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Abstract

Korean governrnent has planned a large scale multidepartment-participated national
R&D program 0 advance and improve her science and technology and the quality
of life to the level of advanced(especially G-7) countries in the forthcoming 21st
century. It is called as "Highly Advanced National projects” or "G7 projects”, which
was initiated in 1991 with 18 sub-programs to date. It has planned to be continued
until 2001 with its total fund of 4,591 billion Won, comprised of 2,033 billion Won
from the public sector and 2,558 billion Won from the private sector.

Evaluation activities, the country has carried out to date, for national R&D
programs including HAN projects are focused mainly on the assessment of
scientific and technological results to decide that a specific program should be
continued, terminated, or modified.

Thus, it is necessary for national R&D programs to be evaluated socioeconomically
for the purpose of assessing the nationwide economic and social impact from the
program. Socioeconomic evaluation would be told how and where the program
contributed to the society, and what the socioeconomic impacts are resulted from
the program. It would be useful for the means of (i) fulfillment of
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public accountability to legitimate the program and to reveal the expenditure of
pubic fund, and (ii) managemental and strategical learning to give information
necessary to improve the making.

program and policy decision making.

The objectives of the study are to develop the methodology of modeling the
socioeconomic evaluation, and build up the practical socioeconomic evaluation model
of the HAN projects including scientific and technological effects.

Since the HAN projects consists of 18 subprograms, it is difficult to evaluate all
the subprograms simultaneously. Despite, each program is being performed under
the category of HAN projects, so the common socioeconomic issues are existing.
The followings are main results of the study. First, the hierarchical structure of the
socioeconomic evaluation are constructed; Evaluation Perspective, Evaluation Bounds,
and Evaluation Aspect. Second, based on the goals of the HAN projects, the
evaluation perspectives are established as (i) the strengthening of industrial
competitiveness, (ii) the enhancement of national scientific and technological
capability, (iii) the improvement of quality of life. Third, the evaluation bounds for
each evaluation objective are defined to specify the affected area. Finally, the
evaluation aspects for each evaluation bounds are formulated containing essential
elements describing the evaluation bounds.
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%7+ /1 @AY (National R&D Program)& A|ZAH 2 st QAR E] ¥yt
o2e 2497 oddn #uHE I/AdY 53 #Aried 235 P §
3, 44 g EFE AT AL THE AFHo2 Ao AR A
AA Y st FRsE AMQLE FA4E £ A

Ax7|E /M EAA(GTAFY; HAN project) 18§ Z7HAFMNEAIYG Y 4o F
AL e, Suet H22 HEAI FFL2 FAqsa Jues HAA g9g 7HA
% T AE SEdeE gREn e Axd AA8Y A3 5 AN ZEAE E7FA
FHEIAEA, 2147 AR AAAE FEE7] Y5t falvE #A3r€9 20008 0
AR TAZG) FE229 AJY(FAAL 1992 FEZ sta 9l
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AEzleMEAd e 191d d7718e dAsto 1992d 1170 7BE Algle] Hz=
FAF At o3 3/ AMge] FaHIL T Aol AR FI3Ho AA JYFA A
e 1578 ArgolH, 20019744 FRAEG. AE7|AEAdd e AFFE d707t
F 1227749 o] FPHANLT 2001d7HA] F/HHLE 75569 Uol FYL A0
oh =3 QRS A7 FEE A AT T 225581 B4 239, F A
Fu7F 4259109 € F4€E Aoz AYsa UHF=HAE7]|eB7H, 1999).

F7AAF e E FF ARFH Aol 28HE= Aol BFOIY. WFPAM 7t
Fxde oE 59 i AdEdAMY A niEtAlZ O B34 5de o
@ @dol Adistct. old F7 AFMLALY FIEE dFS EAFHHA A U
€ A7) A Y FEoRA FA - ALYA Hrs aFdoh ol # A - AL
34 Hrte 299 FQla AFolgte BHAM 5 AFAEAGel =7 AA
o mA 3 -HY EREL AFHoZ FAHsa A =¥ d@/olF ¥ F
Ak A - A A Frls R FHoRE £& ITMATNSAGESY BA - AEH &
3} A daw FEH B A4 F5 R FAHL AT g FE2ENY gujE
Adet, FAld R FHozE GAHEARSG FAHAAEAA =/AATAEALN AP
A2 A% FTIFH AAE HAANIZ AT B FEF Ae BZAEE FAds
FaozA 9 9nlg Add.

AE7ieAEAgied dd Hrte 'Hd 2 '8dd 4 gAdE 38 T3 3ot
Atk T AFEL MY G EY F2 AL/EY/FTUEE A}V A% Ve
kg9 A A gridFollen, AxRV|eNEAY AAd g TR AAHL
2 FAHA 2. o)A APHo & FIAARL oPoA FS A% AAA
AFe) NFste]l AF AR Az ol ARIREAAE AAH - EAHA ALA
1o AFo] P FHAR FEH AALENE A AALE Suj=A X3 FA7 AU
o} ozl o] 5-(1998)9) JE A B g el diF MAHA A AES AADE
EA 71wl RAd e FALE A - ARE Hoh AEd H gler, o dF
Adel HIHEERE 9uE MR Jlva dgdy.

wely AE7|EAEAYol ntAg GAA A3GAHN ol A&, T Aol #F - 7]
& Eoh¥wt oz fejuele] HA L A EoRd owE JFe vHEA Aot
F A Hot ke @ AFE APATIE Aol WRF Aot

40

L2y S5 2 Y

F7t HYPE SHAM & 9 FA - AR 9% @UtE AEA $HHes dad
#Pol F71E A% AAAHQY E(framework)®] FA4olg AlRHE v, & AFdME
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AE7| &AL 0% AH2A dehis Rer)edold m2 e 28 AN
Hoz A - A%el mA #FEHE F7HE 4 dE B T 2] AL T2
7} @,

F 180 B9 Aden FHE AE/EAUAAE & AR Adduict Fol@ #Ha)
& BoplA olFoln Qem2 1 Ao thsith o] ¥Haty] AMME FA -
A8H RWAEL FAs F AE Aduith getol SAAW, 184 A 2FE HE7]
SRl E & oA o]FojXR glene FFHOD oBold 4 Ut I
HEo] @AY Aolth olel @ WA HE7 ALY DA St AA - A
B4 29 oHE 9L UAEAE AGRnA H TEIAES T4 PR B
A7e FAZ s B,

I. 4759 A4

1970d ) olel2 I/hAE Y AFNEE AR vF, fY § AL A7NLe
€3 #Eg AR, AL, FY i@ B3 59 FHOE 7L did
B71E FYPstd 2n Yok 19703 T AFMNEA Y] FAAE F2 V%
#3 Hofo] SAd] Fojgon waly AFMNL BHrte V&L F2 A9 A F
ojx gt 8oddodl EAMUAMREHE Zxo AFMNEAAY FHe] 7)Z st A
MAEATFE sz of&e] AHEF A7/ AP sl B8A4SHY wet ity JE
o] e #AEqr|<H AHRZEEH AYY AW FAAYH 5&A, EA4H 2 I
5oz 2o A A HUAHOrmala, 194). £ Z4ZEL 279 173 33713
A3 FAAZH 48, Fridgdel He AFML AYES 138 Frt A2dE
BAA AL glom, ojn] HE H/7|@AM LAFS Ht Y AHE FHIA 2
3 9dh oA e AR FAF9 Alle] SHES A¥EI o)5°] A UE 9]
24 - AHAH =g 72E A2 SYvE 483 Axr|eNdAd Y 44 2=
H7t =9 & =&inz g

2. 1 782 BRITE-EURAM A(2i9] #HJ} Alef

EUE 7HF 828 a0 A9 3718F 2 3483 4538 398 e 1
¥ % dveolth. EUY 47702 79 5L A7 Brke AHY 292 dAsn
Achs A FE2AFLTHA 9% gR-HtE F2 AANEHE Hold & F2 A7
W AR @FstE 7)8Q DG XII At dxe Hrtsg AXsin gA, A,
71et 99 IF7HE2FEH FIAEE LHsd SHHA 7L HE AAstn
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At

EUAA 717 ®o] AL&33 3+ H7171Y S BETA(Burequ d’ Economie Théorique
et Appliquéé) WHECZA, Uy FFAF/MEAA FAqrigel =A HHA BAE
Hg Frsr] A AFH Polth o] HRHEL AY FPLE AW TPEHAE 2
AD7ZIed 28 @ 494 24, @ 23 € I vA= 5, @ AHIFA
3 T HAZ ERFS doh AFs gL 7199 FoMR Ao Bae Qx4
FulEolct. BETA &L @ AHF Ao J&8oF d7] W&o 2 Fo] Bol
A, @ 719°] AFME A Fo AN F5F TFH g FE AFH )7
g & Apge] Hag B A ol g dhSolor Brvt s, @ dEd A4H
#go ggo Y AA AR nX e FriAH gade fodr] s Tl s
gz EF3n AFNER QAT BA - AHH FA¢E AFHE A% 5FHeE 1
AT HoA FHAARHEALS 998 Adrh

olgjgt BETA WHES ALF x4 AHEEAN, 798 7149 7le 88 F34
713, AAANZANA AAHE AsAZd EHo2 FE BRITE-EURAM Aty 9] ¢
E & & ATHCEC, 1992). & AL AYFE9 Wle 4 A4aA 8§ @ity s
o F¥3n glan, AFAL 9L N2 AV AL, AxVey &4, Az
33 71EME Sl

BRITE-EURAM A9 F7tdedes O 71€9 4%, @ +¥ 7149 2384 7
Ae A - 71F 714E, @ F&271499 nAE 9% @ &9 Fd vX= 9%, 0 2
e &8 ¢ 8o Yad XY, ® ¥y dx 2 3y Fol XFgHY, 0| H
7HESE V18 A o2 A EFogREH EFHAUT o] HrPpEAE F9 &FAINH
A 2 93 d ZAE A Bk 8 Aeolw, T BrrATFAAME o Frd
HJo2 AAsn ot ogd A4 2 AAA AL FAEHA g Friols AEr)e
A FAE gk BrHEw obuel AA - AE A Gux Hrisolob e AxIHR 9
o =3 A - A A G Grlde ARPA LT ohlEg FAVY, ¥, 2U=E
A, FEAFY g4, 7N FEy 5EA4 T PIAE d¥H 2 HA 9
Fx HHEYE dAd3 do

2. 2 kel ARAS HIL Al
Aclel #7-Al2€2 OCG(Office of the Comptroller -General;, ZHAFT)o] &3t F
dstE HrA2g Y AYolgtn & F glow, AAAFI Y= AMER I A FH 5

21t} (Gibbons & Georghoiu, 1987). AAYtle] A7/ H719 HALE AHEYH gy
2te] dAF v £ FL e 5 Ao ZIvAd Qe $AUE 7MY FHrld
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ANAEE & ¢ Utk

Attt A o] A7 Frlhe 1980d ] oA E FE MAENE HPd TEH
7HE 839 A7 AE Hyristsd IFeH] goh 1970dd o] OCG7E Ay
i, 1980t 2RtEE = A o4t A ko] ASEHA A7 it Frtel 3l
ANE AFZE A Ao rloets FHel ZxH7] AFsg

a8 WHEA FAZ Astd ddFo2E A A Aol dE Huld AF
st A HAUTh oldl OCGE %9 7I&& vldsty ol& AR HHo = 19861
AR W AY FHIHREMEY gHE FEsd “AFAME AFY H7HEvaootion of
Research and Development Programs)’8t= =318 ZA438tA ®t) o] =1 A7)
W AR B A StEA s Hojo & Bl FAEE €A ¥ ed, 2 F8 §
28 @ A9 A #A4 (legitimacy), @ A9 A& A (relevance), @ AH&AL 8749
3 & (relevance to the clients) 5°] g =] gith

o] g wWgoA & dAF A+ ARA Consulting Group(1993)e] A% “ARF o)
#37le AL g FA - AFHFH o WdTolge RIAME n@EA FA -
AA 4T £A4E AF HtEY FAC & AEEA 43 HaME 3t 4
FoAN F8 HABEAGZAN © H8r)& AF/NE I Frto) i -3 YyES
gFe 289 FE, © 97 A 23 AE, @ Avt 9% AR AP ARE 5
< AN ok AAF Hr FHEL AANE AAENE O by A7, @ 4@
T AAGI/AYE A7, $E£AT, AE/FE AL, @ 7MLy B4 52
A A3t A,

T HIANE FAAQ AA - AEY HYrEEA ZA BAH 9% AF dFge
2 FEsA AAERAT o™ A9, 719 F& F7HY ] dsld QFNE &%
7193ttty #gdE o, F AFMLE FAY %S ARG Z et AFA
vz iy gFHe 9t A4 dFoze Aurde Zde v L4ARE 1
Aok £ oj" A9, 7Y F& FU1e] FA ¥ A3 8Fe] 7193 ATa
dod o, 3 AFMLLS ASA 4gg FANZHAGR FYjidg, dFAgERY g
HE 9utERl A Y fFgozE: O 874 A, @ A7 d JEE g2 2 4A
E 37O &9 A NH, @ AR A AN L HE L0149 Fd 52 nF}I

3 gty oz It Ao AAH FEE /A AFsde] #3d B9, T34
AAE | BRFEE T A 53 2 ASFH JFgo] utEw ol 243U 9
g AEF Hrio A nsloor & Zxsn Jvh 1y FIFY EEE MR
FYHE ATFMLY A AA - AYHeE O FES gotsiuizl s oE e FANL
Atk 2 olfrE AA, FF ATFMLLE HFAHL olFZ AFRH u|FAH] R
g 243 Ed. A, TI3AY FHE HYS LAY, FFTAE dutd ez 7}
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Ao EASA gob Agdelel dAA Wit BisHnE AAH 902 245
77 il A, F4AA G2 Fgol Urhe W, IF FAWo] Aksith v
Aoz, ATAEE 7180 G4 I FFE A4S AU, AFALH Ha
g AAE BA Ao, ARl %I, AF B Aol AYARR) FH o
ol gk

2. 3 g2 Alvey A2 HItAR

Alvey AL RFE7Z]EEoHIA dide] HE 757182 vl A% ol TF
AFALE Fa FAFE APo2A, 1983d9] AFHAUTY F AL AAAS F
Foz HRAFH 22 FAHE AHGelde HAA fEvae dxreMgAdd F
Atg Aol gl

Alvey A9 HrtAlElE AY Al o] A BHAA ojFojilon, 1
A7t Guy et al.(199D)o) ¥ - AelHoy 3t} Alvey AHES Hrte F2 AEAE
8 AP Gy og ojfojA. F HAATY F8 Hrl FAE AA, A3
g 29 A1Yd £949 B&Ao ol A 2 TR - 2HA SN
Alg utsio], o] EF F8 Hrieg dide] E& udd. EA, AP 9% R A
Aolth d7ldle @ 71€9 AIE, @ BAE &8 2 4 54, Q gedTd o
4 @ 7194 A WUl A JFg O AFNYE 7 A4 i JF, ® 4
AR Y A A 93 Fol TG AA, AFde HAY ot} o] Aljel F3F
£ FFsed £uiE 3F I ES FREA, B AA® FE/ A= A4
A3 AQx 5& #dsE Hul FA

AA - A3H Yriet #Ed HAYEQ Ay 9 2 2FAA HPd oM E
A 718 A dAE A9 371K BAE, F 7l€d EF, 723 EF, A¥H 5F
So g #Fd A Hrlst oo 7ied FFHL AY AuwtAQ J1ed FRA
g SRNEE on@rt 72 B A, A L AgAY NFE 499 A
H A B4 2 A FFAT 58 FEHINE /A A7 v BEE 9
u)3ie), Ay ZAHL AGAAH ZsE udith A 4% 2 Ry Huks
3 AFd#e ggoly &g HAQ Wy IS vH= 8AEA dF 4
g FARE REE o], HAle 23 FHid FHo Ao] T FAHE F R
EAolgtm & 4+ 3o, ol g WEES <E 1> g3t

> A
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<E 1> Alvey At9] 9% % a4 B/ ¥4 4 HJl W&

T ¥ | 71&3(technological) 5% T2 (structural) &3 | A (strategical) =3
e e | AT B G G | A% A%E A%

o o | A BEAN HEBAREL | e e ReNd 7 | o2 nesn a9 @
NI T (s srarau e | 88 B4 244 24

Z g3 g3 3y
o ANHQ V1€ FE G |+ A2o] {F ool Y3t |« A7EA] & A=
A AdATed o 0 g8 A=Y I
o ARY EAE Z2 Ve |« A AE AVlE B e A B &
9 7} Tord B3 94E 716 58 4749 Aed Zx
T 2 5 o FH2AE : 7199
W& o A48 g4 deA A BHARE, old TE

o 3FATY HEA  BeH 7199 &5 7%
At F84, L e H] o}, Herel W}
Hstel ¥ A f2ARS o

* ZAE 1 ol (1998), GTALE S FAAL A Hrhger dF-AMdEEA] 7R AYg S
ZFAlo7 p5s.

2. 4 0|3 2] ATP Alelel "I} Al

ATP(Advanced Technology program)= Bl A2 R A& o] NIST(ZEEEATY)
F& 3o 199097 H AJRE IrtAF/EANG ol & A& “AdA A FAA
o9 7ldErt 2odEan JdHY HYE} E9n BUHE" VR orES oA
202 N VHEY FrF FA2 FY5Ha Jvh. ATP= “T7te] A stol 44 A
Fx9 Zlegis T BALY € YT 28 FE'E BHOE g HAA
S-2utete] Mzr|eMEAd# me FAE Aldoletn & ¢ JTHY&E - o] dY -
o] H, 1997).

ATPY Hr7te= 2 FA3449 5€4, A&AAY A=A, @474 d7487%9
7t 23 o] &3 dt 53] ATPY BrlAME 498 714 H71 $9ES
R oz &It Aol 1 EHOEAN, FAFHoRE AE/NHI AN #E, HAE
ZAL @ 3E 2 A HUh ARFH FULEANY JFEIANEY, A3R A 9%
) RPr}, AFHAGH/FATH £, B3 ZALY A8 Y, A $£F£9 AHAF
o] AHEH 1 it

ATPS] 7o) &3 AvrEQA 8L Ruegg(1996)8] B.nrd 25| o}, ATP
9 F8 Wit AF4Y FAe O 7€ 45 2 54, Q TFATFY vE 2L H
g, @ 23AYY 9%, @ AFMNLI FHAF AHH EA v JF @ ATP} %3t
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FAL Fao] 213 9%, © FU% FBEE W7 A =Y L =79 )
oIk,

ATPE A9 49 BAsE 7Zo2iH A7 YL 248 Axd ot O
He7led A4429 $4, @ FA71gel Y& oI5, @ A% AR AFHE
o5 Solm, o) 349 2Yez wAAL At Z $& FANE A AN BHYL
Axe] SPANA B Atz Y BY ohy, ARA, FEBA, A2ALY
A9l gold BHAoz AAR UG ATPE Al A & % o dyne B=
e Aol A Sk mebd W7k £ A AA Sl A SN S48
ofof @ttt ze} BnAAANE ddRez ATALY AR A AA Fol A
Azl Aol® Fa vhehtr] BEe] Hrk AFAA o8 FAN BEIE W of
B¢ Adde AFHL A

i lo
on R

2.5 7| git A

olgje] HFrt AH|lE2A EUY BEP/BAPY dist H71E £ + Uvh. BEP
(Biomolecular Engineering Program)$} BAP(Biotechnology Action Program)& EU¢
o8 Z+zt 198211 ~1986'd, 19854 ~1989'd 7IZtell A sid AWFTY ok A+
MEAGEot). o] AIYE did Frte AN E] AT AP BEAAES JNE |
gatd 3% sl e 4F 23M R BY E0EE Rg¥Les 84319 9
Fo ol UF9 AENHNE B 5 AH

o] Hrto] 54& tg#H #o AR, AHFAH AFH AEE AHESH HE A&
A AZsAY A, A3 € I HIb Al =N 28448 st B}t
=2 3. A, g3rrddd BE dn FEEE TSI A gEEdE AY
9] A&/MNAQ/FE, A B, AF 3 718 ATEA A 89, A=™olF, g E 7|
go 29 vj&old Fol EHHUY.

F7be A FAEY FA8H JPRe AY AdaaMe Sxe F&, a8n 43
Bt FHE Fa o)FoiHY o] F A AT Hrieh FAH FrF AP © #4%
A (=84 A ¢ F), @ AAA AHAAE Y, FRYLN F& T ALY
Aol wA d3F), @ AHHA FMAFTNE EF L T3 EU 3718309 gEAA 2
o R FF T) SHOIJT.(YEA - o] F Y - o] A, 1997)
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. dx71=42 e 44 R 34 - 234 971 84

3.1 M= wAl e M4

AE7e/MEAd S gA AFE AtE BFez FAHD A& AIYL2A, EFE
ofol Al HEA, MF7|(Full-cycle) dF/MNE Agg A 10dd A2 Bshr)e
o2 EXY F JE A" FFHE FRZ st AHFAHAN 1992).

olo] wet AIAREE FAHAFE FHSA Hed, ole Al HJ Al F8% &
Mg AT Eo. FAAHY FAAFE Aurd, $eddest 20008712 #arle
G7 AY E¥E gA™or gAsty] X E @ 2000409 FEAGe] B ZAAEA
g 34 75 HAAES AR FHMEFAGT AE7IE MLHAD), ol oh&
B @ HOAENL ¢ g9 AE FHANE F dE 9H - 7€ dotsio olg
ME(GT 718t7le MEFA)stnA At ol g F A o AlY FRAAE M
Aste 71EE AN AEH, GT AE7Ie MEdAd diixe G2 &L 7NE
< AR3}Ac

@ st AF7)71 53(1997d ~20014 71t F) o)1) AF 7% 4B AY &9

@ BF - 857 AFFEF] #A AFVNE  NeFEF7] &0

@ AAd HD71EAE : HrL. FF A

@ AA BE FUWAZANAN ZAE FHI ZhssAY = 489 AE #d 7
EMEA G - FAFH 44 29 &9

® ALt T ALdFsDo] 7t FAA : ALTHY M B

E3 G7 717l A dEMs O G7 FEredT AY
A7lez2A AEEE7 B9 Eof, @ &9 A& F4stn U 7 g
3t7] Y&l t=A] FUleA] FR o & e ol #AFAY.

oj9} o] HErle/MEAYE FART e F 7IXY JieMEgAEd
A ES HE Folst 7]F 3ol AAHA

b

3=

3.23H - A3l¥ g go aH

AR P AAANE nBAAT] AA - A 4 Bl Ao Frhe)
BHL A BE, 24 £ 323 WPoziy sEHojelad. 2ay HEs4)

D A71M9 A ouje HE7leMTAYY sFF22A4 FEE oy, dAz2E
#HA 8] JAHolgtr] Bk A ©Helt.
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gAdel &3 F A9 HATEE 7] {9 EXE VAL JoerR o9 3
7t #8391 dAG. AE7E AEHA 3= AYES H49H B 98e F5
Ho g AAHJ o, 7Ivtrle MLAAd £3e AIJEL It r|ey 7wy A
d FE2AE 7k AAFHJY. 28l ATP(Ruegg, 1996)9] AtdME ddE +
Axel, 49d EXE 7HAL A& Adele gXax 271 #3re AL 2
A 7)16e) e AFE 2L YA Frisolor gk G AR Y FEAHo| 7}
Z1€ Z1WrgAgdolel EAlgte o2 RE FAU|HdY JIdY ALY R A7 Y
tAEe A £ Ze YA FrtEo]opditt

oh-28 ME7IeMeAYgY X F st 39 &9 A Fol7] d&, F FF
9 71&AY AAAEYE ARAYE, 717IE LA &3 AMdEC] =H9
ZA0) FEgL viZgd ole A3AH YFo2AM HriH ook gt Y ofF =1
o) 34 W3e gRE FFTAY 43S 9 Ao O AFLYst H &l 52, @
7ol EAA @¥7] QE FFHoE Hdr|7t oPx, @ AUiF R YEU)
W&o &3 7]d o3l 2] UHARA Consulting Group, 1993). @&l =71 T A9
Walo] @ Frle ATRE FAH PP os gAgolor & Aojw, o] £F F
ARoz ZAsed HAALE A7 o1H7] BEo =R FA Wstd g @i
B Oe F 7Y H3AH A EF g Hrirths S4HE A7 AL Aot

¥, Frlug| & glojA Alie] B4 & SAH/SE F9E AH 2 EF diFd
ZRe Aol JMe wolA oy oA A A RHo=A HZ HiE
AL 58 AHY BH9 H/E AASioor 3 AHH B FAAFH HAY A,
1€ &, AHEY AH, A& AM, 7l ¥ Sold, ojgd i HHAA H
ZHgEczAE 7199 AFNY T FUl, 7199 Ve HAE&H 8%, 7legitd
$olA, 71d3te] B, A -8 - A9 g8 € IA gAY X Fol E F UL A
o]t}(Science and Technology Assessment Office, 1989).

V. Ax7lsAqd e 34 - A8 A 9% 371 748 3¢
4. 18128 AS 7=

AA - A3 Frr)ge A7) EAEY 2 3F A Sl A AR B3tE
AT & Aoz, dE BE FH9 FUis} vtdAR AA - A A Bt £YE
JaAME © H5AS JrHFSHe 24, @ F/MEHEY 43 £ g, @ B2t

zA 9 FA So] o]TolAok Frhe]A S 1998). 2} B AFe] W 4 i} 23
9 FAd BY == AYsHriz drh
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8, €49 HrtE AMAE Bt 49 F=E B3 ¥ AT U= u, ¢
A AT A2 EPAA AN A2 AEY SEZFEH JHEAR PrraHol =&
slojo} 3tn, ol2d EAI} AHE FEIANL F e HIlFTo] AAH ok ¥ Ao
. & dFdAME grtadol BEAEy] Wi (29 1A =AIE g2 B1ad 8
Fol BFEZ F/PEAE UAl AIEE F, EAEE HIM QlojM FAHo]l E + 3l
T AgES EE3A

FHBRE BA - AYH ez FFol nRlE £okE AN FE A7 V1EHY
Eo] HE AMdelvh FrtAELS AMYS AA - A8 B Al ASHE E7HA 9oke
Aol 23& %30 Prhd Yol v} FrhEAE FA - AFgFHe 9¥L AL

F5 4 gtaddzE A FE Adeld JFRAEE BA - A8 9% JULE
A8AM 2 HJrhEde e a489 Aot EE FAFAHEL H/MEAE A
g £ AT R4LEE FAH o ¥

4
v
= PIECIFS

(2§ 2] A - A8 3 HJ712F 9
AZT=E

FAJAA-B/PE-BFAH o2 oA ASTERE AA - AAH Y B9
¥ 2 F4 2488 BAd £ F A A A dRAELe FRNEE 4Es
o & F dolok 3, AFAEL FFNIES VY 5 & JNdolojol ok ®
g FAF AFe NIEL Fude] FHAE FEol U= FFE AGH FESH
EE5ojoF ¥

4.2 HoI 553 AF HA R HIlEe =¥t

Apdel di@ AFEA A - AR A Brbe) EA T #HE ARG dE ZAF BAA
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9 gdEo AYY EX F£E FF & vY(CEC, 1992, ARA Consulting Group,
1993; Guy et al, 1991; Ruegg, 1996)st9 ZAAdct wepr A=7leMEAdy 2
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