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A2 G135} Ao A A AR 1 AAE ZHR7F 23 22 AFEEeR QAR Y] wlid o]
off ot =3 o7} vl FR3tch TSt A AAA Sl A FHZole 77 Bask AE5A A o
St AAE FolA AL o] & 83t J|Eol 5AE o3t B2 R BEdEE AU AAY
3 Jt} (Kim3} Song, 2013; Bubela2} Gold, 2012). =42 s52 2+ AEFAY P (Convention

on Biological Diversity), @AF=3]2] (Conference of the Parties), Yok ]G4 5ol o3 AEXY
o thgt x4 ¢] AFE] FFAHe] obd F=AH PR AXLA F L o]of upE dg] A & o]l
2% 5ol AL Ak SelveE BEA A0l thg B2 mEol BAE AAEA A4 A
=9 Ryt AFA2le] DB F=o] B34 FH 3t (Ministry of Environment, 2010; Kim¥} Song,
2011; Choi 5, 2014).
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AEAAE WA o DB THH) AL 54 AEA 42l AE BoAeke Aedo] A
ofof Bz Fr1ES THE AUE RS Selteiel AFAAS A A3 GFA A
AT AL Ryu 5 (2012)2 444 B84 FHo2 ABAAe] B3 AN BAE L Ads LT
ol 1%l AHY, §84, Y, T4, N34 Sl ol

3 F7Ee ABH ARE 59
ANT 5 9 BAIBAR BB BRI Aol BEE 4 e AU BEE VA

ool 2 Ao AFA A st Zﬂ‘cﬂ'-/] B7HE S8 ABA A 7HAE A84 (practicality),
AA A 7} (economic value), A3} 7F5Ad (industrialization), ©]-8 7FsAd (availability), A2
7F4] (potential value) 52 S22 AE3}IT

2 AFolXE ZEAAA E2 *“%X}%XV‘ 1007, @A H5% l/q 10074 5, % 2004
< 4 AR T AR FIte] YA 783 AEAETA S o= o
TE A8t AR GAR ZA L} Aol A -ir%:l' AFA AL AE7t jﬁ‘éoﬂﬂl —or—’F’\é, ’%—_1%"3 %% =
Aoz HUIBEE 3t AE7F did 5% F 3Wo] BS A AE

Al 2 A4 1007, BRlA A5 A4 1004 5 2 A
o BEAARA A 7HXE B7het7] HE A27F 6 AAste] ZF A Ao thste] dsto]=AL (Delphi
method) & AAIEFATE 14} (first round) 2 22HQlS F3to] AR dollA AEA 4] 7149 thst &
A 7S Q3R O AFE sk AA AR BES 74 U QlA dEFa %=
22} (second round) F71E LT}

F a9 Aol =AE A & o]F A H I RAR 9‘7—7} FEAAE 93] A ATt

7ol g AR e BA4e Wsta A48 AFe AAsoh =, A5 (round)E AFETF Dot
ZA] AT STV AEAE hetetr] S5t A 4 ﬂL ]—’F (Cronbach alpha)2} AW}
% (generalizability) & A4FeFaL, 3 dafo]lzAte] A F2o Bt s AE7bs H7ke] b
F7F Wskel 32 (consensus) FAo] & Ol-roiﬁbxl zhebetarzt shgict.

2 A9 2%l A= dto] AR AFA Skof tiste] &7hsketl, 53] AR eR 5%
7Wde] ok 7] wiEoll Hlaw A AGAlsHAl A stint. 3ol date] AL Aol gk v e}t A A
A AAISkAL, 4730l A AR} A TAES Aestiith

2. Wslo] ZAjel A4
2.1. dzlo] A}l FlQ

dato] A 23 AR il A7 @Sl AAA I ABHEHEHA o5
AE AR oz s gt 1950 of %o uj= RAND (research and development) ?ﬂ——rL
aolA AlAE o] 7P e v A2 7F 5] FelE dollr] fAste] oY e A s=we v
o] dAd o de fFestual sisitt (Linstoneﬂ} Turoff, 1975). AE7FHeS 22 AEol & &
sh= Zlo] ofyet = 3 (round) ©4, HE2 3-4 3] HeleF AAE ] glow Zt FloA A 3 o}
T Ae7ted dde vREdeEA 1 ‘474]°ﬂ/‘1 ase] dde A’“Q-’F e 718 E Foh olHT o
9 S 713 E Fo AEvFel ARt i A4Sk A de Fe 7 7P AR Holl sHE
Aoz 7]kl Aot (Gordon, 1994).

dafo|zAbel] 7 ARt A AR 8 29o] ol Aol obd A&7t ddol o
wfoltt (Ziglio, 1996) o] ARekell thsl of2 FA Aoz 409 o] gle o A7) dolet =
Be 5 2 dE8S =23 5 Sdvke Aol date|x2Ake] ofojrjojo|t}t (Gordon, 1994). FelE

t4; of 2o oiE u¥she Ax F2 YWY v AT whE 3o B¢
Tk BoE FET & A AAANA A e FEsks 5 agAtel gste] oo g=d

=
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A= oA 7F 7] w2l 2eld FolA NEH g oHE dYstal o5 HFshs A dFe®
. HEE AA 9AL o DA AE7HA oA ApEF e g HiAL 7 AE7ES v A
7Fse] AL FHadte] Al AL A= EAE 2=t} (Linstoned} Turoff, 1975). of# W

wiahA ARl o A% PoH L vgol W) 571 WEe] WAl e Wabolake 2kE 5
OFoAT GEE B ZARIAE oW Az AES BT AL B oA 4% AAE 5

Tl Gordon¥} Pease (2006)2 AA|7to 2 T2 94733 =z A A9 ./] AL A= Q7)n

9] AA]7H(real-time) @3lo] ZALE S| = 31T, Gnatzy 5 (2011)2 o]zt Who] AF A9l

dslo] Z Ao H]Jj_o}] EFgA (validity) 3 184 (rehablhty)% Rk 9%%% %%‘5}9\3‘\3} 2 Z2A

INZre 2 $Aske F4le] dato]zAl FEl= o AR @77 Yol §ie @3 &
towm 2ekgl datolzAte] Fe A5t skl =3 ofd A9 Al ¢
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2.2. dglo] xale] A%

Sackman (1974)2 @3}o] Aol EFFAT 41243 Bt 3l A2
=4 o= ARV AT AHS FHoH EAc A= gig ¢ 3
A B7193 Ao® AAX7|E 39ttt (Fink 5, 1991). Pill (1971)2 dslo]z A7} B og A
a5 B7He Fastr] diwel dubv BrEAE garst 7 wHESiA g 7HE S5k AFA
F7h= ou7k kel Skgitk. =3 Murphy 5 (1998) @to|d+= MEER AXS FSske #A43t
A o] ofal {83 A4S HH OB AR R S AXE FEdof Shtha 5t B A
Fo= o oL Bt

JeiA dalo] ZAIA = LR AolA 7<ﬂ°¥f51~b A=Y §3E SRR M2 AR
9 7HXE Hrbske thet #EE 7188 AAEHA H 03 ol 5 Heshusius (1990)9] A= 7|2
(goodness criteria) o] 3p11e] efo|t}t. Fink 5 (1991)-2 @ 3}o] %?Oﬂfﬂ e X AM S AlE 7] S5
Ae A8 SEES ol Xdﬂﬂ%ot ok 3hglth. Murphy 5 (1998)2 Wsto] ALATNE F74e 4
A= ek AAEE =], S F27]F (gold standard)#e] ¥, T2 94 53 42 239} vjmw
3= 7| EH = (criterion validity), 4&#4 5 UH = (loglc)-/] 7}, oFHEFGA (face validity)

N3k= A= Ut} (o], Tomasik, 2010; Graham 5, 2003). Graham % (2003) EEH]—?S]- S1gvigs
HEETH 5 AEE SAs= v §-838 SAFee AT 2R ke o Zol
A=t

= 7o <1 ) = %=1 (EEZ%M)’

)

71N, ke B7AF 9@ olal o7 jW H G7Ae] B Ak(variance), oi;+= i, i WA F7ERke] TR

4F (covariance) ©) 1, o2+ ZF B7ER}e] ikl ZEALY 3 & ZRAEY AR 949 Fo] Ar}
Al Q/ﬂ—% H7Vel= whHeE AMA 7} (pre test)ﬁ]— ALE 7} (post-test)®] YA (consistency)S
= Wb o] glo disto] AL EAA ThE F7EANY Y-S Faste] Al S 8%
7] w2l i3] dHAA A FUHE W AMIE AFAEE A9 = vk 284 EA AEs
3] 2Egte] AFEAGTE F3he WA O] 0013”/}5’— %aL ﬁl‘jr. HHEE ZAbAM AR
9] ¥ Fol & 5 ok &
AFETE SEAE e 2894 (SD standard dev1at10n) }%cﬂz% Ao oA $3Ho] wAlsl
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Ao A 4= 7] wlEol| (Rowe2} Wright, 1999; Schmidt, 1997) B71d49] 4 EA3= W
WO AFEE Frbske s FAsTH

2.3. gusprls e

Cronbach 5 (1963, 1972)2 MZ-2 AFA SE=ZA LUksl/ s = (generalizability) S A F81$
th AEAE SEE 7P gol ARRE I gl IBuet 4k AdHY AAES g3 AT 2% E
£ B gAdRe] B 2ol SgAe] B 2Esh WA 2R setetalrh. BAR} 2ol
Aol M bgRel Brhe s AAALAL AR B 4 o ol Brh UEsHe
259 2718 FASA Zot7] wiioll B7t AA S Al /\F%OVVF gt HS HAdstr] Hst
o] 27423 (measurement error)®] THFEH A7 (source) BB ANBAABE o] 22 A
o} (Brennan, 2001).

ek o 2ol AL i WA AAFEO] thsfo] r WA WAL (rater)ol A W Br4e) 2
< T o] AE 4 Ut

Xir = pt (i —p) + (pr — p) + (Xir — pti — por + 1)

= ,U/+7/i+V»,«+l/ir;’L':1,,774‘,7‘:1,,77,7«,

to

o] 714 p= 2R (population)il} A7 (unlverse)oﬂ/ﬂ Ve AA 37 (/J = E,E, er) ol1, v 7}
HAES 23 (FaHS} 4548 )st & & Aty 281 EPT B (population mean)& p; =

S|
.

T

iry r = EiXo 50T}

Wsl7bs = o] BolA AR FrMEsE © o BT 7Fse 579 ol AFelA v

£ (sample) 22 7hE3ith olE Eo1, i WA FEE n, W F7PAL BUHHSE Fofsoitt

e BEe] RADOR HE PEREEL Q9T DAL SRE Ahse B AdE 3

7}AFo) 7] wj&ol] 7F53st AF (universe of admissible observation)ofA #& FHOZ FTIHEE= A
Auislrbs® o] BoA= &, HIIAE, HI7MAI7] 5 (test item, rater, test occasion)S =W

facet) olg} 3=t 574]5"«] 291 (factor)I} FAFSE 7ol AWt 3] ==& A 4= = Hol
278l A 22 ARl oI5 A Tole B Aol ATAL OB Hole]

242 2 Aol B AALS Aol 99 L0z DA etk B ATAAE AT

Sol WA L AL Ak 9 RIS ool JFE FE Fro] B Wol 7] WEel] 159 4

Al (single-facet design) 23 o]z} 2] stc}.

N 2 AL 7F TR Tol7k AL Aolr] ol2l@ Aol 2] Aoz Sttt 7t

1o,
rir

f
g
Ior

o

e x
I

AR A FU) 2zold 248 go) BRL Aole AR (= AAAL) 2R
EE 2= ZHo o3 A7)+ Aoz BAAJE (variance components) 0.2 152 JFHS =4
% Sk QS 299 AR A BOGEL D D2 I UE ANOVA 4
& BN 24T 4 el AT B4 AR B AREE 292 4 ek
o*(Xi) =0} +or + 05
7} 8o thgt k= n, WO F7EA o AR =l B S AR A B AFEO
= g2 PhE%l Avigtel B ARES (universe score)7t Bk, oln} BEE AT

=
FH7Atel tigt HF A4 (mean score)?] R BAMGES t}33 Zo] 28T 4 Qo

Xir = EXi/ne=p+ (i —p) + (pr — p) + (Xir — pi — pr + ), (2.1)

UQ(XZ‘R) = o2 —l—U%—i—afR =02 —|—Uf/nr +0,-2T/nr.
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gL} (relative error)= A4 @5 #5d HAL (observed deviation) 2t 21712 A HAt
(universe score deviation)2] x}o] (difference) @ ] H ).

0i = (Xir — EiXir) — (i — Espui).
ol At 2 XHEAF (relative error variance)2 Th2-3} ZHo] 2] sic}.
0(8:) = o®[(Xir — pr) — (i — 1)) = o5 /v

Cronbach 5 (1972)= dWks}7Fs% A4 (generalizability coefficient) & Th3} 2] AR H¢e
A AR HEA E A e ARk 3o v (ratio) 2 7o gttt

Ep® = (02)/(02 4+ 0°(8)), (2.1) oA ¢°(6) = oig.

AN Bz ato] ATkE Frhxte] Fgho] Brhol 2 IS T AL AusA, A
ArhsE ASgel 2 F7E SAYRTHE P Fe 2 VIR Yons NSt Hrie
o7t ik,

23 (2 1ol duteirbs = A2l £4 (unbiased) FA72 BaAwEel 7tz 42 o83t
A

|

[e:

6,% _ MS, — MSW
6% + 62 /nT MS,
, MS,& F37}2} 7ke] B Al ¥ (Mean Squares due to raters), MS;.-2 B7}Ake} 29| 1w
3t Ho AlF3 (Mean Squares due to interaction) o]t} 15 A A0A FHH dwksirt
= I8vtst &skel AA 3t} (Lee, 2014).
Ao 2 AFoAs F7EAEAA 5ol g o7 &3¢0 ti3te] Frkete R 33l7] wiiel 4
14359 t 5780 tiate] r A F7ERPA A 2 FrHASTY] BE S th} o] AT £ it

Ep? =

[o

Xitr =pu+Vi+ v +Vr + Vit + Vir +Vir +Virr; t=1,... 05t =1,... ;04,7 =1,... 0y,

A7) pe ZRGT AFolA Y& AA Fwoli, ve 2 WAES] &3 (FEA} AT ) T 5
itk ARkl ARl = WA ol M= o2t Bye] - 251 HA (two-facet design)® 43|
AT §3e] A G55} 54017 el IEUe) Aol $RY AOIR G 18 Aol 3
20)7] wj 2ol BB 54 o] Aol 239 2elow DFA B LAl YL F=
V} Bo)7] w2l 1= H7 (single-facet design) P02 HA3= = 3t}
24 (components) @ H3|5l1 ZF @4 B 2A7S A7) 8|4 o2 Table 2.13%
24 (ANOVA)RE 9+
= 7 $ol7) wﬁ—c‘)ﬂ BT R¥e Xur2 AL oy i eaRile ot 2

F-,>-'z — 0N
o ot FIF
N N

N
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0*(0i) = 0*[(Xitr — pir) — (it — )] = Oir + Otr + Oitr = O /Tr + 04 [10r + Tty /Tur.

AP A% 2L AR ZIgk AL o) g3te] AT T2 4 vk
EAQ — a—r
RO

A71A, 67 = [(MS, — MSer — MSiy + MSitr])/(nine), 6(8) = 63 /nr + 65/ + 650 /100, 67 =
[(MSir — MSitr))/n, 62 = [(MStr — MSitr]) /iy 620 = MSigr.
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Table 2.1 Mean Suares and Expectations when number of components is 3

Source of variation df Mean Square Expected Mean Square
Item(z) n; — 1 MS; o'ftr + n,.o'izt + ntafr + ntn,.af
Property(t) ng — 1 MS; 0',?”, + niofr + n,,‘oft + ninratz
Rater(r) ny,—1 MS.,. 0%y F neot, + nioy, + ningos
it (ny —1)(ny — 1) MS;; ofw + nraft
tr (ny — 1)(n, — 1) MSy o2, + o},
ir (n; — 1)(n,. — 1) MS;, criz” + ntafr
itr (n; — 1)(n¢ — 1)(n, — 1) MS;tr a2

3. Wsjo] A7

6739] F7AA LA 200708 AFAA] Theto] 57 AL A Bhste] 57 Hxz Frrshs 17
Wstol 2AF 7 S Bk AA BRS Togch 1o AA FRAR L +9 52 P
A3 6939 FAAANA AFAN ANE ARAASHE 27 Dol 2AE AT FBH ol X

49 o7 B7he HAST (1) B9 3RS FTT 24T + Y 7198 Folste] (23

PSSE o833t th Table 3.12 £33} d4olA v AEA4 2 100 thet F
o3 rhe] Bod 2E2AA S 712 AT otk

el B7bol
Table 3.1 Simple statistics of the survey data
economic industriali- potential

source round statistic = practicality value zation availability value average
first mean 3.202 3.042 2.932 2.988 3.443 3.121
literature SD 0.816 0.812 0.879 0.831 0.823 0.832
review second mean 3.207 3.077 2.985 3.030 3.493 3.158
SD 0.691 0.613 0.628 0.649 0.698 0.656
first mean 2.955 2.756 2.541 2.713 3.040 2.801
field SD 0.806 0.786 0.891 0.847 0.829 0.832
interview second mean 3.045 2.773 2.658 2.780 3.190 2.889
SD 0.803 0.670 0.636 0.724 0.767 0.720

% apele] BAAeE ABAel T EqTh (RRARL slole ABAS: r = 0.0816, p < 0.001,
APz ol FBAF: r = 09715, p < 0.001). o= AE I e WA BANASES X 5
2 27 b ol ALoeh 3 24 Watol 24 F 7 Bl v Brhel ®
A7t 2159 SS ¢ 5 A9tk A0 Bfe Frkel EEARE A 1007) FZo| chse] 1xjo
AE 0.8160] 42k 2345 Fol & 0.691% 7 £3o] BATASS & 4 vk AwkAoz 23 3

}EolE 02 A5 ROl HL S 25T & AT E B AWS

o,
=1
o
o
of»
ol
k]
1)
B
N

3.2. Wlo] 2Aje] A=y 24

BF7A7L ojd o] tidte] EAE R dAH A FUE UeleA AFA A4S B8 ASHE 22
7} ek 3 2o tidte] 61 FUAF Br1E g FEjolng 32ns SR AR EE HU)
3Hgith ThE Table 3.2001A A= A$7F 1Abol A= 0.54004 0.75 A= 2 VeRaL ATk 2410 A



Reliability of Delphi Survey 7

£ 078914 0.87 AERE o|HT} 53k S Holu Ut} (d. 3 A8 (practicality) 37}
A =7 12} 0.5428 = 23k 0.7825). ©]&= 22} 37} & HJrke] A7) A53dSS RodFy A
E7tell gt dsto] AL AR =71 =58 o v]sith

T FIRRRY] BAF A 3ke] 74 SR 2?}011/‘1 7t v BAdhe AFE Ho AFET 37T
St YA o] A o] FZH (consensus 5 /39] U&= AlAFsEA T

m{m

Table 3.2 Reliability of the survey

economic industriali- potential
source round statistic practicality value zation availability value
rater variance, ”f 0.1372 0.1414 0.2426 0.1358 0.1153
first item variance, A? 0.1143 0.2250 0.3004 0.1861 0.2502
i X r variance, c}fr 0.5778 0.5669 0.5984 0.6218 0.6074
literature Cronbach’s « 0.5428 0.7043 0.7507 0.6423 0.7119
review rater variance, Az 0.2074 0.1221 0.1179 0.1351 0.1912
second item variance, Ai2 0.1862 0.2730 0.303 0.2318 0.3930
i X r variance, &1-27, 0.3106 0.3025 0.3138 0.3309 0.3388
Cronbach’s « 0.7825 0.8441 0.8528 0.8078 0.8744
rater variance, “2 0.1922 0.1795 0.2722 0.2118 0.1761
first item variance, Af 0.1059 0.0972 0.1444 0.2001 0.1260
i X r variance, &?T 0.4988 0.4992 0.5828 0.5675 0.5612
field Cronbach’s « 0.5602 0.5388 0.5978 0.6790 0.5739
interview rater variance, Ai 0.3922 0.1885 0.1512 0.2319 0.3128
second item variance, A/L-Z 0.1715 0.1999 0.1976 0.2668 0.2814
4 X r variance, [7lzr 0.2835 0.2975 0.2905 0.3281 0.3152
Cronbach’s a 0.7840 0.8013 0.8032 0.8299 0.8427

3.3. Wslo] Zake] YIS B4

A EE 2kg o] AAZ N A (true score)d] 4t vlER HAE =T 4] AodAe 242
23 22 24 (components) 2 23l 4 9T}

Table 3.30 oJs}d J7pAF £4F, G52 B4, 574 2 B4kl BF 23 2AbIA S718klaL, 28
Hpst AF & Aleut AR = Alg 25 1AF A AJS) 22tz Al M= w2 e ‘/‘rE’rW‘z’iT‘/P- o]
< FHA dato] 2AE AR 2Abel| wls) FIHAke] AF =7 AAdE Ae ofmldith R FE7e
kol AR AL vE B o de ds @53 Apole) ol FEE AL &2 Tl S
g ke Bikel AAE AL 7z S e HrF S ArEA R ojRojA A JES rTt o
Z HIlsks 24 FAETE S (construct validity) 7F 714 = S-S o] v] it}

A HA1ES) PLE il 7 Bk A Aol BOIEAAT oA} The] Eabol
F e Aol SRS 79 BEWA (SD)7F Bolmt AL o]

11 (Rowe$} Wright, 1999; Schmidt, 1997), @alo]Z A= AE7HE A 3
o] ool #Hs7IE ZIvsta et 22 Dato|zAtol A FrRAFET ] B
Fo] WABIGITE &, AAAQ WSo] 21 AL XE Zo] AFE AL, <>E1§_§].
SFAAIRE o] A o] F7HAHEe ool FAA 7L obH L Hd 3] S
- aelEe A=} ANE ok dstel 2 A 1 BAs ukg st
S7s S 3 E0EE AEE ASEE gotdt 5 9= dAAer 7 94 BAE
£ SOl 7H FEd WA WIE shotele] 2711 Ae) 27} B
ojaiy.
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Table 3.3 Estimated variances and generalizability coefficients

first round second round
Estimate of Estimate of
source source MS Variance MS Variance
Ttem(z) 8.388 0.2026 8.598 0.2520
Rater(r) 55.684 0.0950 67.236 0.1272
Property(t) 25.522 0.0322 25.162 0.0368
literature (tr) 6.131 0.0595 2.933 0.0275
review (ir) 2.236 0.4103 0.885 0.1414
(it) 0.260 0.0126 0.330 0.0254
(itr) 0.184 0.1842 0.178 0.1779
Generalizability 0.4657 0.6875
Ttem(z) 5.775 0.1282 7.135 0.2070
Rater(r) 75.331 0.1320 116.540 0.2255
Property(t) 23.812 0.0269 29.010 0.0429
field (tr) 7.662 0.0746 3.156 0.0298
interview (ir) 1.891 0.3370 0.828 0.1312
(it) 0.244 0.0064 0.271 0.0165
(itr) 0.206 0.2056 0.172 0.1718
Generalizability 0.5620 0.8025
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Abstract

In the knowledge and information age, to discover and protect Intellectual Prop-
erties would be very important for their economic value as a major growth engine.
This study evaluated the reliability of a Delphi survey conducted by experts to assess
the value of agricultural resources knowledge obtained from literature reviews and field
interviews. Delphi method is collecting the opinions of experts for several rounds re-
peatedly, in the next round the experts have chance to modify their opinion. Scores be-
tween two rounds are highly correlated and standard deviations are declined for second
round to imply that some correction of their evaluations are made. To check reliability
of Delphi survey of two rounds Cronbach’s reliability coefficient and Generalizability
coefficient are derived. The Cronbach alpha’s supported the reliability of the method,
but the Generalizability analysis revealed some unexpected results while checking the
variance components of sources of measurement errors. Despite the increased relia-
bility coefficients, the deviations between the raters are increased which means that

additional rounds are required to get consensus, the goal of Delphi research.

Keywords:  Agricultural resources knowledge, Delphi method, generalizability, relia-
bility.
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