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1. d39 dsF 7w

= EF Y F4AQ] 7FH (Dennis Gabor)= 1963l 119 A A Inventing the Future®)

A mde d5E F ey, o o v#r) wEold & UTH(The Future
predicted, but futures can be invented)” I 3} TH) o] m I} ‘Foi Fo]
EE ddYE Axd glojth. Ogddx 42 v S B AA, 71E,
o] %7} Atk st AAHL Utk e Fd vHE AFE F AL 9
& HE F7] Aol & dFAHANA AL DA dFel] B3 sHFE YA B

§2 ¢ dvtn ARV 1o 2w 9 $E A58 ¢ Qe Y WE
Aol o) S dAET 5 Atk AAYAEE AES DA BThE Zlelnhy of =

1) http://quoteinvestigator.com/2012/09/27/invent-the-future/ IZ(FAY: 2015.11.27.)
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2) Dan Gardner, Future Babble: Why Expert Predictions Fail-and Why We Believe Them Anyway,
McClelland & Stewart, 2010 [0]744] &, Tdw EZe|e} Adslek: JElE] AEI} nlg o2 48 23

g9 olF A FAA71y , 4AT 4, 2011, p. 108.
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3% 7]€ HSTS) SHolA of® ouE Zr=AE dHEE Zo] Fd 53
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EEd Bola vk IfoE &8t #3hH HHELS dutzoew
2R ARE FEIH HEL 7MEE ZESta AgE THEE A
Feolgretr & Aok TAX] PHELEE ¥ 30 EAse
g AL HEFAQl E ¥ (Karl R. Popper)9t =872 352l 4(C.
G. Hempel)©] A A3 2 W9 (hypothetico-deductive method)o|t}. ©] WHE-2
4AAR oo A=, 1HAR & $ A tid 7Hd S AdsA, 29 A 1A T 7h
< ol g3t AHE Tt dFE oy, 3gANA APFH R AFE T F, 4TACAM AT
Hoz 7Hd] dig &5 EE WES dte Aolthd oA #H3F Wl SlojA dFe
2% A4S Foh #H3to YoM FeAHEe BEH P2 BHFHoE JHd A
A &5E FFsAY wFEr] A% Zelgdtar B V] WEolth. o] o|#d #EHA Uy
o d¥AdE =IA grds, AAE AHEYE O FAdE dFo] EAEL ANEE
$A HAY F YTk

Ank o] #H g HEFAte A o] oS A EL ASFolEte FARE FAIE EEkE A9
Fudel B3 5 Stk #AeabellA EARY dF AdES 4A7E AAwT B
oA Aoyl wiZolth. #HEo)Ao ¢S R HiHog ddatA HES] s
A4 E(determinism)?] FHolA © AWHE dart Qo THE EYFH A2 E
“HE FE2 AAT(ll clouds are clocks-even the most cloudy of clouds)&t= H
A8k A, 204171 #3He  HQl “BE AAlE FEeIH(all clocks and
clouds)gt+= M&= ARG & v Uthd) AAE st ‘AA'E Be ZAEH s
@ sllAE, HIAZZAJ] FEEAE #3Ho g FHs E4ses Ao] Hed Ao ¢
A7) o “BE FES AATREL & F AT AT 2047] o] F FAHE Fo
2 BIAAS WEste o sedMe Ao RE AARAE oA FEXNYE B34
g o s ARtk vl Aojthe) xH= 1957'del “#HEHA WHolE TE oW F
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3) Peter Godfrey-Smith. Theory and Reality, The University of Chicago, 2003 [3M37] &9, To]&3} AA):
FahEs s, A3AL 2014], p. 32.

4) o199, “FIPHE”, THeEsk S5 AR, 2Ea g3y, 3], 2011, pp. 191-205.

5) Karl R. Popper, “Of Clouds and Clocks,” in Objective Knowledge: An Evolutionary Approach, Rev. ed,
New York: Oxford University Press, 1972, Rev. ed. 1979, p. 210; p. 213. Katharine Anderson,
Predicting the Weather: Victorians and the Science of Meteorology, The University of Chicago Press,
2005, pp. 13-14914 #2114

6) Gabriel A. Almond and Stephen J. Genco, “Clouds, Clocks, and the Study of Politics,” World Politics
29, No. 4, 1977, pp. 489-522; W1H ¢, “olalg A7k, A 277 Byk AXeL gato]”, ok
SAXAF; A21F A3Z, 2012, pp. 343-367.
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A ol el JAFGAY AREE A5 & o g AR v 495
of g 19 Ye HEs xHE vk Atk

AL 1o Aol AFe AES Defstas ZHEC] HASE HAES BRAFAT
AR EL EYoA Determinismusth= @2 A g0 TASA =, BES 179334 19
Faol] #Z AA8A o] do]E Aoz AT FEE 179830 A ts “F
53 WA (FHA) o FEEHEH XU AAddrE deoit. Ao AddH e A9
Aot ZAE AEE FPAIE AL of€A Frhn ok FoldA e <F2HE gof

ARd>ol A 187680l ‘LojutE BEE AEL AFBATL of7lske A Al o 2
AETE olEo2AM SHES R ARSEHUY. A2 ook B2 SHEoEAM| AH
Eo] H7I2E o|F fFyolM daHA AT I op22] 19417] Tol ol= A
(chance)?] W o] T3] wte} 2L I AAE (A HAdotr FEI. ddd A
=282 Aol SRR dd BIFsSHA gEFHclEE A4S BAsHAl EtAZiT
ol FAAste] FE MNd2 FoldshH FHolA Vo] BuH HtEES] UHES
A B HoE 2ot

Aol AFd wiel o] 1947 F ol F AHEA AR FEAA $9o] YHow
WAFAL, o= ANEH O BHUMe] ZUHE 4%l Fols HAUT. 53 204171
SolARA  HeNETH AF BgEA Assel we, AREe ASBNEA

(unpredictability), 2g4A% Al (incomplete control), AE3 #Ho oA (plurality of
legitimate perspectives) 5 FAR sfofst= A&l AT Bl FUst= &
oA AL o o] AHA o F(factual prediction)o] AE &= glA Hot wEE A4
of ek A2 ‘HEEFo (puzzle solving) &-F°] ©]Fo]A= &(Thomas S. Kuhn)®] A
%478 (normal science) /NE10C 2= o] 2 gt AF3tol] tig Ao AV A=, o7IA=
HEE) BT+ ‘A A (problem solving)o] FSlHTh FQFHH], FEH Zx} gz
(Funtowicz & Ravetz)® A B2 (system uncertainty)@ A 9] (decision
stakes)E F ZO0.F 3o 0|89 AEI} FolHol wel &-8&3}8H(applied science), AE71H
A} (professional consultancy), 78438 (post-normal science) He| A2 A7} 312
T AT o 2RI A FEE He 71Ee] F3A FEARREH AW
233 ‘B34 55 F5 A (extended peer communities)ol| A A8 o] maHE T A
g1 71&9 mEe] Ui G&5E Jdtez JAE £ e OgId FHe IF
714 % %% 7} (technology assessment, TA)Ol A, 787 &A® ol g} ARl & 2

Y3t Zod 3 (participatory) TASF T4 & (constructive) TA 42 o83 &4 473}
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=
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7) Karl R. Popper, The Poverty of Historicism, Boston: Beacon Press, 1957. David Orrell, Apolio’s
Arrow: The Science of Prediction and the Future of Everything, HarperCollins Publishers Ltd:
Toronto, 2007 [¢1%k5 4, 79 BE A m: AFY mFo] @A £8A A @4, , ojzs,
20101, p. 346014 AL

8) 1. Kant, Die Religion innerhalb der Grenzen der Blossen Vemunft, Konigsberg, 1793; 2nd enlarged
edn. Konigsberg, 1794, p. 58. lan Hacking, 7he Tamung of Chance, Cambridge University Press,
1990 (A3l 9, 9L AEoltk BAE ofgA £ Fgoz wENE, |, wekERAL 2012], p.
30104 A&

9) Ian Hacking(1990), pp. 23-359.

10) Thomas S. Kuhn, The Structure of Scientific Revolutions: 50" Anniversary Edition, The University
of Chicago, 1962, 2012 [H8A-54% 9, Tty Fx: 231 5059 71 Al4%s |, 744, 20131
11) Silvio O. Funtowicz and Jerome R. Ravetz. “Science for the Post-Normal Age,” Futures, Vol. 25,

Issue 7, September 1993, pp. 739-755.
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A g el Aol olsda & gl Aol

A B3 o AEY W97 FriEca A4 FeATe] el By YR
Wog s Awe ot MEM el ghulze] wRus Ade 7= AT
Aol s ARsr) olele 4gol tid o neksh oz ok sk s o
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Aog FYHI e ATATY 42 Fo AT SN § Z olsiHE FE
o] EAst7] wW&olth ddd AL Fo THIAEH Fx, &3 50FEE 7dstd &
MA e A &ollA, &2~ (Peter W, Higgs)7} dlAg 3 ‘{jZ]-(nggs particle)& Z& Lo
HA &8 dorg® FA3te] mgd RoEna 3o o] Zoko] #H3aEol F
ste e AEL F/HY ol2elu 4ol ofUddet, o2 S0l E HE2ES AY
sHA g Adste] Rgolgtal B Zojth of2y A AEFe] oW FYPH olES
Asste oA v2tal s, 82 9427 ddE B¢ v A Edshe 4ds] A
2 AHE gold Aoz Vg drhd) AR 32 iy A wet s 20139
o =l (Francois Englert)?} 3522 =¥@EI}S FA3IATE g2 4o LdHo=R
| grol EFE XY (Standard Model)o] ¥ A (G E = AZI7F Hden, 2 SA7F 3
27 AARH ez oEdte AS ARA HJL, dA=Ht] HEL 3 FYo €
€ AZI7F AT BrFHEATE) dF o] Zu e o Fo] &5H Folth

Fl

}]1

l

2. 159 4AA W

oo FeAAe AFAR] F el s (Pythagoras)s AFHAE AlEro] opd =8k n}
gE T ARE d3AAE HEJdet, T Addeldd 2d 2 (Thales)= 7194 585l
v GAE G5 vk vk ETEPlato)d G HIRAENA ¢FE EEH WSt
Foobd 73 wHEEE Fro 22 Aow QIAHAL, oY A2 v g 2H
202 AU AEFAAY AE 8 (Johannes Kepler)& 1595 Al 714 & &, & %
@71 e, FEAZXY = FHEre wE T ddsded, vA FEZ 24
(Rudolf )7} ¥ #(Tycho Brahe)?t AE2 T& & 22 A 28 FH&H 5%
HE Fo] BrHgr] wEolth. ZH Y F 2 (Nicolaus Copernicus)e] 8w ojdel| FHdd
2 7F5% g a8 9 2ol 2,000 9 F< dE WolEAHYE AL 17l o
ETFEA 988 45 FIA] @%01715 stth. A FHZe= M=YU(James Clerk
Maxwell)ol 7FA133d vbgel dA7197F EA4E 551, WP ¢ Z(Dmitri Ivanovich
Mendeleev)= F7]&¥2 W AZE A& EZo ixﬂ@_]_- ALE 5oy, 2w
(Urbain Jean Joseph Leverrier)’} o533 P42 G Po = HAHE F oS 76k 7
g A7 A3yt AT a4 F3e| A LolA 04]201 EAgton, g5 AF
stal &Fekr] A% =8 ZAAZF oA 8k QALE TS 2 Aoty

olAl ¢ AA disf =olo 2HE BHEZT dF #E oW Ry, 45, 9

o

12) Tan Hacking, “oll a7 ¢] A&", Thomas S. Kuhn, #8344 9, FHaego] 20 231 50574 7]
g A4 | 74, 2013, p. 21.

13) AA4Y, “sl= dAYUS S5 5294 L7 ov)”, TEHEy) dur|E; , &35 5ks], December
2013, pp. 2-7.

14) David Orrell(2007) 3%
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4, A%, A%, dr F g £ EAsk=H, 9019 A-9ol% prophecy, prediction,
forecast, foresight, expectation, projection, anticipation & TF¥3lth gole] ¢ Z thojn}
o =3 gn7t AR B, #AE A5 #- gojd s stAntt =54 2 A
£ ¥ oiygl, deojd WI8ort EASHA &t Aot dEE  predictiond
forecastinge RF LR Folgtn A F foy, I gvle A2 g2 yol
(David E. Nye)ol m=4, predictione &7 AA& FHez A7 FHE nefst
A%, forecasting> H41-& MO g 100d MREe] AZF @9 E 1= Zlo|thi) 3§t
T oolEE gojo FES ditFor ALHAE et HolH A4S Vve g & 4%
o2 g tFAFe Mzl AW (Nate Silver)E ¢l A (prediction) “tliF = A Xo] 6¥
2890 Y& nEE A Aot et Ze FAH WAEolH, “A o] 300d el A=
Yol FRo A BT 5L 0HMET 9 Zo] FEFH ol ZAU Ao &L 4F
(forecast)ell B3t ot I+ “AE AAE(predict) Fv YAE oS (forecast) T
E ATE vF AdxALY FA Y-S ANEHA o F Ade AelE HlaLE Th1e)

AL olet e o5 B golE9 ddols HAHRl Weto] Exgnt A #H §of
v 1 %37 FH% 71738 (meteorology) o] TR #AAF vl LHEY] dEel qrAME 7]
AT Fd ZoFE TALE AdFY oAb #HEE ¥Rt 18759 49 1Y dd9
<Eld2>A oM IR o] HEoz AR Aoz d4HA Ut EVE g A4S dad
< 58 dRE 993dd AHe FAstor Z AW FH(Francis Galton)©] U Th17) o] K
ot o] 2 18614 8¥ol: ¥ FF-H-(the Board of Trade)e] Zul 7|=3o|Ud 3| == o]
(Robert Fitzroy)7} 7]1& €13l <l (prophecy or prediction) 7]o Kol 2 sttiw A
MZE 8old dlS(forecast)y s 7173 Rol Botgo] L&t o S(forecast)ol & &7}
e z2dI A Aol ddstA H8TbsEt e ol RolAUTHS) oW Fd
(William Whewell)2 1840'd 19 A4 <The Philosophy of the Inductive Sciences>®llA]
A A (prediction)& #HA ARIEES EURE obF TASHA ¥ AR ES 7dstes Aojga
Aot 5718 w3 AL FLol vl dg FeH A AP F8& FEE Aol
Erlsstn ZxIoes Mot H&E](Thomas Huxley) EIF 1880 d0] 12] o Ao oA
‘3] 1A oA’ (retrospective prophecy)olgte &olE AdtHon, FLdH AR I3
2 qAxk HH  dgd(foretelling)#e]  ZolE AASA  &Fpth1) AT E(Katharine
Anderson)2 @3 W Eg ol AT 7]4Eo] ‘79 #8 (science of expectations)©] SATFAL
HrHgt ol 71/d3te]l Feke vk adlE mEe] @l #F R0V = AT, 2F
Ao gz JuiddEol Ag dsf YAYPY REFS 4FH R BAFAY] Wit F ¥
o] & = A AF #Ho] FokRt = AT VIt 4] EYEHUTE Aol
}.20)

Zg]Exk(Robert M. Friedman)2 <t 71743t A7 e] oAz dHo|A= =24

]

A=

10 i

15) David E. Nye, Technology Matters: Questions to Live With, The MIT Press, 2006, p. 34.

16) Nate Silver, 7The Signal and the Noise: Why So Many Predictions Fail-but Some Don't, Penguin
Books, 2012 [©]72] o, Aol &5 vEis ofwA 32l & Fslerk , o AXE, 20141, pp.
233-234. WA A= predictionS =02, forecastE dAOE WMAFI oL, o] AxE dAc
2 FAE 508 HAsrh

17) David Orrell(2007), p. 17.

18) Katharine Anderson(2005), p. 15.

19) Ibid., pp. 25-26.

20) Ibid., p. 285.
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ole] 71’482l Hlo| Z Au| 22 (Vilhelm Bjerknes)E FAH o2 7]438te] wHag& E43Th
AR AANE A ZAS e TAEA EFe FESE Fske AAANA T
Jro dig a7 Fux7] e, dAlges 55 FF stolA & o" HshE
oFRTE 7]38tel e B =RY Fubel gtk 191080 Fge Bld dAolgk=
L4k iR, T AN Fdel tig oot W1k FFAA] 43 AdeAx
Aol FAG 7 Rs e v aavas ol A F3s 74 B
o 37|12 #g3to HFHow HRAA ALE eAHYow, ARAHOZ o] Al7]d ==
ole] =7} AHH o2 27| FEFH A (self-sufficiency) & FH 02 3t AR AU APHEo ¢
g AdY=o] #3 7|¥h(scientific foundation)®] =29¢] AAE FAHsE A GAE BA
H At

1941710l 717d3ke] de s gio] o7 Foke A3AEol o3 20008t & AR F
2 ol F sl AFdsel ik 7154 (possibility) = Al S Ath 18596l G
#82t "’ (John Tyndall)> tl7] Fo EAGEl 24axe; fA adsE FAANIH
= AS LAY ol F 1896l =dde] 53a ob#| Y2 (Svante August Arrhenius)
QAo &Fol o7 7] F ol FE B4 (CO2)0 F7F SAERE 2T F dte UM
< AN e, o] 7HEE F3AAE oA FastA WolEAAA gth aHY F 1938
of @@= F7I71# AAYAGE LA (Guy Stewart Callendar)= DH 717383 (the
Royal Meteorological Society)elX A& EtE X 72 £57} &7tz glon, ol <
o] AgEToR ol dsteAo] wWiEo] FU1E Ao ddty FATH o] ZAY F
o FH AFE e AHAEL V1EF WHES ALLAE MdsEA AFedst
T dAFs BFxoz FYYoh o9} T w0 g 1978d%0] AAIZ]E7]F(World
Meteorological ~ Organization)?] F#o2  HdYyeA  AHE ZIAZZEAYISE
(International Workshop on Climate Issues)ol A= o] st&h49 F7b7t A7) A 2449
1Rt Fad dFS 712 Aol ‘WA JHsA (clear possibility)S EAT= Foel
ol2A HIAT olF AAAA AFdsyl dy WolEAAA H O FHAA
IPCC(Intergovernmental Panel on Climate Change)22] =A¢} d&e vl Fagch
IPCC= 1988 WMOSE =A|Ae 4bsh 84 7]7-50] whe ARt PoA=A 7129 o
E 71%F 39 FAER 29 AA A= ZAFUxEel it IPCCe 7[EAe=w
EEG FdE AX AES EE3e WHOE FFHAYT. ol w4 Wi FoE
E=Edte A AATE AL 2% oiyg, WEs FoAE =E57] A AL gEH
TAZE FEH7IE A IPCCE o8] Atdlel sleojet B Z9fs Fall 20073 T3t
IPCC Al4x} W7} BuxolA Agdstel] oig Azke] HLFE w-¢ Eo (very likely)
I HEHoE A2S Ui, ole 90~99%< A S oud: Aot

21) Robert M. Friedman, Appropriating the Weather: Vilhelm Bjerkens and the Construction of a Modern
Meteorology, Cornell University Press, 1989, pp. 97-118.

22) IPCCE #H37leAte oiet AF#AR, A8 eE7F 5 et o]dAQl MiAdE Ad dE7s2 74530
o, FRHINNE 4 d Hog o]Foj7l fifE Futolh Bl v 2 AF&dst EAld v A&
A AN Fekap agRko] oy ditRe] EFXRI oA TS B3 EAE AdsEE AL, 94 A 2
AEH =9} =9 ‘g T8 FFAE T GANHT A BAEEA PRk o) 4 AUrk

23) Spencer R. Weart, The Discovery of Global Warming, revised and expanded edition, Harvard
University Press, 2008. ©] Fo] ulgk A% =F U84, “How Did the Global Warming Be
Accepted?”, T#}8}7]&8A7, | vol. 9, no. 1, 2009, pp. 135-1425 Q.9kgh
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3. dZe) A3H W

o] Fol 419 =oj= AR AFAHY H3t HokE tFor =oE AMstATH H#3t Eok
o] dFAAME thFg AslH Weto] AR R AT SIS AFAEL ZEdd g 7ot
A Fol] B AL Bt Iyt #Hd V)& A Fo] stEdste o A ta 7]
SA7F] Uel(Nye)E 7lgol AAHAR dF7testA s Jrta F43. 7€ Yy
of il dZFstes AE7HE BRAT, 159 d3dds A=z dLH FdeA I A
7 diF-Eolqith 71&e] dFo] o#e olfrw AAGFe] AdAHo|A w3 B
5 ¥ ol Zee dAE AAe] FRdte A9 B2 dEelth. AFgyAold #H
HAMG 4d] B Fo R AFEe A, A8k, 571 9 AL AFHe 271 2 7HA7F Al
=z HAA & Aok AA A7s] 7tedH ARAEE A5 F dT segE, AdEE
< A0l ofgA AgE AJA dFste= A AATE A @ Ve ded] ZAEY
AAZE obd ALS A MA] g shte] E@olw, RERE & AE(things)olt F4
(impact)e] obet At wiete] whel FAHE WA wd O AA otk F V&L 5gHO
2 EAY g glon, A & dAelgtes Aot ¥ JAZ =] dse] 18/Evt
o 282 Z71%tthE o] EuF 'Fo](Gordon Moore)d] HA(1968)2 A o2 HEAHE £
o] BYth stATE ol A2 IR A #El(Robert K. Merton, 1948)¢] 28 4t &&
S HF AdFFE UHHFOLE 47 AT wgt HARE o] FHsvtE WA
(bank run) @3S Fi AT AV HAH o A’ (self-fulfilling prophecy) SHLE o] &

S gl Bleltha)

A ALE A WstE oA A2 7] TS HE
el Hr7x gk ol FHUE J1EH AETE MR FF T4 (co-production) st F3

‘jo'—_‘_
3Hco-evolution)@th= #F o2 ME + Utk AT o #AHe VEHAAHE
(technological determinism)& S53h= ol 297t UASAJA A& V&9 5714

oo tigk FEe] BAZ HPgS AFTHFAE * Fohe A Jrhe

Z4W 1 (Nathan Rosenberg)w 71€84 £571 w2 A Jddd Aoz 444 o, A7«
9o o] A olHRATE Hell FEIUT. =YdtE = 7l&o] Aot AuyA gol gE A
Zlge o8 ARstE Zow dqyETtH, 719 oA Zol F3A ArlEs YT o
71 gtk ole A= Ve £59 42s "BoxgA e tha 945 A9E 2
Heck= Aolth AZA BEAWM I FES e b2 Tl digk wHe ‘49
Y (expectation)o| Tk, 71€Y41H Zleqd AFAAGo A ol d o] Fadd dsfi A
b Ae FEE A ¥d 1970d el e Y] Fe4E AxAD Aol

24) David E. Nye(2006), pp. 33-47.

25) Harro van Lente, “Navigating foresight in a sea of expectations: lessons from the sociology of
expectations,” 7echnology Analysis & Strategic Management, Vol. 24, No. 8, September 2012, p.
773.

26) A, VAR 1 HRAE: Ve Adste] BAE B 2 20417 7leA Ae WEEY] W
3}, TgAATEs Al497, 2013, p. 19.

27) Nathan Rosenberg, Inside the Black Box: Technology and Economics, Cambridge: Cambridge
University Press, 1982 [¢]2 9] &, TWijol= o] Edkx: 7]e8A4la AA4 4, , of7, 20011,
pp. 158-181. 7|& =¥(Econonuc Journal 86(September, 1976), pp. 523-535)& <53 7%l tigh o
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1€ vgiet A 22 @AY rled EFEAY FHAA =¥ + IH. STS
g2+¢l W7 %] (Donald Mackenzie):= 12 # <Inventing Accuracy: A Historical Sociology
of Nuclear Missile Guidance>ol Al WAA7]o mALY FE44% 7[&go] FHHE #4& B
AFAEY, A71A olaBA Fde| rlEe U Ao A=E ‘FAAH 7] (the
certainty trough)olgl W& I Z(<2d 1> FX)E B BAFUch. WAA 7} g
o ER7)E Tl BoFEE AL, Ve @)Y ALAEL V&Y nAHd FE27A 7
g1 7] gl rle EFEAS 5 FELE e v, T Ve AHEAY
ol HAAEL 7= FFAQ Ve HSeA Hol BSAYES AUF o @A AAF
o= Aoty 8 EriERe] Ayt 6E Dol AFAE I o= AFRUE B
AN A=E =4 dAsHA A2

High
=
=
£
jol
L+
=
>
Low
Directly involved Committed to Alienated from
in knowledgs technological nstitulicns/committed
production institution/program but to different techology

users rather than
producers of
knowledge

Source: MacKenzie, 1990, © MIT Press.

<aE 1> SANel ZH|

(ZX: Naubahar Sharif, "Exploiting Uncertainty and Ambiguity in Policymaking: Hong Kong and
Investment in the Peral River Delta Region,” TECNOSCIENZA 4(2), 2013, p. 60l Al A 2I-8)

HZol= SIS AFAEl ol e Fadel MRt olEnt Tdle] A3
8} (sociology of expectations)©lZt= AT oFE MANATE o] Fofe 2370l o]EF E
g AFF W WAE(Harro van Lente)oll W2H, 7l&o] Az SRS olsfstr] 3l
A= FE(artefacts), WA (actors), o] A Thagenda)E T HE 2 F& olafalof g
oAt AT, F Zl&o] Ui 79t MW (expectations and promises)el #HIF A& 13t
SIS AFolA AFEF WA #3 Ao vl FJHoz Rt AT 7o) o
g 7ot AR s FLAe F&5E ofelrio] o] otUwH, Y|&d S 1 AAV}
718 okl Fad AFdeE FHEL YT

STS &-okellAl dZel Uid A7+ thdd HAa FAE 53 oAz, ¥4 A7
gk 7]di(van Lente, 1993; Brown & Michael, 2003; Selin, 2007 %), BlA9| Ff(Grunwald,
2004; Meyer & Kuusi, 2004), 712}9] “¢/d(Fujimura, 2003), HI7}¥g2] F/(van Merkerk

ool A5,
28) Donald Mackenzie, Inventing Accuracy: A Historical Sociology of Nuclear Missile Guidance,
Cambridge, MA: MIT Press, 1990, pp. 370-372.

29) Harro van Lente, Promising Technology: The Dynamics of Expectations in Technological
Development, PhD. Thesis, University of Twente, 1993, pp. 1-41.
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& van Lente, 2005) & TH&d FAo] A77F FHHUATI0 o] FollA W7 A(Rutger O.
van Merkerk)E S4 02 FHAAL W7 A (irreversibilities) 7M'd-& B34g 43 &
ANA A7lEe] Eold F gle THA R o2& A4S vt vVt de B4 A=
E 39T T e AREE VS ¥t AdoAe #AE F7L BF Eoko] Ad
T3, A Azl Al AR ST A=A A7 Z2OY B T2 A2 & F A
.31

7o) Ab3|Bto A o8 Edz e 7o E31A &’ (cultural matrix of expectations)
4 g2 WES Y(Van den Belt & Arie Rip, 1987)% 2] A (Rémy Risser, 1988)2] 1=<]
oANA EAAN Aoz, 77t ofd FEAA FHHAL FASHY, HEI 2F ol ALF
ARl WA= AE BAHsteE Zlelth ol EIAFL Ve F3(dynamics of
expectations)# 5= A#H =, 719 7ol ©E AR FF(bandwagon)olt L nt
A )% (prisoner’s dilemma) B A7|FEA oA (self-fulfilling prophecy)dll WE AFES
AR F Ak oke® HIYr] Aol ZEAA HEA Aom Walste Al
Z 2 E (Edward Constant, 1980)327} 5% ‘542 WA’ (presumptive anomaly) =3+ ‘7]
® WHF (expected anomaly)Z ©|3|E 4 Utk ¥k WAEE AA(cognition), B U=
(action-guiding) ¥ 4 ¢ 3h(legitimation) TA A 7] FE-& olalT F+ Yom, 7t
A Polokd® #H8r|&] AH.-A5 A A (intellectual and social interface)ol 2t &
o aE ZIde Al diaiA, AXNFEAME ZFFAHoly d75d FHoE 3¢
FAAe AHS A HEHA FHAA, mA FRAAe F37ex @ A3 JAd
Aol A ZAYE& F Y (mobilizing resources)3te T4 G ot F4ITE)

20009t Eo] 7o) Ab3|stel| g =ol= BAS =T, 2001'd 4S(Society for the
Social Study of Science)”} “wl | WHE71”(Fashioning the Future)E FAZ 3&E /MH Y3,
Heh&3 nlo] F(Nik Brown & Mike Michael)> 4714 7|t e AL &) ofg =&& I3
ot ol oAl 2003 Technology Analysis & Strategic Managementoll X A=), ©] &
EAE olFdn T dAEo Z|e A S FAR A4F =vE o AAsAT
B mlo]Fe ‘dldd FAA (interpretative flexibility) MNd-& $83 3N4F 7=
='(interpretative registers)Z4] H &l e ZIthE HIgoh o2 mHel o JIHE
TFEste], AAC JAAD H ol & HE ‘3| 8= A7 (retrospecting prospects)# ©]
23 AEol @A HARLE ofgA WMAHI vHE FTEstEAd A ALEe I

P

30) Daniel Barben, Erik Fisher, Cynthia Selin and David H. Guston, “Anticipatory Governance of
Nanotechnology: Foresight, Engagement, and Integration,” Edward J. Hackett, Olga Amsterdamska,
Michael Lynch and Judy Wajcman (eds.), The Handbook of Science and Technology Studies, Third
edition, The MIT Press: Cambridge & London, 2008, p. 985 Z*.

31) Rutger O. van Merkerk and Harro van Lente, "Tracing emerging irreversibilities in emerging
technologies: The case of nanotubes," 7Technological Forecasting and Social Change, Vol. 72, Issue
9, November 2005, pp. 1094-1111; Rutger O. van Merkerk and Douglas K. R. Robinson,
“Characterizing the Emergence of a Technological Field: Expectations, Agendas and Networks in
Lab-on-a-chip Technologies,” 7Technology Analysis & Strategic Management, Vol. 18, Nos. 3/4,
July-September 2006, pp. 411-428.

32) E2BEE AR JledEus]e] IAE L 85 AAANA AT, 58, Y i 2 £5 5
B]Z}8H24 Ql(nonscientific) 842 FAL AAFAT, 19 7| RdoA o]gd QAL FA|Hog
olgdA ZFslerte AMNSAE YUtk Govindal Parayil, Conceptualizing Technological Change:
Theoretical and Empirical Explorations, Roman & Littlefield Publishers, 1999, pp. 29-31 %.

33) van Lente(1993), pp. 49-52.
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3l/(prospecting retrospects)® o] #43tATH ol WAA ] ‘FHdPe] IAIE <
B5tA o) 183 Zo] HEYIAS 5 HHE dul Fo2 & o A9 7
gk Bg4ge] Wslstes Fde AAFATY

Technologies
XT

Knowledge
. producers Stem cells
Emerging Pharmacogenomics... etc.
Uncertainty — High
Trough of Certainty Knowledge producers
{plus — competitors)
T~— Prospective users?
Future discourse
Revolutionary promise
Breakthroughs... efc.
NETWORKS
Technologies
Gonventional approaches. .. Competitors,
End users ... opponents...

Uncertainty - Low

End users (actual &

potential?)

Future discourse

Conserve

Planning

Bureaucracy

Established
Established ACTIVITIES Emerging
(Mundane / Routine) (Exotic / Novel)

<ad 2> 7|df 22 (Modelling Expectations)

(ZX: Brown & Michael(2003), p. 15)

Bt ¥ WE F(Mads Borup, Nik Brown, Kornelia Konrad & Harro van Lente)<
£ =9E5E At 2006'd0] 22 FEA ol AT &l Jhe] AE]Eel tis
=g TEIPGH) AASES Jdvt deR UntEe A el waEl, v1eFd 7]
o’ (technological expectations)= ‘W&o 71&# A3 ¥ (promises and visions)oll o &
A A Zt(real-time) EF' 02 AWE F o, Ve AW} v JURGgE 49
FEo A AAs HHdn @ 19609 AAEA e e A 7)o (rational
expectations) H& 7t A9 xo]E W F(fluctuations)o] FASH= Aol HIt, 7]
o] A e 7t AAE FAAsE SHAA T4 59 A (constructivist) o] T A A H (real)
olgtx & F Utk o] wEAAE VIE ‘B HAN'E &83td JtEY AEI A
sto] = Abo] E(hype cycle)& &/fstEt], ofefe] 2E I Zo] 7l&e 23F7E Hloly 74
7V REE dAE AA Zled 3 AFe] stk F 5T SoMUA AxwEe
AA 55 &4 Al e B4 E(visibility) W3S BoETh

34) Nik Brown & Mike Michael. “A Sociology of Expectations: Retrospecting Prospects and Prospecting
Retrospects,” Technology Analysis & Strategic Management, Vol. 15, No. 1, 2003, pp. 3-18.

35) Mads Borup, Nik Brown, Kornelia Konrad and Harro van Lente. “The Sociology of Expectations in
Science and Technology,” Technology Analysis & Strategic Management, Vol. 18, Nos. 3/4,
July-September 2006, pp. 285-298.
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Visibitity

Technology ~ Expectations Trough of Slope of
pe i i kg

Plateau of
trigger ivity

Maturity

<33 3> 7LE| X235 Ate] sto| = Aol Z(Hype Cycle)

(&X: Borup et al.(2006), p. 291)

ZledARg A Ze HEeE FAIE AL FA-AZA L] E(Actor-Network
Theory, ANT) WA E ojsid & Uth. 7|7} 7edds F33= A-L v £F
Z 9l (heterogeneous) £.4:7F 45 AAE7] wjEoltt. A wfol g Jhsda Aol
g Zltie Ak (texts, statements, script)® 7] 55 o], o] t]¥ <l (spokesperson)S T3l
o2 PAAe AAl(linkage)s 1 B H (alignment) B Th. 2P E(script)= AFE FFolAME
7149] A% (specification) &, A8 FEA A= 7149 7|5 8.7 (functional requirement)<,
AE] FEANAE AvE] S (scenario) FA & HFTOEZHN JES FESHE oJATH agenda)E
FATA Frt36)

A (Cynthia Selin)2> Wxr]&9 EHA4H S AFHU ANT B oz sdsgde, v
wrlge] FAAsr] AFE dkrisdd oi@ Zldiel dwe] mlH(vision) o2 719
(inscription)®| 1L 39| ZZ I (program of action)2E g3t FF, A, FAHE=
(followed, resisted, or modified) 5¢ QAE AXHA Ldst= $48& BRAFATG. Yo
71€2 19599 3 ThRichard Feynman)®] ofojtjo]E wtgto® & Zleojw, o] o= E
Y72 (Norio Taniguchi)7} 1974l A& ARESIAT. Udrlse] 24808 fFR7IE2A
A7) A AL 1986d =W A (K. Eric Drexler)7} ¥ 3 Engines of Creation: The
Coming Era of Nanotechnology®l &7t o] %ot Uxri&e RdAAo A medes 78 F
23 A&, 27k Yrisd] tig vidd dAgE AN olF vr]Ee] ‘ofutel, ‘1
F, mAo) oz AL WA o 7% uld<(spokesperson) &S FHTE o] F U
1€ BT A A2 A34d, A5 d7AY, A4 A7 dEAA 34 59 34
22 FY(mobilization)H Atk 714 W2 AL B 4 HArlea FEANAE
1% F8tAk(technologist) 7} obd &4 (science fiction)& & v & sk futurist) 2 HF U The
Ho|th37) Scientific American, Science, Nature 5 9 T&EAds 18 Hdstes =FF
Ao Ade #rled F5AL =948 250 oHE A5 Fvle AFS WY

o
|

o]

36) van Lente(1993), pp. 212-215.

37) HAEL “HAE HEAKreal scientists) A@ANA e Areal work in the laboratory)E
g7a7] wio] =ElAd e A7]AHQ vHAE AL A JudE TR A Gtk Ao, o)<t
T Ay ysiagy} cddy OF ko] 452 Z(Kuhn)o] AFe et AatEe] 244 717 (essential
tension)S WLTA = dlEo|td. Thomas S. Kuhn, 7he Essential Tension:' Selected Studies in
Scientific Tradition and Change, The University of Chicago Press, 1979 Z%.
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(translation) 4 0.2 APt = e]= Al AfE AL A M2 AF
T, AFE AEHeld, 1HF Ad F& FIPAoH, 2003 =S FaA AL
(nanobot) Hlo] FITEe] Bl A o]&dgt Zlo] ofd, AXM 7 =

Aok YrlEe] BAARY GolA =gl HHd L 2dEA HAHATR Rhs,
I ARYHTA 283 slo]rh3s)

4. 45 A9 FF

A% Fokz 20417]e] Bo] thFH o2 el tg Aol FuhFel mt SAHY Jo
Za g vz F dE EZY(Alvin Toffler)= oA vlgo] tig tl52<d
o] =

Foists AHE 297104 AEd AHE & ok AR Mgk, , FA3Y
3, TAEelE,, 5 My, 5 EFLH A5 HsAIY FAeE S0 w4l
HAF o] Fole] tig ZRAQ RERUE, $E87F NG 43s At diAY
AAsHE o g Bop #37|e2Q) SHAAM vgdTE T 2 H=2
(Jeremy Rifkin)2 113 FAE=RY, , =% T, , Tafe L, , MHolHI A
oy, AW, , B 498, , TdANE A= A8, F9 AAE T3 #3re
o BHo] AA, A3, 874 Fol HA= o tsl $FHE RoFn ok =9 1
o] AMES B3l oA 19 FdHFTE FHIAR A7 T2l FAheen, A4
ANUAE o] 8dte B4F ANz oeze Afe] Hesdite ddd F4E& IAL YT
ditdlog oF Foke AFA=A v gaEo] AFHAT, A7 AFEAAE
AE S, Colum Gilfilan)S &7 ok & 19500l 7| €3] ool B3 =&
oA AtREEol & HEE 5 doe =ud 2 H3HQ Ao w HIeoF s, o
& 9f (optimism)t}+ A1 (propaganda) 3 3 (fashion) T+ =¥ (imitation)S s A3 oF &
o F4% vk Aok =3 O oE 204 24 Wlold (Roger Bacon)d T3 Foll
g 134]7]19] WEZHE FEEAH(Marquis de Condorcet)ys AA 19009t = L=(H.

QO A e
tlo rir iy o>

48715 k4

AT 59 oFe] #AF ATE Ed=E 195030 FRERE n o 3dR-Fo A RAND
ATFAE FH2E 7] %9 S (technology forecasting) A77F FE& £, RAND T4+
duto] ZAZH A AvtE e A 2 redEy o EFES AT 1960 d el
E AF dlad Fwol o diir R q5EFo] FHHUSH, Nt )Gl ME o] Foi
o 1970 FE = dE AR FF 3039 #AerlE vl Wd dFzAbE AAshRA,
o|F ZmEw 4FEFol &L FPHUATHY)

38) Cynthia Selin. “Expectations and the Emergence of Nanotechnology,” Science, Technology, &
Human Values, Vol. 32, No. 2, March 2007, pp. 196-220.

39) &3k, TEZE & A" ddivlee] Wak 2R}, A9AL 2006.

40) S. C. Gilfillan, “The Prediction of Technical Change,” 7The Review of Economics and Statistics, Vol.
34, No. 4, Nov. 1952, pp. 368-385.

41) S. C. Gilfillan, “A Sociologist Looks at Technical Prediction,” in Bright, James R. (ed.),
Technological Forecasting for Industry and Government: Methods and Applications, Prentice—Hall,
1968, pp. 3-34.

42) UNIDO, UNIDO Technology Foresight Manual Volume 1. Organization and Methods, 2005, pp.
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g dFe vnd HT A4E vHE Eok(future studies, futures studies, futurology
S)olA dsA FHHAT. AT GF WHEL WD M Fopnte] dAfEold &
Row, AA, ALEE STS T e ®okollAl 2. A AT el Holgoh F
v AtelAE dE5F #-S foresightshe &o0lE5 © ®ol A3t dA 2
prediction, forecast T# AH3}7] Asf| o7|A = foresightE ‘FlHdF 02 WAt
AR Zlolth, H g o S(foresight)®] FolE ST ThgsAl ARHUAT, HlaH
ol d(A. Schoen) F°] g vkl oJstd th3 2t

e el

el ze SaAA e 1 Tfon X 9% AnE BHoE s AANY ETE 4
e & Atk vddS BFL fuvee] AARE HAY B ol B ol
AAEE AQA 2 @630 A FH WAL B 9T J15oT HlTh

oj¢ Ze W Fe] HoE o]de tE AlRg diFicldrl, 53] AAZ, FHoH,
HA Y, AY T FAE 23T FHA stk mPdEeld gole
1990t o] Fo EojA Aol 1‘%*—123 SUHEASH, oldo ASHAY A=
(forecasting), B (scanning), T4 (strategy analysis) 2 % (prospectives) 52 EE
d &5 Eo| vy Soldt YALE ulHo] ALEHIE ot v P o S (foresight)S VI
7h oA EAd AAAC tid AAZE vS nAHE Aol = A S (forecasting) T &
THoAE ¢ Fh of2 ] WA S MAE A (predict)dte AL FTEA FETH U
Aol ol AAAEH FHE F Ae HAE FX(xeate)stE AS FTETLD)

v S BHESEE HFHA Dol ZAMthe Delphi survey), #1444 (extrapoliation)
ol ey, AZIAE HZol Wol A8EHE AuE 2(scenario) 71 WA 2=H
(backesting) 71W & /0@t WA Aluzies Ade 1950ddie]l RAND 7249 b
(Herman Kahn)o] "o B EAol tig3st7] 9 WHoz uehkd AJH, Aue

2 Edde T Hxe U Aol F FoA /& dAEF S AdsteE Aol
. ol# 3 AuEleel AL mEAel JE Y 2(Peter Schwartz)7} “AUE ey o=
o] ohd, of# 7}A AEl& A7 HE =7k dFT A 2 UEhd dthee) A
2 E# Y (scenario planning)®] FAAQD A (P. Wack)2 553 ¥t E33do]l F7l38he=
FEol A Al ed HEHE thE A (difference)E W= AU 98-S dohn I
=, olgg TE A v uE Qe T AAANAM § U2 AAHE WE F A
o= oo A F a8tk

AUl e 7ol ggd Vg st ESAYE st st WHelgtd, vher
2 P E Al dAsta mAdA HEHA Aoz nizRy QA7
A HEReE A Wif2g Zgelth. Wl2"2 4 OAdE VHERYH AAE HEo}

N

10-11.

43) A. Scheon, T. Kémnéli, P. Warnke, R. Barré, and S. Kuhlmann, "Tailoring foresight to field
specificities," Futures 43, no. 3, 2011, p. 235. Harro van Lente(2012), p. 77014 A|<0&.

44) Juke Georghiou, Jennifer Cassingena Harper, Michael Keenan, Ian Miles and Rafael Popper (eds.).
The Handbook of Technology Foresight: Concepts and FPractice, Edward Elgar, 2008, p. 8.

45) UNIDO(2005), p. 9.

46) Dan Gardner(2010), pp. 202-203.

47) Cynthia Selin, “The Sociology of the Future: Tracing Stories of Technology and Time,” Sociology
Compass 2/6, 2008, pp. 1884-1885.



AL gngth. @AolA wElE UlttEE forecasting® HHIE, oA AAE =
ot Zlolth, W E FoEyE utEA g v (desired future)E WA AABE Theol,
T olZ27|7A] GAE W dS DERA ok & ZlFt Fasfol & Aol i JAEA
WAl gk W ~ee 19709t A Aol A AT Ao R, ool A 4
‘(normative forecasting) 2.2 YAl HWE Zlolth ol Wf~wle] F9A m HA
Hol kAl o Fout AvtEl e 7HI AEEEE it

ofFel A A E Avgley WA~E P 5 oA S 0y STSoll A %
=+ FAY FAA, ARH, A FA T FAE TR A 2y
webA STS Aot wedE AT 435 2 {8 Frt EAT F ok dH=E
= STS A7, 5 7Ie] AEe d57) mEdS e Aed = e Fels ¢

|

A A (priority-setting), U E$] 7 (networking), ¥l % (building vision) 5 Al

A I o

o
L

KR
=

O

=2
=

o
=]

Ay
9
&)

e
2 A
W jo fo m

2 AASAT ol F ackaAw, el ASse] HEuE $HEol AT AT

S AL, oABAA FAE o) FAR UEYIE J2 NAS FAE ATL g,
SY8E HATe AEEHoR AFHAT W2 dusA e Ane 24T F Ao
£ 2ES AFIHE Holthw)

5. op#g &

%k SIS ok dF dFE tAE ¢dd m#rt obd thdA R (pluralistic) AXES
Ed2 7|&7 A3 &34 (heterogeneous) A4to] o] Foj A= T A FHF AT o
213 STSA o F ATE AS A"l A & (reflexivity) S 731 TEOAE= H
&’ (futures-in-the-making) & BAFE S T8 EHJ O 0450 HZ Thad A ATFE
T3 A7 Aol FdHL JYE 7N AEE Rokk STS AT A AdolA 3
Ha ok AT Vit @7AENA HAHCE TS dof EAE dEFA @S ¥
T ootlgt FEe HEYAE AAY Boly, 7|HE Ve & AFAAEL =R AL
A 2ol v Heksith: ko] drhs)

HzE v Zldel e ‘#Ee] JEF ATFAAE 2YIVE Sk dHE A
U (B. Keepin & B. Wynne)2 SxEg]ote] A &&A2REAATL(ASA)NA LETH
AA mg oA LBl dZo] A48 9 iAoy aAedA freld Bgo s
LA ARNSS BB =8-S 19843 Natureol FEFITH5) B4 nlgol tis) =3}
£ e 2EHow YA 4AAY RANA FdASE AFE] @&, AFAT F5
LA 3HA 2 AFAel Eokd £ USE & & ok aHE Bszn vy dATe
FARN ZHAAY DA SHAA vl FHFLR| glon, okA Hu & npel o] mgf
of tigt STSH Hew Ao AT% tstA Fd=H L Yok

48) Jaco Quist, Backcasting for a Sustainable Future: The Impact after 10 years, Eburon Academic
Publishers, 2007, p. 11.

49) van Lente(2012), pp. 777-779.

50) Daniel Barben et al. (2008), p. 986.

51) van Lente(1993), p. 77.

52) B. Keepin and B. Wynne, "Technical analysis of IIASA energy scenarios," Nature 312, 1984, pp.
691-695.
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£ B3 AT A ANT W2 o3 vy dio] o|9A A EYP=AE BHof
& AYUL STS ATt 7Ithe] AE| S Rofollx] FHH o FrE 7HE 9 FAES A
o] HlHe oAGA rlEddd dFS v =7, “ZA E (potential)& Al F Al
AAstE Urle d99 dAde o'W 93& =, “mHAEFE ook (futuristic
story)= ol%A AEstH L oW FFES WA TR, “EFGAAGC AHstd HAAs AH
U2 a3 98 e oW B o g Agd 5 eI, “AEste] P AA P
Ho g dojrte Zlo g P2 Fodyle” ol azlelth 4de & Ag © yoprt
STS9F mEfo & Ao A& T3l v o4& olsfista &78t7] A% M2z dF 9
o zA ‘mael AM3]E (sociology of the future)e] HQ3sttii FAET)S)

Aol A 188 M E T A71stEA S stRestas ok ‘rEe d5E 5 ¢l
o, et B0 vyt wtEold 4 Itk ol & HHI FddA A gt
A, 71ed] mAgE A5 22 BEVlesd ou 559 7e4 7ted e HEAE 5 4
S Bolt, wrEOAE 7 ¥ (future-in-the-making) & 71 &3 ® STS A& W$ #8%
AH WS FHEL Yok do= mEy, dF, I, ‘BEAA, ‘AEA T B-E FA
o tid STSH Mo & AFES Fall el mAst Aol &3 =9rt o8 F
dsid Ze 7ds] 2ot

53) Cynthia Selin(2008), pp. 1878-1895.
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