W EZstR=d), o] A2 A2E A4 $)ES(type 2 spinal muscular atrophy)
ofgh Ao disl] Atsh= HHASOAA w2 AR H3iek 2L AR
S TP |2A; o2 AER 3T o] AW Hel] A8 A1t
Y e ol e HlasiA dshs 2ol E4E0l’lr] otk
olel A L&t e AMIEY B
AEA GtA oz Histe] HiEe R
A=e] A4 eohp-E

= 4 Hegon, o
2 gspatzo] 2| Kohe A Fobd 4 9%t Rabeharisoa &
Callon, 2004).
of7|A Hzo| shxjel shA} REES A7 Aol tigh 2|4 AAke] 4
o A3tk o5 FAglol ARV 2T HA, 25 A WFS W}
A

AR A3 4l
ok

R S
£ o] 43 BAEE T Yoz AUES Adshe, o] e AN &
A Shke) WERE TAI o] F o] AREL AAISo] A AFe] Aty
2 AT FES AN, AW AR o] B B WAL B3 A
A A AA ) Bholghc, SIS o] Il S WEe] 1A ik el
H ARHE BRI U2 WAES ZF YEYIES FAHL o|F T

ol g BeH A4 Ak AAle] AAAS FARCL B gE
(concerned group) ©|2F Z9] YL o] WEILHAEA HEALS AW
oh T Ane A4 Aol thEt ARG dolyomK e A4l A
A A2EZ FAO| olRoldith ANT folz waiw BT



]

{517 |&501TL 123 25 33-79(2012)

(interessement)o]] A&dlo] AAIEL] AAYS SARX O ZH R AT AAA
& FAAE 3H= Zo]th(Callon, 1999: 93-94). 0] 52 o] 2|3t 52 74| 2|¢] tf
o) Wzl AT o5 NpeRo] Mol PsAS HojRt
ATH<TH 2-2>).9

23 0B ANTS WHAHE SE2s AsTATole] 2AT 2o
of Asto] AlRlo|i; 0l 2L <Izk W9l Aolt FeElo] olrhs UL v
Bk ofefat vjzke AHlz} Alslo] dfat SRR (B2 ANTS) B3t
of ZAsHL l=d, ool &fshd Hste] tiifo] H= Aol A AoA QIxh
H] ?_]ZIQJ HE S| oA % EAfo]5ol, ARl QIZk Bl QIzke] A%t
5.2 9]7k-H|Q17Fe] op-E-El(assemblage), 22 ) gHA|(collective)o] T}, ©]
| wlelto] F5-& sh, Thpek vlelzkEe] Aelat Agle] Gelg ibE
A AA/ALR] Afelo] 1o FHE BHargt Sy FAE 70l s Y AL
2 o] Hddt= A & 5tk o YolZbA AR 7R 4 5H

A,

Halg AY 4 oA "k gEEL AT} AR, AP} 7hR], oheka e
2 Al diAle], & SEE G939 AuE =AY el He 99a
o skt AA, AR 7HA = SAsHA " Zlo] Hu, vlQIzke Eet
oot A=l A dEsiA 2AIE siEsof st

5) y&EZ 71setA 2Alol Fofshs AEAE oA AT ZQVieh HeE Fola,
x5 ot 35Hy A4S Fo M2E ZReAlAS AAde w3 AdAet A
T Folrk. 7] 7 7 AL E v, y=9] 4% HHHaggregation) A+
Ay e EHA AEA] 5 ooln] ARE]oflA] ZHEE TAg Heke] A ool 7|z
HAE BAsh= 2ol t,i}’“(composmon)% SR wAl whet s-dxo= A
A FAste Aolth x5 B¢ APdolA Zepaksol At olF 1A
A (seculded resaerch)ihe Z=8als Ao} AFA vpzol 3z}, 5718 u|E3t
21 FoAREl s olfAI= oMY AFE st 2L AAEY 8L 5
&3h= =4 A-H(collaborative research)— 3l TFsAIAL BAEY "HE 3
She B2 U o Aok die] WURde 19 datek Jde s 7P E AR
off 7]z8f o] F AL, Het4] ”J-Zr-er‘: de4] Aok 28] osf whEolxl Al
of 7]zs ek
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Elctoll o|3lBy aggregation) ~ ——

[l
(Constitution of the collective) —

ol =|E(By composition) ——

2] BIFEFEL(Delegative democracy)

CHRE DIFE0|(Dialogic democracy)

2EH oo 2fs HHE oo o
(By secluded research) By collaborative research)

i MLt FHE BT
Exploration of possible worlds and of identities|

(a2 2-2) Callonz} S2E°| i3I Z7Kdialogical space)
ColEt TEHSO| (HESDH DO, MEHAl0A O|&iE] TIRIR SRRt OfF5i0] ety 9IBS st
£ MEXQI 2| IFEFol= SN0 SASHA thXGIX| 23ICt, 220 SRE2 A §lol=E|
E Zn Z2 HXE Sofl DX et opMel vt ety 1 MM XEEE MER
HAlMo| M2 & ZSHQ ASHK|AS 21 HEH| SHe st 2IRxFo|2 M5t |E M|otsit

R 2L AWM el fA “EI7E Ao wP &2 4%
27h 7P e wAIE sl sfoF sh=t, old wAI7E 83 olf= A
w7t A Q3o A 2ol @ 7ol AL WIS H
A= 7] dlzolek. A AAQ YA o) ZAIE sdstr] fisf Bagh &3]
oAz QIZkete] ofyz} v| QI 2] of| EoE ojof gttt of4keieka:, Aty
o, A7 2L vlAE RS GRS vhke TFE B9 Aol
2 o] of A2 JBIoNA: 2]t ofwA A Aozt 4+ qlrber
ugk BAIE =ajof gie). o] o8l wata] 2] o] (Parliament of Things)
o] Zo]thLatour, 1999b; 2004a; 2005).
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57 |&8IHT 123 25 33-79(2012)

o714 “92l7k it wesbet BAL F HAS ANWA T Fol
ol ick(Latour, 2004a). 3 EHAE Tl BlQIZhe EakRt ol B A FURES
Bz YT 5 W B F& B oItk T WA oY PARE
of oluje} FaAo] et HZE AWES HAT 4 G AR Wrolt. of
T AL obd] ST Felrt ol ol A ke Qo] L3p] o], B
T EAAED AL S WA AR S Bt Bt o3
s 97t Qubt BesP B2 St LR E g Row, ¢
Pl A WA A O §AT 4 Uk FAL PlHE AR B9
So ojulet ZaAo] Tl $ei7t wolSel AWES 7|29 S vl
HEA T 2AE AR ol A WA BAE e R A Eo

et

o

7129] RS WahA 11 719k FaAol Wol XK g, ol % 7+ 4
23] sefafor s thafe] Elo] @olat nhxat <) ‘7<ﬂ o wos &
AR 17|04 AL upRe] B, RS ER4EDL e & S =
A ol2A Hrk<ad 23).

eHEE o] ool 4] B} & 4 gl BAL ekl O3k, AR sk
et ﬂsah wBe Y] AS, B PG Helst A

W50 7HE EelaiAl ek A 94 Aad )
7FoloGaia) 2 - Hl AT WRAAE =29 Aol thsiA E£3FA7] AL, HA]
At FepAp7} (AsHAe AA S, dlerte §A) e

AP BA A 7HA S oA et AlRIA Ol E v
Tstel e BT 9 BAIE £718A S5 4 Stk o7tk o]
gk =0]9] AofAf ARHC] FA(matter of fact)= -] A’ (matter of
concern) = B Ft} AT} HA|= shte] F3F LoflA], mhx] Lo 219

EuPg2A7lo] §HohE H B e 2 cosmopolitics) U4 2O F3
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Fth(Latour, 2004b; Stengers, 2010).

Hysts EME
[Appellant entities)

L

T YR (Old Bicameralism)

— 2| 2|2)(House of Nature) |44 2| 2] 2/{House of Society)
£ Abglifacts) 7}l (values)
© H =la);
@ a|7; ot
E x| 2w =Y TtZ/ael
a [Taking into account) (perplexity) lconsultation)
m 1] 2
3 Hal 2|

THW 2|5
£ ety HE P gy
EJ ahotd = 2levh (institution) (hierarehy)
go (Arranging in rank order)

A
[l

/]

S FHEHE EX =
(Externalized entities)

(a2l 2-3) Latoure| MZ2 ‘AFEQ| 9|3/

XiHnt Abgl, Adnt 74X|19| o280l 2748t 2oHel B il [eh 217k H H|UZE WRXS0]
20| o2 Ul 7IX| ZAE AX ME2 EME F45ts HYS +AsHoF Sttt MtEit

BAIL SR ojefat =97k the F4Holehs Rolck ol Holvt
AR BEAHOR ST B4 BAl] tat A ;Liﬂaai
of 97 A8 4 AL BN 9, E SEEE olo] gt £33 3

A5 SIokTh ANTO] ThE 120153 7|2 ofejet 24040l s
O WolEo]7] FE L45S wlze] thate] B 4 9lrPapadopoulos, 2011)

AR ol2fRt =o€ SVt WA A LR HA] ofal, vigt
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7] whEole}. 22o] Bennett(2010)2 eFEE ] =012 BHFAIAA A
%] ¥ (political ecology)o] Tt t=lof H714 2], 267} 3 59 A}
P2 T o]l ol WK H R 4L HoluA AR A
Ao FBH A7]H SEZ (vl materialism)} FHE), o

of Ak oolE A ARl Aget AR & & Stk

6. Fste] A e, B, DAL

STS kA A& b =(Jerome Ravetz)S o= hufe] AER =273 v
i tisfo] Auheel AF B2, T ANTS 2 STSS] ole it 3
sl 24417171 5T L sleaszele] gag ZeiA weAT @
o Tl o] BAIE Sdshe b theastolst 27 4854 Stk A
743 Fol, o] o] 24 ol giujoln] AT 1960t Eelx ExiHo 3t
stol Apsla] EAlol delA 27 ATaE T o 3RelN Tl Al
ool disl Atelees she vl F=o BeAsEAlY] ddE wol
Hhekar, Fof sfeuhdat 2kl oA A4 AdS A el Fith(Polanyi, 1958;
Kuhn, 1962). 1= #sto] 20z FHs Fof 11 &ofof 558 wde
Sl ofd w'lol| 2AA ZAIE = ol Hek=tl, 1o —40}‘34
ot HdsiA= 22 AAHA o]F 1960 ddof] o277 “e el
(academic science)o] A2 £4]& 15t o]3 “AMY 3} 1}8F(industrialized
science)o] Foko| FRE FA4FSh= Avket ML QISIth = 19719 9] A A
ol A HEHolm, A4 ANAE BT, Ao A meps dH|e) o
g A4 23, Eeh(unavay) 7|43 2 Aedske Bake viwy
o =8 b BAL EE BAs AdshE dellds gl A B
2]’(quality control)7} o] Eth= Aol thRavetz, 1971).
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wheba] Tete] A o] FAE Bo) Aolskel Teke) Asla B4
; 341 wat- weln Az

A
H 2 Ao, Fkgh 11 2]

Aol gty wpeke x# o] el 7)1 gtE
ol et IF AT 2| 2= o] A

A 53t Al ey
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e o>
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oz A o2 WYzl 98 Wejol stk Aztol vt Azt
B Bfshe DystolaL, Tsto] WA AR AGS R Bel vlRaA 4
BAT I o ) sholich 2 sl B4 ol A

Lo A N2 3] 7MsALS ka1, o] ‘H|a}EP (critical science)o]Et

2 w3l of Ml A 9eA

, QI7ke] Fel B Tatol ik, HlwEHS Tl Al 2L A
g 2 WAkt o]
glo] EatEle Aololtt.  ulgusre xm

[
()

of ohge MO R A2l

o= AP FE(field)o] 2+
Al 2ETL Qg A|AE Aol o] EAFRE Q1AL wrslok 57 wiol, &
shojut 7|&

Aol Hlsh o e siHS 8ok wetol7] = Fith ‘315
& A 54 2R Bl Aom mE AL AostEA
Bz 978 Wgels detoln szt ojg
wjziisto] IS Tjstel BAl9) dlaks Fual o i HEAle) deg
3ttt 2 QkchRavetz, 1971).

71 A Sl A5 A4 2 el ek 24
FRS vTieh mabHel Lot Balsh el Thotaprt Sl Aslor she
< WHE JHol TAsh= Aol ofy itk whEkA old A9 siE-2 3t
ABleIU7E ofyel, #ohe] =53 S 50] duiyt ARt Hrhe =
ok T old 23 wAI7E AR, st 2|4 o] EHdsirkal
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TAIE © QA "EAE ST Hho] eh| =7t o] 2 E oF 20| 0] A
U 5 HEY=S o AAFE S A K post-normal science)ofl+= ©] £+
o] EAZE Al EAH R SR CHFuntowicz & Ravetz, 1992). 2| = Tt
| ofeh, o] 20 Apefol] Tkt 2|4 o] EEHd2 AltE Ao ShAkETte]
[45HR EACIA STS 3149 714 Holgh ol42 uhglo] 2lgich. 1990 )7k
= STS BHAol A kst xlw EEAsTHE AZke Tek 2|4]0] SHAslt

o

N

= AZhaEo|ut Bk AL Alo| Hof WO, ol et/ 4wt wels
BAS ThRE Ao 1‘417‘& ofafele 2 GaFe WAL AT Tejstct
3t 4l0] BEAo} BeA Hat FakHel ol o ARy

Slof AT, skl Wi AslH EAlel s B4 B4o] 7k
AZ =efebatolHA ml=re] ¥t HAof F S vHE FIHI(Alvin
Weinberg) -] it 1= wohA 2Heh2 ¢l
S48 S ebe] ot et 4
H3la1 3 xfof| B A} SKtrans-science) o] ©
(Weinberg, 1972). 01] So] Az vARso] ARSI ks AS AL
2 5 e I EAoIAE duikEe] WAks kES S8TAE 2
A8k AL Eaate) A Aolalth 1 ol 100% 31
e (FE A o vhElE A g 3 o] T Ade d=E A

Al ok 4 g7 wEol ik Shelv L o] @A) Hsta H)7} elalglm, Bl
Kol Yxso] Qi EdATste] EASE A Ao R T 4 ¢
i, 3 82 flsiAe e e Akl A AE tEe] ot 9

SEofoF kil Htrh e R AL = gl AdAE, v 2k

ﬂ

>,
ot
b
iy
ol

7) Funtowicz & Ravetz(1992: 256)+= 2}Q1H 1(1972)2] LEA Q1 F2&bo] )Xl o] uf
F Zhee Ak ok
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W7ol Fe SAIE tE 1980t o] of2] =052 QI 1o] EfA
Wk 2840 A d8stHA dd Belrlse] Y= wAE derkEe
ojatte s sjdstels Awrt SHTYIE HIEtH(Linnerooth, 1984; Majone,
1984; Rushefsky, 1984). 3] 1979'd0] ~zupel A U7 AFze} 198413 0] 1
7FE 5 ARAL 18 AL 1986W 9] A=l A FHuf ALaLe) WA 5 0 A
A5 QEE o713 53t 71e A A ARzt SRS A dwrkeol
71& A2l wHARt ESAAEE At 2 FAIsHA] Eelthes oS5 4ol
of T2t 2= 19708 & FHboll AWHJohn Ziman)it 917 ek} A
3] 3]9)(Council for Science and Society)S 223 9|3 2] $=87F5Aol that A
75 ol ot ALl Ato]o] AfmArgS 'R, 19779 19780 =
o] FAA 24 AF A ZAE tFe AR 24 A2 L5(Genetic
Manipulation Advisory Group)el 3oislHA] a2 S o 74 535}
A" AR Helrh o]% gh =& 1980t 2ol 2| =th st (University of
Leeds)of Al $17-9d2 3td HES|=(Silvio Funtowicz)E WA FEAFE F
off osha] Sl gt 'S AR, ek B0t wAIE
tHE o Sl NUSAPoleh= AEL HEH7He] &5 A th(Funtowicz &
Ravetz, 1990).8) 0|52 & EFAUAHCR 7MEAAL A4S MEze el
NUSAPo] -85 = #5te] J9& 27442 (post-normal science)’ o]}l T4
Bl ch(Funtowicz & Ravetz, 1992).9)

ol AlARr AAaaek g, eAAeke ARde] Fdeka, TA7E =

Mo

8) NUSAP-2 numerical, unit, spread, assessment, pedigreeS Ju|3tt}, o] & N, U= Ao
%ol 919 AFo| T, A, P HAH A|Fo|t). SE o] EL AL AL e}, 059
NUSAP system $18 Ato] 2 4eb A|EE PAI5H] SLomAE, 4442 7|

EE F2eM A4S olF & Atk oFS 7R Atk

9) 1992 =89 23} 7]9] v]=3k F4o] Funtowicz & Ravetz(1985)91% Qlch 1
AqE ol 7oA o] &L B EolehE HolE AMESHA kAL, FAA e 7t
(total-environmental assessment)2}= 7§@& A3}l QiTh
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9 S0l 59, AFAE AT S AR R0 ARobAok e P
A et Yeolti<ay 240). 7129 716 BASS BE S8

(applied science)oﬂ A4 o] E91, o] Bt} R ¢ EZMAA]o] & EA|

£& “AEA A (professional consultancy)ol] 2J3 2 gu}tﬂ;, 7158z} ¢
Aol o ol 2] 2 wAl ol AEA HHoREs H2

0_|..
o

T S 2R ARk Aloldin) et 2o HES2E B84
gt 2 aete] Aol A= wete] F=AI7E etk 3 A7 oby et s o]
R ARS 2ge S F-5A|(extended community) 2 B} 3L, 2H8HA

= =
7} u]o] Au}t JALE Z3lets SAE A} (extended fact) 2 ST
o e Al s BASS 12 BAuiety A9
oz o4 J

S g, o BRAY BF AA ThFR ol sEARE
3 o Tt‘ﬂ-{s]—l: E] He A]—g]?ﬂ /\-175__4 oy H]—
2 atate] 9ol Andeld ERsh SE TEA

e PR F22 Wept W20l th(Funtowicz & Ravetz, 1992:

HIGH

m CISION
STAKES
Professional
Consaltancy
Applied
!'Ezlllrr
LOW SYSTEMS HIGH

UNCERTAINTIES

(T8 2-0) 2pize HEXel Sy

AAHISl S8tdol 31, TF Eot 2 FHoll sigl= nisto] BEYTSio|o).
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ok ThE shib= Wstoll A 52442 9ds] si2E 4= gle wAletL He
A, o] Yol A AFAES B8] 71 Ql wAlol AHR]A, w34,
A=A QA4S B3t o7 zk 18-S 7} 23 (Schneider et al., 1998). HE 9]
2o} ezt S Atste] BaHHo] B B HolEe] St 28 By

re
i
offt
%
ol
:(,)g
B

= 7
Agshd SehdTbe traoa 249 o5 t2d guts)
7142 23141 4(technical uncertainty)o] FA)|7} &),
ARi(professional consultancy)®] 7-f-ofl= F1F F =2 WHEA =54
AJ(methodological uncertainty)©] SA5FA L, 0|9} ge] 713 H3}o)| o3t mdlg

oL} AT 2 A4 WHHY AR BAES BRI AL
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a3,
8

uncertainty)eHe A28 23HA40] FHITHE Aotk o] A2 7|47 B
314, 7HX19) Asde] e AlFe) A, A9] Goute] 29ek A 7H o
2 A20] Y3A op|Hm, wrebd 1 S| AME chack 7147 B A

A0l MU, <eddf dehof| oA of= A s dd 4 Atk IFAT Al
o] S0l ke ® & AN o= o]t sl FokAl &F
+=THFuntowicz & Ravetz, 1992: 258-263).

ehi| 0] o7 PHlolgld wste] A Fe] HAL o714 ThA] Bk
9% Ao 2L ARE S Hopls vt 2 MRS AMgHIA et

B42 SaaA] 8§40 (quality assurance) S Bhel 3 Shivl], e 2o] o
o o]t A0 BAZE ol Wlo|dlth. MEI2e} el 2t S A}
s} Hofel SJRAT, BAISL Tsk AlHel ofsl(rs) 2o Hoprh Bejs)

RS =3 h
22 e Bl e o2 WA o) o T, e e WEES A}
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BoI4 THE YAk ThEthe A ARTT Bes e PAuehe daA
o BEA Sol A RS FRBNE Fo AL BT 5 AN, TR
5} Hobl BT BUAE thElof stm, oby BEL W4T YR B, of
2o| o waEo] glon], FIE0] B AT FA| &o] LS AlFo} 7

gt 7]

of el TaHel T AE7E ofUeh ug Rk ShgE BEA)
E|ojo} 5= Z o] ti(Functowicz & Ravetz, 1994).

o9 ATASEI L BT Y FEA 3R, Felge)
AR e Fe O 73 Al et e ol flvk= wide] Al71=E R
CH(Wesselink & Hoppe, 2011). 0|23t AFAE2 S| =9} HEQ =7 A
WeATE a5ty ARt A W B 52 AN ekt A=
SRR ES 28T os BEL o slositn Wny. E AT

50,
T

Bl o] Yk AJolet Zobe 2 AR Had

§7e] Sl &3t ol BRAYILY Wl A/ IEH Y A
K% o] BEHAAo] 23 FAo] GFo] 2 ZAue] ohfek, BIHUAo|
23 Ggo] 2 AN Sof AT AANt A ARz 23
A A arlo] AL B elE Sof $3R)] BELLAN Eie
of
Glere

Ao ALY QN2 BIUA, 2L FAY AL HlmsheA, o
2 gelof BB ]2 A (indeterminancy)' & ZEFITh 1= B4
FRE 27 U 7K ek, 38 & A5 AVl ARGk, T2 A

(uncertainty), 2|7} A Filthe AL dx B3 o o= £X
(ignorance), T} A1) Aol g4} EAISHE A0 Teke ejwow oA

3}
HA] = vEA Aol A0 10 IFAE o] =Rt o] A= At
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ANUHHE Sot 2el7|s HHEA

o7 FAEE= Aotk dE B0, 54 #7159 482 B 1 EA9 WX
SATte R A A L, of" Ao] H7|Eolil o Zlo] HE SAhUA, 1
2|1 o pEAM FA4E AT AJAAE ofd YRSl HYshertel wt
2hM H2A| 27gEn ol n2A oIt Ao ARAYl 84l s
Ao 2N AJolatA FoA= 7 sidE 4= L, webA S-&aehs gt
BE B Ao WAE o lEe HolErh &, o2 HE=L 2h|=e}
2] Ao weke] EAIZF AlaE BEMIAY il W] Alolof tet v
U= Ao] ofyziar sjAgtchih A2 oA 2peha] 2|4 Wof w244
o] ZABIL o] AL G Ar2lA 8ol ofsf H| A7 w2l etk

10) T2 AR HAYYS RS AR Fisolch 2L HEglzs) o2} 2
A3 o) o] 30 A T4 RARAE AL o $6 oA 5

7] $J3liM= S st 23} o|g|7} Basiy 2AsHA, BaAZo
2 AR R5S ouldhe SRAAS oy ] SRE SFUTHRowe, 1994). 1
A AR e D 2A Aol thet HEe] FE2 A7 (temporal) B4 o] w,
7 WAl A 9 AR A B3 el WA she -2 (structural) £
otk Al ¥Wn BIANL ZA 7|40 HEo|} BAMF A HRELE ZeA
(metrical) =2} g0l UW‘#S ST A9 BE FAECIA “fﬂo}i #
gl IAol| A WA= Y A (translational) E3HAAJo|Tk of 7] A & FFe
%Qx]k] o Hﬁ 0]._1:_ tﬂ—l]:g]_g_ E]—,E. 7] 0 ] ;(4_9_-6 e —EX]]7} H}—/\ﬂﬁl— Y O]E]———-Eﬂ Oﬂ

L =

_Yl
oE.

S Sof 394 B 2ol WG TA PUS T2 BHS 92
she o sk AL RATF 4 gk 2 oloh P MH BN Fa
e itk BAT 224 Be BAAT JAYAR, AR, S
A HEEUS O, A ZFA HAUHS Fol BAS, AL BEAY
S 2SR g HAHQ WAL, FIAEL F2H BIARo FE A
S RO st ge Sl e

dol 4TS wolLt, ol By et
WA v

1) oﬂ Sof 5 AR olfA UE B olebd Bl o2 B4 Aol
ol ksl 4] Aol ol EHff T e Akol AP dole
SHEfebe ol Mg ALSStoLiol vt 2 AstE 2 Bk Bel4 Qolet
g AT Aol Aol S A0, Wl SHe1A WS ALgT 4ol

= Ajol7h gl A0 L] dhizolchWymne 1989; 199)
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A=A gom, Heti s ARlA 845S TEAoR JES|of gt

I ZACH Wynne, 1992).

olelejer ¢l o) ujghol] ehgat Ao gl AL ohAR, oY ulge g
W2 o] 2R Al Palo] BIANT o2 S Ale] BAS 2 4
Ol 8 420 Tsto] oA THsdtel, 1 WY Wl ol A & A
ot A ZH8| eksiA] 23k ulgolch. b 2o] oJshel 19477447}
4= Tpako] AT, 20417] AHukio] AlsHE Fsto] BAT A)7]etw, 4|
T e sto] FASIUA FasAE Adjoleh. 1Y BAZ AuPH
Soalstolt Alelstel Teke] MR, BAIB0] A 4 Pe| Sol 2yl

A2 YAto] o] Foj = et} T o] HF
w48 Wk g 7R 5o =09k AHEethGibbons et al,
1994). 7|22 52 BEFAL7F Mode 1914 Mode 2= ®FThal =43 =T],
Mode 2 #3tAE= ofof ofsjHAIE 7HAl= vhet Heake] |4 Sl A
FEHA o]59 olaE Wi, sEEo] tiEh Fevke] ohet AbE] HA|

of oS Aok 51, o] Aw A Sagto] ofUle A Hol T A3
2ol A A e WaksHe Bete] oJs)A) AA|22 Bbsojof bt S
o olBe FuY LT AUE T FAH TEAZ 45 34
= A Mode 2 7H3L0] hAo] Thobet o] s|gAE Y] Seint Apeld HE
o BRI, AT Yol TR 4L} 7| 40] ZgFElofof shu, AT Bl A
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At S gt FEdh ehi2el 71 EA B BE )& B4 A
dhol IEF0le] XS AFAA el SAFSHAL “TFF9 ] 1FE(Callon et
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Pro-precautionary Culte of risk regulation risk assessment Isolation of technical phase
principle
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23k ANTE] Qo] W4 B FAH2 XY Hol g, AElet vkl
Aolol] o] ARkt A|41e] FEAAL BeIA o] Sl kX HEATAE
A A B Bh= Sl HelS TR (hybrid forum)o] TS .
719 A48 4 divtehs BAldE 980l ojx7t gk ] 2
0] ol 9ol chat SBE Aol 288 4 YA, ok ol A

¢

SAE(]eld ARl AEAEA RIS BT EGHAY| D A
PR AR WATSE o URHY 4 ok A A3 BAH ¢
B AR FFolshe A gk BAL Sleh 19804 ) o] nle A EEO

69



af

100

F7|&8IHT 123 25 33-79(2012)

2 WlolSol ARME Tor| 4] Yo 2

r°4'

E Y H 7 Nrisk assessment)

oF ALE A 2] 2] 7401 913 e (risk management)S A ASHA He] A, AR =
Ae7heol =ohe 71ed o=, il SAh= FAHQ o= 78t
7] wjzoltt.

Ir
ol
E
rhu
=
H
b
ol
ok

ANTS} 2812 Apolof] AFE] 472120l 19] 93t of
L epil 27k 91X A SlAk A eh 2t 714919

A &
o) =ofofl ZEA =2HA0] ke HollA F-exe

:;l
r o
r,
ri
[
Mo
N
P

o,

o] E2HAo] A|25le] Bt S AeLY o] Eo) of

I
ot
>
=
)
E3

e

o

ofj
Sh?
21’4

g

[
i

L
e

[
of
2
(WD)

A S5k el A 2.4 FA wRoleby B ATk 9 of
Aol o3 FATE Hol7] tie] FA(LY Folzi nAHA)
bfstolh S Ao ohuiet @ BE BAIE0] B E dut
okl B E o 5 BE 44 Ak o] Helshol fzu}%
1 3o} Walah 2ol Qlojq Xfo|E Baltk. oA
o) A Tl uel, ehil i A2 Heke] WS B
A SATte] A2e e S BEel W 4 YRS o)

7}% a3 asolrt.

i
o_>.i
O_u

_413
B9
N
S
R

e

FE

T
ox
o
m&
rln

D)

o
ol

N g
4

50,

ol
v
D)
rd
_&

o
=5
rg
N
-

i)
ol
)

o

i

o M
N Zo I

rr
pas
o

w2
—
w2
=
=
Rl
©
i)
O
ox
2
o
N
N
B
=2
ol
i
rlr
pacy
rlo
=
4z
2
rO
1
o
o
m o
L
Ql’,
X

lo
T
x
el
il
2
i
o
o,
N
El
QL
L
K}
K
fin}
52
—|~ rlo
o
N
P
1o
r.l
o
A=)
re
-
i
el
Ar ot

ﬁ
1o
A=)
oo,
o
1M
o[l
oX,
L
o,
1:0{4

L A AL ot S STS 2ok el ofe
oF UA| 918 Telo Bl o8 AR} 3L AT
91 ATAET HUS YA WE 4 Ytk AelB %
980T o] 5 Qlofxl Betr| el that STSO| FAE 27hoR
ARAAE)0H A T ] MBS KR G 9 AHUAE) Aeld

3 1A
mlf o
> u
& &
=
go w
NoF

B
ok

OII

ok,

re
N
=
Lo
N
i

12) SR} o A0 A39 B =2 2002 EWE| AT Social Studies of
Scienceo| A A 27HA] & HAZ @o| 9185 =Fo] FItKCollins, forthcoming).

70



71



AEF (2002), "B o] WA WSk, Tt t, A2 A2E, pp.
1-23.

273 WA (2009), TEZAAO] thste 18 AdA Al71e 2 AFAE
= FHeR,, HEAL

A (2010), "HB7]e WIFEEY] o] 2 ANIFE FAHCR), TAA
QFAFS],, AI85E, pp. 12-39.

]3] (2010), "ol A AEA =ejof A, TEaF A, ATE,
pp. 281-314.

o3 (011), "HFolol Bakr|4s, Eakat AL,

FAZL ARG 2009), (TN AHkol o] ARE 9 SaE ] ok el
s7): @0 5 7hA) Ab—otEwel 2EAA Weh, ()&
A, A9H AZ, pp. 1-31.

A2+ AL, (forthcoming), 'STS] o] mdlu} 93 Amds mdo] Hu
= AR HHETE AR

Barnes, B. (1972), “Sociological Explanations and Natural Science: A Kuhnian
Reappraisal”, Archives Européennes de Sociologie, Vol. 13, pp. 373-391.

Barry, A. (2000), “Making the Active Scientific Citizen”, Paper presented at the
4S/EASST Conference: Technoscience, Citizenship and Culture.

Bennett, J. (2010), Vibrant Matter: A Political Ecology of Things, Durham: Duke
University Press.

Bloor, D. (1973), “Wittgenstein and Mannheim on the Sociology of Mathematics”,
Studies in History and Philosophy of Science, Vol. 4, pp. 1973-1991.
(1976), Knowledge and Social Imagery, London: Routledge & Kegan
Paul.

Boudouride, M. (2002), “Governance in Science and Technology”, Paper presented

72



at the EASST Conference: Responsibility Under Uncertainty.
Brown, P. (1987), “Popular Epidemiology: Community Response to Toxic Waste-
Induced Disease in Woburn, Massachusetts”, Science, Technology and
Human Values, Vol. 12, pp. 78-85.
(1997), “Popular Epidemiology Revisited”, Current Sociology, Vol. 45,
pp. 137-156.
Callon, M. (1986), “Some Flements of a Sociology of Translation: Domestication of
the Scallops and the Fishermen of St Brieuc Bay”, in Law, J. ed, Power,
Action and Belief, pp. 196-233, New York: Routledge and Kegan Paul.
(1999), “The Role of Lay People in the Production and Dissemination
of Scientific Knowledge”, Science, Technology and Society, Vol. 4, pp.
81-94.
Callon, M., Lascoumes, P. & Barthe, Y. (2009), Acting in an Uncertain World: An
Essay on Technical Democracy, Cambridge, MA: The MIT Press.
Chilvers, J. (2008), “Deliberating Competence: Theoretical and Practitioner Perspectives
on Effective Participatory Appraisal Practice”, Science, Technology and
Human Values, Vol. 33, pp. 155-185.
Collins, H. (1974), “The TEA Set: Tacit Knowledge and Scientific Networks”,
Science Studies, Vol. 4, pp. 165-186.
(1981a), “What is TRASP?: The Radical Programme as a Methodological
Imperative”, Philosophy of the Social Sciences, Vol. 11, pp. 215-224.
(1981b), “Stages in the Empirical Programme of Relativism”, Social
Studies of Science, Vol. 11, pp. 3-10.
(1981c), “The Place of the “Core-set” in Modern Science: Social
Contingency with Methodological Propriety in Science”, History of
Science, Vol. 19, pp. 6-19.
(1983), “The Sociology of Scientific Knowledge: Studies of Contemporary

73



}517 |23 123 25 33-79(2012)

Science”, Annual Review of Sociology, Vol. 9, pp. 255-285.

(1985), Changing Order: Replication and Induction in Scientific
Practice, London: Sage.

(1988), “Public Experiments and Displays of Virtuosity: the Core-Set
Revisited”, Social Studies of Science, Vol. 18, pp. 725-748.

(forthcoming), “The Third Wave of Science Studies: Developments and
politics”.

Collins, H. & Evans, R. (2002), “The Third Wave of Science Studies: Studies of
Expertise and Experience”, Social Studies of Science, Vol. 32, pp.
235-296.

Collins, H. & Pinch, T. (1998), The Golem at Large: what you should know about
technology, Cambridge, UK: Cambridge University Press.

Daddario, E. (1967), Technology Assessment, Washington: U.S. Government Print
Office.

Daston, R. (2009), “Science Studies and the History of Science”, Critical Inquiry,
Vol. 35, 798-813.

Edge, D. (2001), “Reinventing the Wheel”, in Jasanoff, S., Markle, G., Petersen, J.
& Pinch, T., eds., Handbook of Science and Technology Studies 2nd ed-
tion, pp. 3-24, London: Sage.

Epstein, S. (1995), “The Construction of Lay Expertise: AIDS Activism and the
Forging of Credibility in the Reform of Clinical Trials”, Science,
Technology, and Human Values, Vol. 20, pp. 408-437.

(1996), Impure Science: AIDS, Activism, and the Politics of Knowledge,
Berkeley, CA: University of California Press.

Evans, R. & Plows, A. (2007), “Listening without Prejudice? Re-Discovering the
Value of the Disinterested Citizen Author(s)”, Social Studies of Science,
Vol. 37, pp. 827-853.

74



Funtowicz, S. & Ravetz, J. (1985), “Three Types of Risk Assessment and the
Emergence of Post-Normal Science”, in Krimsky, S. & Golding, D. eds.,
Social Theories of Risk, pp. 211-232, Westport: Preager.

(1990), Uncertainty and Quality in Science for Policy,

Dordrecht: Kluwer Academic Publishers.

(1992), “Three Types of Risk Assessment and the

Emergence of Post-normal Science”, in Krimsky, S. and Golding, D. eds.,
Social Theories of Risk, pp. 251-274, Westport: Praeger.
(1994), “Uncertainty, Complexity and Post-normal Science”,

Environmental Toxicology and Chemistry, Vol. 13, pp. 1881-1885.

Gibbons, M., Limoges, C., Nowotny, H., Schwartzman, S., Scott, P. & Trow, M.
(1994), The New Production of Knowledge: The Dynamics of Science and
Research in  Contemporary Societies, Thousand Oaks, CA: Saga
Publications.

Hacking, 1. (1999), “Historical Meta-epistemology”, in Carl, W. & Daston, L. eds.,
Wahrheit und Geschichte: Abhandlungen der Akademie der Wissenschaften
in Gottingen, pp. 53-77, Gottingen: Vandenhoeck and Ruprecht.

Haraway, D. (1988), “Situated Knowledges: The Science Question in Feminism and
the Privilege of Partial Perspective”, Feminist Studies, Vol. 14, pp.
575-599.

Hetman, P. (1973), Society and the Assessment of Technology, Paris: OECD.
Irwin, A. (2006), “The Politics of Talk: Coming to Terms with the “New’ Scientific
Governance”, Social Studies of Science, Vol. 36, pp. 299-320.

Jasanoff, S. (2003a), “Breaking the Waves in Science Studies: Comment on H. M.
Collins and Robert Evans, ‘The Third Wave of Science Studies”, Social
Studies of Science, Vol. 33, pp. 389-400.

(2003b), “Technologies of Humility: Citizen Participation in Governing

75



}517 |23 123 25 33-79(2012)

Science”, Minerva, Vol. 41, pp. 226-227.

Kasper, R. ed. (1972), Technology Assessment: Understanding the Social Consequences
of Technological Applications, New York: Prager Publishers.

Kuhn, S. (1962), The Structure of Scientific Revolution, Chicago: University of
Chicago Press.

Kusch, M. (2007), “Towards a Political Philosophy of Risk: Experts and Publics in
Deliberative Democracy”, in Lewens, T. ed., Risk: Philosophical
Perspectives, pp. 131-155, London: Routledge.

Latour, B. (1988), The Pasteurization of France, Cambridge, MA: Harvard
University Press.

(1999a), “One More Turn After the Social Turn...”, (abridged 1992) in
Biagioli, M. ed., The Science Studies Reader New York: Routledge, pp.
276-289.

(1999b), Pandora's Hope: Essays on the Reality of Science Studies,
Cambridge, MA: Harvard University Press.

(2004a), Politics of Nature: How to Bring the Sciences into
Democracy, Cambridge, MA: Harvard University Press.

(2004b), “Why Has Critique Run out of Steam? From Matters of Fact
to Matters of Concern”, Critical Inquiry, Vol. 30, pp. 225-248.

(2005), “From Realpolitik to Dingpolitik or How to Make Things
Public”, in Latour, B. & Weibel, P. eds., Making Things Public
Atmospheres of Democracy, pp. 14-41, Cambridge, MA: The MIT Press.

Law; J. (2009), “The Greer-Bush Test: On Politics in STS”, http:// www.heterogeneties.net/
publications/Law2009TheGreer-BushTest.Pdf

Lengwiler, M. (2008), “Participatory Approaches in Science and Technology:
Historical Origins and Current Practices in Critical Perspective”, Science

Technology and Human Values, Vol. 33, pp. 186-200.

76



Linnerooth, J. (1984), “The Political Processing of Uncertainty”, Acta Psychologica,
Vol. 56, pp. 219-231.

Majone, G. (1984), “Science and Trans-Science in Standard Setting”, Science,
Technology, and Human Values, Vol. 9, pp. 15-22.

Nelkin, D. (1971), “Scientists in an Environmental Controversy”, Science Studies,
Vol. 1, pp. 245-261.

(1975), “The Political Impact of Technical Expertise”, Social Studies of
Science, Vol. 5, pp. 35-54.

(1978), “Threats and Promises: Negotiating the Control of Research”,
Daedalus, Vol. 107, pp. 191-209.

Papadopoulos, D. (2011), “Alter-ontologies: Towards a Constituent Politics in
Technoscience”, Social Studies of Science, Vol. 41, pp. 177-201.

Pinch, T. & Leuenberger, C. (2006), “Studying Scientific Controversy from the STS
Perspective”, Paper presented at the EASTS Conference: Science
Controversy and Democracy.

Pocock, J. (1971), Politics, Language, and Time: Essays on Political Thought and

History, New York: Athneum.

Polanyi, M. (1958), Personal Knowledge: Towards a Post-critical Philosophy,
Chicago, IL: University of Chicago Press.

Rabeharisoa, V. & Callon, M. (2004), “Patients and Scientists in French Muscular
Dystrophy Research”, in Jasanoff, S. ed., States of Knowledge: The
Co-production of Science and Social Order, pp. 142-160, London:
Routeldge.

Ravetz, J. (1971), Scientific Knowledge and its Social Problems, Harmondsworth:
Penguin Books.

(2010), “J. Ravetz, My work”, http://www.jerryravetz.co.uk/work.html

Rowe, G. & Frewer, L. (2004), “Evaluating Public-Participation Exercises: A

77



}517 |23 123 25 33-79(2012)

Research Agenda”, Science, Technology and Human Values, Vol. 29, pp.
512-556.

Rowe, W. (1994), “Understanding Uncertainty”, Risk Analysis, Vol. 14, pp. 743-750.
Rushefsky, M. (1984), “The Misuse of Science in Governmental Decision-making”,
Science, Technology, and Human Values, Vol. 9, pp. 47-59.

Schneider, S., Turner, B. & Garriga, H. (1998), “Imaginable Surprise in Global
Change Science”, Journal of Risk, Vol. 1, pp. 165-185.
Stengers, 1. (2010), Cosmopolitics 1, Minnesota: Minnesota University Press.
Weinberg, A. (1966), “Can Technology Replace Social Engineering?”, Bulletin of the
Atomic Scientists, Vol. 12, pp. 4-8.
(1972), “Science and Trans-Science”, Minerva, Vol. 10, pp. 209-222.
Wesselink, A. & Hoppe, R. (2010), “If Post-Normal Science is the Solution, What
is the Problem?: The Politics of Activist Environmental Science”,
Science, Technology and Human Values, Vol. 36, pp. 389-412.
Wynne, B. (1975), “The Rhetoric of Consensus Politics: A Critical Review of
Technology Assessment”, Research Policy Vol. 4, pp. 108-158.
(1982), Rationality and Ritual: The Windscale Inquiry and Nuclear
Decisions in Britain, Chalfont St Giles: The British Society for the
History of Science.
(1989), “Sheepfarming after Chernobyl: A Case Study in Communicating
Scientific Information”, Environment: Science and Policy for Sustainable
Development, Vol. 31, pp. 10-39.
(1992), “Uncertainty and Environmental Learning: Reconceiving Science
and Policy in the Preventive rogram”, Global Environmental Change, pp.
111-127.
(1996), “May the Sheep Safely Graze? A Reflexive View of the
Expert-Lay Divide”, in Szerszynski, B. & Wynne, B. eds., Risk,

78



Environment and Modernity, pp. 44-83, London: Sage.
(2003), “Seasick on the Third Wave? Subverting the Hegemony of
Propositionalism: Response to Collins & Evans”, Social Studies of
Science, Vol. 33, pp. 401-417.
(2007), “Public Participation in Science and Technology: Performing
and Obscuring a Political Conceptual Category Mistake”, East Asian
Science, Technology and Society, Vol. 1, pp. 99-110.
Wynne, B., Williams, P. & Williams, J. (1988), Cumbrian Hill-farmers’ Views of
Scientific Advice, in Chernobyl: The Government’s Response, London:
UK House of Commons Select Committee on Agriculture.
Yearley, S. (2000), “Making Systematic Sense of Public Discontents with Expert
Knowledge: Two Analytical Approaches and a Case Study”, Public
Understanding of Science, Vol. 9, pp. 105-122.

L= E 79 20124 59 7Y
== T34 20124 109 159
=5 AR 2Hd 201249 109 24

79



Scientific Governance through Public Participation:
Historical Epistemology of Divergent Positions in the

Participatory Turn of STS

Hyun, Jae Hwan and Hong, Sung Ook

This paper first aims to reveal that, in the current trend of 'the participatory turn'
in STS, there are divergent positions subtly different from each other, and that
the understanding of these divergent positions can be significant to study the
differences, similarities and interfaces between the various models of scientific
governance discussed in STS and those in risk governance developed by risk
studies. Secondly, this paper shows that theoretical differences among STS
scholars on scientific governance and public participation goes back to the 1970s
and 1980s, during which they first laid down the conceptual basis of STS. All
ideas and theories have their own historicity. This article is about the 'historical
epistemology’ of the participatory turn of STS, and is to seek 'political

epistemology' that can become a shared vision of STS.

Key Terms
Scientific Governance, Participatory Turn, Public Participation, Lay Knowledge,
Popular Epidemiology, The 3rd Wave, Expertise, Hybrid Forum, Parliament of

Things, Post-Normal Science, Democratization of Science
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