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ABSTRACT |

Implications of Electronic Marketplaces in Vertical Market
. The case of Korea Fishery Industry

Korea currently has a population of about 48 million people, and fishery
products have become one of the major nutrition resources, However, due
to the limited efficiency of the Korea fishery market structure, the
profitability of the fishery market is not quite satisfactory, the market
participants, both sellers and buyers, do not sufficiently benefit from the
market, sellers are paid less, and buyers pay more, In this study, we
attempt to propose electronic market systems as an efficient trading
mechanism and to design a fundamental B2B electronic market structure
for the Korean fishery industry. We investigate the success factors and
barriers to e—marketplace development from four fishery/agricultural
e—marketplaces, A three—staged approach — centralized market,
decentralized market, and personalized market — is proposed for
developing Korea's fishery e—marketplace, The dynamics of suggested
e—marketplace models and the effects of important factors are studied
using a mathematical modeling approach, The output results provide a set

of strategic guidelines for developing the Korea fishery e—marketplace,
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1. ZXNIE D e-0BIEdI0IA

1) B2B e-PIZAZHI0122] &2

A 24 A 2 (Electronic Commerce) 2] 7Hd o] thalo]= o} ZA| Aoz £
H Y= glov, dutd o iR 71 2 Y 59 AAFA S 1T 24
dho] AFE @ U A2 waEle AR S0 8 HoH) o] 7)o Abt B 2o

TR = AL AR ofy el B A, FALzbA] ok

ARG A= ofshe A Aol wet of ] 744 ez &7 4= dd 7t
2 oodtAe] = 98l Lot 719 7F AAAA Y (Business to Business
e—Commerce, B2B)&} 7| o Al Anv|AF2 9] A AFAFA ) (Business to Consumer
e—Commerce, B2C)o|t},

e-HAlEe o] 25k “vhapof uj Ak} FufA7E 7beke AHRE AL A €
T EHEE 7T oA etk e-nplEY o] A B2B AAMIA H 7
A g Fe A RIEUA A E54 oo s Ae} Fufart gk Al
T AH[ RS A E FY 4 RS §FaL, VP e JRE 255 |
=25 5 7 ARAE AR MY AR E) Vo R A o

%, e-uplEH o] 29 7MY 8% 75 v A ) oA m)E 5
Moks Aolth, o] A& ShA & upe} o] B Al &2 e Apsh 22 Apalef g
AlEof AAH 75 F7t8te] oA &8 FEAE 1 1R F RSk WA
(Basic e—Commerce)¥}= }017} ALk E e-nplEY ol A= T 7] Yol tharg
719 A2 Agsts ARx(e—Procurement, WA FE3, 1 : N)oJL}

AR (e—Sale, Tofj 2} TE‘%, N Do s A2 mpAlg(N o N)

1) AR A E A zRAFA #) 2] 9 7H2000).



mdol,
e ASH | 29 FRISE U] AT AAA - HE D UL S
A& (Exchange)E AN A T2 AR A (Market Maker) 24 9] ¢35k
A AAEAS dE MERL AR A, A, Ojﬂ”H e RE
(Automated Transaction), 1 : 1 @A & tt¥sitt, & e-tpAlEH ol A 45
o S FAAR olssolof sk
HARAA T} e-mpAE Y o] A'eh= goli= H[SEh o]
on, I AEL Malone 5(1987)0] ‘HAFA| A 7}AIS:
el ARG S5 o e ol s
Bakos(1991)+ d AN & “AZol Refstal Sl
15 Alsol #et FEE wehd 5 QA 3}% 2274
%E} 19 ﬂ/]‘* Malone %(1987)
HE‘OIE} Bakos(1997 = e- ﬂ}
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(Kaplan and Sawhney 2000),

oot AAAIAAE A 7HALA
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(& 2-1) B2B e-oiiE 0|20l Tolxte} Foixtel Eel
Foh4 wel T4 Al
She g 9 iRy H FuA Qe 240
Aue el Foat vhe ol ] g

e A2 FEE w2 e

Azro] A4z

T AR IT FARe] AR}

Dai®} Kauffman(2002)& B2B AAFA|AQ] 7]5S 7|22 Al 7|53} e
T8, AT CR ERSAY. D52 (OH 2-DolA Kz whek o] 5
o F+H= ﬂ‘%‘:%ﬁﬁl §lell B2B ARElE o &3to] ezl & o]~ 752 AlSt
st on, of¢t Helsto] emfAlEH o] L0 VFi ek o] EA0 V|25 (#
2—2>°ﬂ Qofsto] A Al
(ad¥ 2-D e-OtEZeo|A 24 HAH (Dai and Kauffman, 2002)

=2 AEIIs &=
» QXA « M2X J|zo BE
= (1 Z2(Matching) = Business Relationships
» 2HEHA = Business Processe

P
- ANAEES

- Exs

- OlRAN 2SR




N2& Oi2A td 11

(F2-2 B2B e-OfAZ20|A 7|59 7HR
T et E 0l 2 7]5 At H| 2
= FRAE 4 o
. v SciQuest. com Tl REZE A of A
Q% Ax7 -1 ' = o)
g e cuAEY o A9 4T
» o 7N A CommerceOne, com
714 HAZVE 21 | MarketSite, com
A A 7] &= —
14715 ge 24 2)Y FastParts, com
© A A | e-Steel Exchange
_ olg|yl 7|uto = .
7FH A Xﬁi—éﬁ H]]QA TradeCard,com e Al Z o)A~ 0 He|A
7)1} Instill.com A 2 AE AlFdhs AAY
z A0 FE RiverOne, com /WA o
B B 22 A A 7]Ero]
AR = B) . LH:I‘ -1 ‘u T
Holsn ] A5 27 | ChannelPoint, com 417 A5 21t
A A 2
4 A9 A e Ditadon.com
T Transora,com
A 2B S5 NewView, com YEQT /)50
Connect,com
74 R
34]6?/\—1 ¥ &3} Converge, com
1 H O O] o /\/\]
PN
5 . PurchasePro.com
R

Soh®} Markus(2002)+= Dai2} Kauffman(2002)94 ALE Z235lo] 7| A9, AME
AN AS, 7H] 25, 2 A2 S E5kshs oAl 7EA] ARRAIAE] 7
5= ASEsolth <3 2-3>2 o] 50| <3t 2- 2>°ﬂ A HolE HAAIAE] 7] 5& o
§oto] entAl &Y o] A9 7A| g g O & ST Alojth o] Hi= 7| Al
o 24 B enpAEY 1*01]*1 T ARRF ARl Al Ak e A 9
Z|E d2 VA s AYske Aol

7HW“’ 719 52 A4 545 6 pdcts 7ed, AR fEE s S

o Ur ojzltt, Ol 2ot &552 o] 7|0 AEsA o= HAE et A
6 ZHA ol AL E = v
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(£ 2-3) HXAIFS 715
7 &
7R A < O atats, Hole] /M9t E¥H(Malone &, 1987)

AE-AAL | AEY 323 B APEEE AR B B3], vEY 24| 7hs
A= (Kaplan and Sawhney 2000, Wise and Morrison 2000)

etAZ g o] Ao A AFEs A S ES HAHORE g4 Ad H
AR A 5stet B5), Lolat goJor HTH(Bakos 1998, Lee and
Clark 1996)

AN 7HA g ; ;
1B A EaduWA 2 A4 ) 98
SNAET AERA), A (A A, v S5 E 255 (Dai
and Kauffman 2002)

Procurement A&3 7|43} 2|4, JEA ALY AF(FHAEE LF

T 7R S
del A W 3k 3k} 2])(Dai and Kauffman 2002)

714/ 719A1 A _
/71 A A" 3 3§29 A3 of=AA 9 FFH(Dai and Kauffman 2002)

7k 2
e Fuj A, Fa Ak, FMAE a8k 4R (Bakos 1997)
A2 EAHA E= 2 A (Lee and Clark 1996, Malone 1987)

Z}& @ Soh and Markus (2002), Dai and Kauffman (2002),

2) A2 BRI

AAAI L) 2 tget 7ol 9tk Malone(1987) A< 3 S
A AN AR AR £ FRE AERUTGE 2-2) X)), o] R
A7b s RRel A A Sob=rbe] of fhof wret Weks] T, fAkE A
et FHle e AdAEe] BE st A dAAeE HE5E 4 QAL A
o) ol T AL oatAY o] wEA Hoh FYHSA Al A= Hh
2 ARATE s A A F et 5 e qick, dfvketd ofu] g

S

S
FYRFH AR 94

a tidEel SA4A R AaA7] holnt. o T4

279 o7t Eal A 8t H e AR AAR Ao A o KEle
b A2 SIS A Aol TAMAE T w3 SAA flol AHsHA
Het,
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Tl 2 ® 4 O 34

TARTA AL SRS 20wt o ARAoR E7E 4 At AF

A7h A= WAl wep Aoldt AT 2E ZHAA HeEl, Weber(1998)

(1) %A A14(Search market) ;Lunx}sz} ghil 247} 24 A En Qe A0 w3
gt AEE et wgke] 23S FAete AR mgAldol tzo]

(2) B2 7 A% (Brokered Search Market) : A GAA B F E= &
o] tfejelomA HEACL Aoks sFal HEAo] ofs) Aefj7} o] FolA]
o2 A HEAA Ao oA ojt)

(3) d] A% (Dealer Market) : B¢ EX A4S A2 (Market maker) A
Hef7b AN Qg 7pA AL oAb B Aok A2 ﬂﬂé}fq, de =
O} Ly o] Ko7 42018 FHFE AoR FAAA
(4) o A% (Auction Market) © U3t 2o W Hu
L AgeR mael tao] B Aol FulAEd)
AW £2 ABS B AR, o2fe HEAS) Yol

ol
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3) Garbade(1981)E A4 7 721 sl Ariae] 917)e] wel 4714
g, 1% AMAAS AH A MA A (Direct Search Market)o] 2t F3
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Aol A e Alls Juaela Alore A, FAoR of Foj ity HH
AdA7E 25 AR o] Aol 7 Aot A A i Abe] tiek ARE
golet. Ao 7187k Yerw A As AR ofslal Hal, it

A Am ags T3 AEHu, evtlEY o)L Yo QI A

ox 2 B A2 px
o2 oX rlr rle

12 1T7F oA o] Al 7HA A & MAdsherke B o 4 9l
12 flol AAAIES AR oAAEollA AR E AP A T1e]al ARsA A2
= AlgdlE o e 77 e Aol HiRt ARE d2 A AF
A H e AL AR EAE 2 4 ok B AAAGAI LGS 2
Ade Tdl A 2 A 54, 4 sl ditt AR
AEA A R Ay A B S A= ST ST AE AR
7HA o His) ARE Agote] AAY Al 2YE EolstA wEol Eth. Ad
A7E @Epel Ao @A ALk ol Hgt % E% A& ol ARE AP
7 U = 2E9 *17M =o] dofr= Ao,
et EH o] A B AT Aol A ool E 4= qlrt. &2kl
A7F Al o] AES SHARTE At Al A4
FHEol HofE= sloln, o A4 HH*E E3} AJBHARA
9 AlES 29 A0 B, el S =

=do
ok & 7 o] BAAE SolstA TEol

[ed

LFLHN

2. NeHIS BXA K Dk

Malone 5(1987)9] HAAA7}4, Clemons 5(1993)9] ‘Z7t g2 2] o]3
(Move to the Middle) 74 5 AHE7]|&0] AL X0 0|2 = J}:LEJ} 3125k
A= AA=Z A Afu]gol &L EARZ oFaL ek, o7 A= ARAIG7}
Aol izt o] & % ofof tigt ¥ 7pA] wkEo| dfsf A7fstaial gkt

o2
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1) SRAIEOIMS] HeiHIE

A e n] &7 Al 8H Commons(1934)2} Coase(1937)0] sl 7] 50] 3H5]7] A2
Aok, AASAN Y] WG aTfo] Tt A QN o] A GolEOoRA TS
shato] ¢]sto] ALE Gt A2 E Williamson(1975)2 HAE2 el AMA o] 9lo]

A 7k wAY Sl s FAE S A A RS ASA Aol FERt
S 2B, of 714 Benjamin(1987) & ol elat Aol AAHAU
A= A &Sl A A”et 7HA = Azt @ASHE 4= 917] o] w4
Azt el ZuolA Aol 2A 4R + Aoy FEaL A

Malone, Yates & Benjamin(1987)2 A A|A| AE oA A& 9 7129 A
& 71EA e NE VdER A EE AT ©L7Id ol Ao fIAFF 2 ¢
P 7R mAY SR o] Fol ATkl akqint, 1o ofstd R Ade AdS
EZ}(Transaction Specific Investment)@} Q54 - Y54 E3AAL 712] 11
7] ol Ajulgol WAT FAof A Hufje of7|H
Benjamin & Wigand+= Williamson®] 7 gju]-&o] 2o A AJA7

ool WA W, S Ade U NG THTE ¢
A 7re] WeAden Aoshn ol

£ do o

Malone 5-(1987)2 7] g|u|&o] 20| 7| 23}0] HALAA o A= 2AAELA T} &
§]—/\1}\40] 71—/\—5]_13% 1 7ﬂ311L F,Hﬂulil u]jr_u] %,] 7{EHH]£LO] %igo} iﬁ]
50 HAAG Ado] LopHrks A AT, o9 Z& Adu gL b}

gog AE 7149 3845 A XH[E(production costs), 42 E(profit
margin) 9 Z 48] L (coordination costs) o= A5ttt ESE of 7] A 9] A
Hl-&= thAl A2, 714, |71, "Rl 5, AE FANE o) 5

& S pdehe He AREA A Ae)rEez 253
Clemons®} Row(1992)+= A2 H]8& XA H|E(coordination cost)¥} 7 | ¢3¢
(transaction risk) &= FZsFATE oA7| A 201G A HH
o 9l ofejgl AHE o] &sto] AAA S Wele H 284 e HEoR ArUA
ol AdS sk Hlgolth ) Al A WA T e JEA 2ol 285
gtoh, A A A o A= olelRt 24 u]Eo TaE7] wo] oAt

ut

111

4) Chandler+= ¥]H|-&(administrative Costs), WilliamsonS A|H]H|-&(Governance costs)
E = 78] 8 (Transaction costs)S XA H|-E&o| L&A 7|2l it}
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oF Ak Sl A Anlgo] 2A fadnke Aofh, 2T AUl
H7jwo dFgo2 Ty 24l éﬂ TE7] gl M= AR et
e ARl AL Ths sk, uhebA she] Atkek Aol 4 H
o dAC A E deT ¢ e AR T " o] A
Aol 4o fEHI Y HolEuo| 2o olotA HIT ¢

—
>,
N

oo . [ Tlo
flo & @ oo ot

ARHAE A9 Aol L= 79594 P59 91 (Opportunism
Risk) 2} Ao BltfAd oz Qlsf Aofde] S oushe 59 2949 9
5] (Operations Risk)ii A=

Bakos(1997)+ 0“'3 o] Folaf o] wpel HH o] djgk EFo] e
S 2H AR A ﬂ‘ﬂl%ol o ThaL ShIt, RFH Lee(1998)w= AAHA]
A AFT 7EA 0l et R

o e ed

N
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é
i
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A g WWZP AM of Al BBk 7H1HIJU X}Ol%
o] 7140l MEAO AARL Y1 EMu| L5 Uobrhy ]ﬂ 0]

rﬁ
01
e

2) TRAIE7 1

Malone 5(1987)> 7 H] &4 A 7|2 om AR 7]w0) ddof wg Al
2xol WaE AT Aol 7190 Aol Hslsl 99
Coase(1937)ol 93l A7]1% o] & Y2l Ad<=(Williamson, 1975) 5] AFo]H O #|
e e S EUE sto] HAAY o] o2 FARA =AM 7S EA
0% £38 242 AdfAGIA wAD 4 Y AL AT 4 9]
uimoll Skl fok, A gol 2o a3 AAACR Aol Fehs}
uimoll Aeu]g-o] WAL o] & HAasleh= o] 2AAY] Fa flfloju ®
Z1dEA ] ol 7t H, flAxA o] FRATEY S-dsty] wlwo] 7] A
207 LAETE Aolt) olo wWEH 72| A ¢l(Value Chain)dol| 4] #]&2]



A (Electronic Market)@} 974 %2 (Hierarchy)o|2t=
2AEG. S 7192 7HAAL Y DAl et R
o] A shell Wit A Aikelry A A Y S-S B85t
2 14
o

N
_>d

At ol AAEE 2AMAYUSEY gl el A& v
2GR s, A A
Igo %“JH]J‘LQ sobd = glou, Al
Y AARA A= s A o
ARk, YA %O}Zlﬂl et
oot Ao 2ol AAA LR Yy
o] thih o] Mefethal Hotrh, A4,
ARE L, B ARV]go] wEde| wef
282 %‘X} %OVLE}L kT, whebA A o] g A 24w 8ol A
A} fravsto] Aol Ho ag Ao M| o,
A, AR O A A o whE AArS4/d (Asset Specificity) 2 Al
S
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lo
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e 4y
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¢

2 v 1 —

E2M A (Complexity of Product Description)d] wel 2w A Y& AdslA
Y=g, ol IHEoR Yel o] o9 (Y 2-3)ot},

5) 7EAAIL ¢ 714 gsoll A R b A7 A E = B Sfnlghet, 1985 w]= shH =l ot
9] opo]E EE (M, Porter)7} MR A3t o] % FulQ|stA SEE I Gz o]2OE K
ZW7HA] el A - HHA R B due S - Ve - ZEAAY AAE vttt
F8%(primary activities)? A Y& (support activities) 0.2 UHE 4 ot
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(19 2-3) NMELMD AIZTFZ24o| THA

=

A E A=

%L_ g}

2

=

3

=2 0

B =~ Al AF

3 o | #

A

A} & Malone 5(1987).

ALY B4t AEAY O] B w2 Sl AR A A A
Abebes Aol AgAolil, F A B W Aol AAAYS S D8t
7o agAoltt, Au7|&o] Bdsta 8o Frhgho] wet Haf Ake] B4
At AZ A ELAo] WobA A wol A og AguAYZY] FEETt ¢
oA A E&= Ao

Malone 52 7|47+ AAAS] A & 2247 JHAIAR O R Qlsto] HAAFEAl

A3} (Electronic Communication Effect), AA}=7) &3} (Electronic Brokerage
Effect), AA}E3ta 3} (Electronic Integration Effect)’} 2HAJoHA a1, 24 o)
AUSE A st o] HAA 2 A9 A 24 o] Bkl shivy, B3 AR
MRS 3% HAA A (Biased Electronic Market), 343 HAA|AF
(Unbiased Electronic Market), 7j¢lo] wz} x}¥3}=] A 2FA) A (Personalized
Electronic Market)2] Z]&‘}ﬁioﬂ = B s el e R P PN R S Rt PA KT i =

3) TRAI7HEol B2t Tt

Malone 50| ANT AN G/ 7o) €T AFLEY WS BA
4 G A BASS AN AR Fu7)%e i) w44
BE) 24 WA Zol AANFORE WHT Holehs AAAGILE Ao

B uhET gore wEeyn
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1. U e-0PISHI0IAC] sigt

o

1) =Wl B2B &AkH eS| AR

200699 U AAAATY JFELE E 4132 Y0 20010 H|E] 247 6%%
S7FeFATH(GE 3-1) &%), o] & 7|97 A AH(B2B) 7} 3662 H = A
A SA N L] 88.6%F AHAISEAL Qlom, 7] A AL A A Y (B2C) =
2.2%%1 °F 9% o|tt,

(& 3-1 HellFHE W MR 722 F0|
ko] 1 1099
e A 7147k 719 - AR 1Y AR et
(B2B) (B2G) 7HB2C)
2001 118,976 108,941 7,037 2,580 418
2002 177,810 155,707 16,632 5,043 427
2003 235,026 206,853 21,633 6,094 442
2004 314,079 279,399 27,350 6,443 889
2005 358,451 319,201 29,037 7,921 2,293
2006 413,585 366,191 34,435 9,132 3,826
A EAA.

ol B2C AR F7F 5438 AT A& Aeketthd, B2B A f R}
dupry 24 Astal eAE diHsFaL Qo

AeHEE AxYo] 65.4%8 7P T vl AL glon, o’ Ea
mf ol 18.6%% thar= AHAISHIL Sltk, eyt s SA A= FE g B2B
ALt HEE HREstaL Q1A oot & = §LAINE, obF] 1 gtk 1|
g Ao Holt



M3& =l e-OEIZH0IN0 ofet 27

(¥ 3-2) A=y 2uU B2B 29 Fo
o] 1099Y
18 2001 2002 2003 2004 2005 2006
3H 108,941 | 155,707 | 206,853 | 279,399 | 319,201 | 366,191
A %9 86,989 | 117,974 | 146,163 | 197,102 | 212,149 | 239,377
AP I NN =L 815 1,070 2,289 3,657 5,186 8,552
449 4,438 5,774 9,665 | 16,097 | 24,047 | 29,335
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2) =APEIOI MXIAIEH(decentralized electronic market)

Hagel and Armstrong(1997) AAF5A(Z2 HAAFUYE], electronic
communities)!3)o] ek Ao A, Aoz F2 FHAAA s AFAHE
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3) AMdstEl MAIAIZH(Personalized Electronic Market)
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Chapter |. Introduction

1. Korean Fishery Market Trend

Korea currently has a population of about 45 million people, and fishery
products have become one of the major nutrition resources, According to
the MOMAF (the Ministry of Ministry of Maritime Affairs and Fisheries)
statistics, the demand of fishery products is increasing while the amount
of domestic production is decreasing (See <(Figure 1-1)). Efficient

management of the fishery market and industry is becoming an important

issue,
(Figure 1-1) Trend of Demand, Supply, Import
(1,0001)
5,000 Trend
4,200 / = Increasing demand
4,000 = Decreasing domestic production
3,500 / = Increasing import
3,000 | o = . /
/ \ /—J —&— Demand
2,500 b /ﬁ
2,000 > ¢ Domestic Production
1.500 / === Import
1,000 B N )w(
_ ~

i
500 —~——

2001
2002
2003 |
2004
2005 |

e R T T = R R

Source : Ministry of Maritime Affairs and Fisheries (MOMAF) report (9/2006).

Among a variety of industry B2B electronic market in the economy, the
fishery industry remains important to Korea, which is one of the largest
fish consumption market in the world, However, due to the limited
efficiency of market structure, the profitability of market is low, and the
market participants, both sellers and buyers, do not sufficiently benefit

from the market — sellers are paid less and buyers pay more,



96

As illustrated in (Figure 1-2), the price structure for Jack Makerel
provides an example of price inefficiency, While fishermen (producer) gain
only 11.5% out of total product price, middlemen, retailers, and
wholesalers take major portion of the price. (Figure 1-3) also shows
unnecessary lengthy logistics of Korean fishery market transaction, which
causes this inefficiency. In this study, we attempt to propose electronic
market systems as an efficient trading mechanism and to design the
fundamental B2B electronic market structure for the Korean fishery

industry,

(Figure 1-2) Price Structure(Jack Mackerel)

Source : Korea fishery market efficiency (Chang 2007),

2. Fishery E-Marketplace

The application of Internet technologies to inter-firm transactions has
led to the amazing growth of Internet-based businessto-business (B2B)
electronic markets and online B2B sales, With more corporate procurement
completed online every month, the number of electronic markets in Korea
and world-wide soar. As illustrated in (Table 1-1), electronic markets are

operating in a variety of industries, including industrial metals,
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chemicals, energy suppliers, food and grain, construction, automobiles
and so forth, By examples from several industries, services as well as
goods are being procured via electronic markets on the Internet,
Furthermore, a more sophisticated form of service and goods such as
industrial materials and maintenance, repair, and operating (MRO)
suppliers can also be transacted online (e g., freemarkets com and

findMRO, com),

(Figure 1-3) Fishery Market Supply Chain

\ Fishermen \j | Corporate \j \ Importer \j

\Joongdomae\j\ Soojibsang \j

A 4 A 4

\ Wholesaler \j
v v v
\ Joongdomaesang \j
Joongpansang \j
\ Abjarisang \j
N v
Retailer \j
v v
\ Consumer \j

* Adapted from Chang (2004)

Nonetheless, developing an electronic market has not been an easy task
for many reasons, Since the introduction of Internet technologies for
commercial use, Internet-based B2B e—commerce has experienced a
dramatic change from the emerging phase to today s shakeout, According
to a research report from Deloitte Research, only about 400 of more than
1500 emarketplaces are likely to succeed (Deloitte Consulting 2000),
Observing and experiencing the dramatic changes in the area of B2B

e—commerce, both academic researchers and Internet market makers are
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wondering what B2B electronic market structures will lead to lasting

success in the digital economy,

(Table 1-1) Examples of B2B Electronic Marketplaces
Industry B2B e-Marketplaces Comments
Exch -steel
Metal XCAANge, e5Leet, com E-marketplaces for steel and metal products
Metalmerge,com
Automobiles Covisint,com Industry consortium-supported e-marketplace
. FastParts,com E-marketplaces for electronic parts and

Electronics

E2open,com

components

Life science

SciQuest, com
BioSuppliers,com

E-marketplaces for chemical reagents and lab
equipment

Petroleumplace,com

E-marketplaces for equipment, properties,

Petrol . . . . .
etroteum NetworkOil, com and services for oil and gas industries
Construction Buzzswa com E-marketplaces integrating business models

) of the building and construction industries
Dai
Foods anTy.com E-marketplaces for wholesale foods
Instill, com
heMatch
Chemicals CheMatch. com E-marketplaces for bulk chemicals

ChemConnect,com

In the context of Korea fishery industry, the profitability of the fishery
industry depends on effective and efficient B2B transactions in fishery
products, The need to sell various fishery products in fresh condition
increases the importance of effective trading within the fishery industry
value chain, In particular, wholesaling or business to business transaction
is a vital link in the marketing process of the Korean fishery industry,
However, some fishery e-marketplaces have ceased to operate because they
failed to create an efficient eomarketplace mechanism offering sufficient
benefits to participants, It is primarily because they lacked the critical
mass of transactions, and failed to provide sufficient benefits to the
market participants (Rayport and Jaworski 2001),

In this study, we identify the critical determinants and propose a
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development model of an electronic market for Korea fishery industry, The
determinants and model are researched in three folds, Firstly, we conduct
an exhaustive literature review to identify an appropriate development
model and related factors for the Korean fishery industry, taking into
account the unique characteristics of the market, Secondly, we investigate
four cases of fishery and agricultural electronic market development
projects and learn success factors that may be applicable to the Korean
fishery market, Thirdly, we develop an electronic market structure and
market development procedure using mathematical model, In the model
development process, we consider all the theoretical framework and
determinants identified through the literature review and case study,
Finally, we propose an electronic market structure and strategic
implementation guidelines to develop the market to increase the efficiency
of the Korean fishery industry,

This paper concludes with a staged model for effective implication of
government supported fishery e-marketplace, The model incorporates the
principles of managing the development and implementation of large
imprecise systems, The proposed model allows for a structured approach
to realistic goal setting and the development of evaluation frameworks to
determine the increasing economic and social benefits of e-marketplace for

all stakeholders at every stage of development,



Chapter Il. Theoretical Background

1. Theory of Electronic Markets

1) Basic Concepts of B2B Electronic Marketplaces

While the evolution and interchangeable use of the terms ‘electronic
market’ and ‘electronic marketplace’ is notable in the literature,
Researchers have defined the dynamic functions and structures of
electronic markets from various perspectives(Malone, et al.’ s (1987)).

Bakos (1991) defines an electronic marketplace as an inter-organizational
information system that allows the participating buyers and sellers to
exchange information about products offerings, He differentiates this
systems view from Malone, et al.” s (1987) concept of an electronic market
noting that the market concept includes the governance issue, Bakos
(1997) further proposed a wider range of functions in explaining that
electronic marketplaces support the entire process of business transaction
from initial contracts and negotiation to settlement, This comprehensive
role of emarketplaces includes the various functions of intermediaries
such as aggregating, collecting credit information, matching suppliers and
buyers, and providing inter-organizational market information,

One of the distinct characteristics of an electronic market from a
traditional one is that an electronic market separates the negotiating
function from the physical transfer of the product or commodity, which is
most substantial strength, but also may cause drawback to the market, It
can manage buyers and sellers’ offers and bids as well as moving

products directly from sellers to buyers, B2B electronic markets play a
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role as electronic hubs that bring together a large number of buyers and

sellers and automate business transaction (Kaplan and Sawhney 2000),

(1) Benefits of Electronic Marketplaces

Such an electronic market provides many benefits to the market
participants, To buyers, an electronic market lowers the costs to find and
select sellers, increases buyer s negotiation power, and makes market
information more transparent to buyers (In general, buyers have less
market information than sellers). To sellers, an electronic market also
offers various benefits such as small order aggregation, lower customer
acquisition costs and transaction costs, reduced time to market, and less

information technology (IT) costs,

(Table 2—-1) Benefits to Buyers and Sellers in B2B E-Marketplace

Buyer benefits Sellers benefits
Lower cost to find and select sellers Small order aggregation
Greater negotiation power Lower customer acquisition costs
Higher information transparency Lower transaction costs

Reduced time to market

Less need to invest in buyer IT

(2) Basic Functions of Electronic Marketplaces

Dai and Kauffman (2002) classify the functions of B2B electronic
markets as being basic market functions, management needs and
technology adapters, They further present the associated e-marketplace
functions using B2B examples to support their argument as shown in
(Figure 2—-1). The descriptions of various e-marketplace functions are also

summarized with brief theoretical basis and examples in {(Table 2-2),
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(Figure 2—-1> e-Marketplace Analysis Framework (Adapted from Dai and

Kauffman (2002))

Basic Market Function

= Aggregation
= Matching
= Facilitation

Management Needs

= Procurement Expertise
= Business Relationships
= Business Processe

Technology Adaptation

= System integration
» Standadization
= Qutsourcing vendor

(Table 2-2) Summary of B2B Electronic Market Functions
F]?&Iﬁjt?éi‘; emarketplace Functions Examples Theoretical Basis
. . . Emarketplace’s role of
Baf%gcﬁgﬁiet Aggregation e*cgilia}félcin SciQuest, com aggregation and
sing buyer-supplier relationship
Private CommerceOne, com
ecataloging MarketSite, com
Matching Public bidding FastParts, com
Private ~
negotiation eSteel Exchange
o Internet-based N E-marketplace’ s of
Facilitation financial services TradeCard. com facilitation
Management eimgﬁinseglzﬁi Instill, com Digital intermediary’s role in
needs lfnowledge RiverOne, com providing expertise
. Business process innovation
Business process Workflow . S
ChannelPoint, com based on Inter-organization
support management systems
Collaborative
project Ditadon, com
management
Supply chain
management Transora,com
System NewView, com Adoption of network
Te((:ihno_logy integrators Connect, com technologies
adoption
%E«%I;?gg?: Converge, com
Olétes;)VLigglsng PurchasePro, com
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Soh and Markus (2002) build on previous research to operationalize the
attributes under five constructs including value proposition, product-
market focus, value activities, ownership and market structure, {Table
2-3) extends the work of Soh and Markus (2002) to expand the concept
of electronic marketplace value activities using the e-market functions
shown in (Table 2-2) The table illustrates that the value activities
performed by electronic marketplaces focus on basic market functions,

buyers/ suppliers needs for management support, and technology.

(Table 2—-3)

Functions of Electronic Markets

Functions

Applications

Value Proposition

Communication, brokerage and integration benefits (Malone, et al, 1987)

Product-Market
Focus

Products can be commodity/standardized, or differentiated; manufacturing or
operating input; high or low cost (Kaplan and Sawhney 2000, Wise and
Morrison 2000)

Market Value
Activities

Value activities offered by e-marketplaces can be broadly classified as search,
selection, execution (post-sale transaction automation and logistics), and
collaboration facilitation (Bakos 1998, Lee and Clark 1996)

Basic Market functions include aggregation (public and private ewcatalog),
matching (public bidding and private negotiation), facilitation (financial

services, delivery and logistics) (Dai and Kauffman 2002)

Management Value

Procurement expertise and knowledge and business process support (workflow,

Value Activities

Activities supply chain and project management) (Dai and Kauffman 2002)
Technolo
gy/ System integration, standards provider and outsourcing services (Dai and
Infrastructure

Kauffman 2002)

Ownership

Owned by buyer, supplier or intermediary (Bakos 1997)

Market Structure

Decentralized or centralized (Lee and Clark 1996, Malone 1987)

Source : Adapted from Soh and Markus (2002) and Dai and Kauffman (2002).

2) Market Structure and Economics

There are various ways of classifying electronic market structures,
Malone (1987) distinguished between two kinds of markets: decentralized
and centralized markets (Figure 2—2). This dichotomy of market structure

is differentiated in terms of whether or not buyers contact sellers directly,
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In the pure form of decentralized market, all traders are in contact with
all possible trading partners, and they each make their own decisions
about which transactions to accept, In a centralized market, by contrast,
traders do not need to contact all potential trading counterparts because
an intermediary is already in contact with these counterparts, This
centralization of decision making means that substantially fewer searches
are required than in the decentralized market, Thus, decentralized
markets using this model correspond to markets without middlemen while

centralized markets refer to markets with middlemen,

(Figure 2—-2> The Evolutionary Path from Centralized Market to
Decentralized Markets

Centralized Market Decentralized Market

* Biased market * Unbiased market
* Available from many supplies * Available from all suppliers
Buyers @ ntermediary OSupplier

(1) Centralized Market

The centralized market can be further classified in terms of the nature
of intermediaries involved, For example, Garbade (1981) divides the
various markets into four structures according to how traders locate their
counterparts for executing transactions: (1) the direct search market,
where traders must seek out compatible trading partners by themselves,
(2) the brokered market, where traders employ agents to conduct the

search; (3) the dealer market, where traders complete their transactions
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by trading with dealers who hold their own inventories and are always
willing to buy and sell; and (4) the auction market, where traders transact
directly against the orders of other traders by communicating through a
single centralized auctioneer, Different form of agencies, such as brokers,
dealers, and auctioneers, can establish the centralized market with

different economic incentives and objectives,

3) Increased Transaction Effectiveness and Efficiency

Market transaction consists of information gathering, contract
formation, and trade settlement, Information gathering reflects the
process by which traders obtain information on potential trading
counterparts that best fit their preferences, Once trading opportunities
are discovered, traders move on the contract formation, The trade
settlement process clears transactions through physical exchange of goods
and payment, The economic benefits from e-marketplace adoptions can be

revealed by showing how IT improves these three transaction processes,

(1) Information Gathering

For information gathering, electronic markets typically offer pre-trading
and post trading information that can be accessed by market participants
at any time, Traders who could get information regarding available
trading partners upon their arrival at the market are now better informed
in advance about the prospective trading partners, Furthermore, most
electronic market systems provide an electronic bulletin board that
displays information on recent transactions, such as quantities of
products recently sold and product quality characteristics, This post -
trading information keeps traders well informed on the market price of
goods with specific characteristics of interest to buyers or sellers, thereby

facilitating selling and buying decision, Since traders can obtain this
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information and execute transactions without coming to markets, they

save both time and money.

(2) Settlement Process

E-marketplaces can also benefit the trade settlement process, Since
goods are delivered directly from suppliers to buyers after an online
transaction, the transportation logistics from suppliers to the markets are
eliminated, Often, direct shipping reduces product damages during
packaging, loading, and wunloading, Furthermore, the wuse of e-
marketplaces facilitates electronic auditing, which helps firms monitor
transactions,

Anchored in the market structure models and characteristics, this paper
discusses the dynamic models of emarketplace development for less
matured industry, It is part of a wider study to assess the viability of e-
marketplace as a tool to increase adoption of eccommerce by less developed
industries, The authors develop and analyze staged models of e-
marketplaces and examine the factors that affect their implementation,
The results indicate that a staged approach to e-marketplace development

have a positive impact on the efficiency of the industry,

2. Characteristics of Fishery E-Marketplace

1) Decoupling Product Flow from Market Transactions:
Opportunity and Threat

One noticeable difference between traditional and new fishery e-
marketplace is related to market process mechanism, In traditional fishery
markets, suppliers had to bring their fishery products to the market and

buyers wishing to purchase also had to be present at the market in order
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to inspect the quality and freshness of fishery products and to participate
in the bidding process, Fishery products sold by either auctions or
negotiations were handed over to buyers who transported them back to the
buyer s location,

In the new approach, fishery product flow is separated from the market
transactions by connecting the central web-based information systems
with terminals at member traders’ locations using communication
networks as shown in (Figure 2—3), This virtual marketplace provides two
remarkable benefits, One, transactions are based on information and the
information will be efficiently collected, stored, and reused by the web-
based information systems, This will offer substantial benefits in
increasing market efficiency, Two, more importantly fishery products
move from sellers directly to buyers only after on-line transactions are
completed so that lengthy processes inherited in the fishery industry and
high transaction costs caused by the industry structure will be
substantially reduced, On the contrary, when emarketplace is adopted,
the market process should be substantially redesigned relying on various

computer and telecommunication technologies,

(Figure 2-3) Basic Concept of Electronic Market

Seller 1

Buyer 1

B2B
Electronic

Marketplace
Hub

Seller 2

IOOO

Buyer N

Seller N
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2) Forming Market Reference Prices

Suppliers who brought products to traditional fishery markets often had
to accept price lower than the average market price, This is very
commonly found in those markets where perishable products are traded
especially when the transportation costs of bringing the products back
home are high, If fishery product flows are separated from the market
transactions, sellers can attempt to sell their products at the reference
prices unless they urgently need cash for their products, The electronic
markets can strengthen small supplier power in the fishery market

environments, resulting in increased average prices for their offerings,

(1) Importance of Market Reference Prices to the Fishery Market

One of primary unique characteristics of fishery (and some similar ones
such as agricultural) emarketplaces from online shopping systems in non-
fishery industries is that these do not include discovering the market price
of goods although they have potential to influence retail prices by
increasing competition among suppliers, Most auctions in the fishery
industry usually employ posted-off pricing mechanism, where producers
list ask prices and consumers decide how many items to by at the posted
price, In this mechanism, suppliers are price makers and emarketplaces
can help determine quantities traded at relatively fixed prices, This
contrasts with market-making organization’s e-marketplace whose major
function is to determine the market price of goods, Sellers who join the
market have fixed quantities for supply without price tags, Sellers are
price takers, not price makers, although they have a certain level of
reserve prices, E-marketplaces play an important role in determining the
market price of goods through either electronic auctions or electronic

negotiations,
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3) Barriers of E-Marketplace Adoptions

Two importance assumptions of human behaviors in transaction cost
theory are bounded rationality and opportunitism, which result in the
risks and uncertainties of transactions in open markets (Williamson,
1975). One of the primary functions of market-making organizations is to
reduce transaction risks through institutional rules, However, the
adoption of electronic markets is likely to increase transaction risks or
uncertainties, For example, because product flows are separated from the
market transactions in emarketplaces, buyers have to make purchasing
decision only relying on information without physically inspecting
products, thus facing the risk of incomplete and distorted information,
Sellers may doubt that their goods would be appropriately valued in the
unproved market system, particularly when there is a strong possibility
that they would suffer from lower prices due to inactive trading at the
newly created electronic markets,

There are three barriers to implement a fishery e-marketplace caused by
the inherited characteristics of the fishery industry and products: fishery
product description, thin fishery market, and high degree of resistance to

change,

(1) Barrier 1: Electronic Product Description of Fishery Product

Trading through e-marketplace requires that buyers purchase products
from online description without physically inspecting them,k This creates
substantial uncertainties for fishery product buyers because it can
magnify information asymmetry and because quality control on fishery
products is even more difficult, If the market-making firms fail to ensure
that product information properly reflect the original products or if they
are not equipped to protect buyers from misinformation, buyers will resist

the new system, Product evaluation becomes a challenging task when
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product flows are separated from market transactions, Unlike traditional
markets where all products are brought to a central marketplace and can
be easily inspected, initiating market institutions need to decentralize
their inspection structures for process reengineering of fishery product
trading,

The major concern of fishery ecmarketplace developers, therefore, would
be that product misinformation in the e-marketplace might discourage
buyers from purchasing fishery products based on the information
provided, To address this issue, many fishery and agricultural e-
marketplaces have established the authorized inspection processes and
rules to focus on quality standards and provide accurate and consistent
descriptions of products, As discussed in the next chapter, standard
ratings and rigorous inspection processes has been fundamental to the
success of fishery and agricultural e-marketplace development, For most
buyers, reliable assessment mechanism ensuring product quality is the key

decision variables when buying a product,

(2) Barrier 2: Thin Market

Korean Fishery B2B emarketplaces have confronted a massive “chicken
-and - egg’ problem, They must show that the newly created markets can
provide real economic benefits — something that will require them to
achieve scale volumes, Those volumes, however, can be achieved only if
suppliers and buyers invest to integrate their systems and to manage the
change process actively in their buying organizations, and they won’ t be
willing to do so without proof that the effort will be worthwhile, Most
marketplaces have experienced their first transaction between a few
buyers and suppliers, but with at best 1 or 2 percent of the buyers’
expenditure, the value they have realized is hardly impressive,

Traders who take their orders to a new, less active, and less liquid

market face uncertain execution and liquidity penalty. In the absence of
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significant order flow, when their orders will be executed is uncertain, In
addition, attempts to buy and sell in a thin market may create an
imbalance of demand and supply, which may hurt prospective buyers or
sellers, If the new system fails to provide a critical mass large enough to
induce traders to switch to a new market system, traders will not join the
system because of economic penalties of inferior execution, In order to
avoid this issue, we suggest a model of e-marketplace driven by market
makers with the power to lead the related industry into e-marketplace,
Possible outcome is that the fishery e-marketplace will flourish relying on
industry-wide commitment to its service from the beginning as well as
strong support from the market makers (Riggins, et al, 1994). Its active
promotions such as free insurance for products traded over the e-
marketplace also help the emarketplace promptly achieve the initial

critical mass necessary for the impacts of emarketplace to be effective.

(3) Barrier 3: Resistance to Change

The inertia resulting from large investments in existing infrastructures
and the reluctance of traders to embark on a new round of organizational
learning may serve as barriers to successful implementation of e-
marketplace, The change of the transaction process using computer and
communications technology can generate confusion and discomfort to
traders if they have limited IT experience, Opponents cannot be replaced
by emarketplaces, Moreover, firms affected adversely by an emarket such
as middleman companies and traditional intermediaries are expected to

resist and oppose the systems,
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(Figure 2-4) Summary Key Barriers to Implementing Korea Fishery
e-Marketplaces

+ Unique Barriers
in Korea
Fishery Market!

+ Product standard

+ Thin market, marginal benefit *Need of
optimized
e-Marketplace
development

strategy

* Trust issues

+ Resistance to change

4) Market Components

Any of participants in the value chain may be the initiator or market
maker of the electronic market, These include the producer of the goods
or service, the buyer or any intermediary such as a financial service
provider, a distributor or an IT vendor, Both buyers and suppliers should
benefit from the move to electronic markets and should therefore be

prepared to pay the market maker for their services,

5) Number of suppliers in personalized markets (Trust and
efficient information sharing)

It will facilitate a transition from singlesupplier arrangements

( “hierarchies” ) to multiple supplier arrangements ( “markets’ ). It is
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because IT efficiently reduces the costs of coordination with supplier
(Malone, et al, 1987). According to this study, IT developments that lower
the cost of acquiring information about prices and product in a given
market should increase the number of suppliers considered, especially in
markets with differentiated products (Bakos 1991). It follows that, to the
extent that IT tends to lower coordination cost (Clemons, et al. 1993), its
wide adoption should lead to an increase in the number of suppliers for
most firms, other things being equal,

Nonetheless, the buyers firm will often maximize profits by limiting its
options and reducing its own bargaining power (Bakos and Brynjolfsson
1993). This may sound paradoxical in an age of cheap communication costs
and aggressive competition, However, unlike earlier models that focused
on coordination costs, we focus on the critical importance of providing
incentives for suppliers, Our results spring from the need to make it
worthwhile for suppliers to invest in  “noncontractibles” such as
innovation, responsiveness, and information sharing, Such incentives will

often be stronger when the number of competing suppliers is small,
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Electronic Market

“Traditional economics postulate that firms will choose to organize
exchange relations so that they achieve the lowest possible combined
transaction and production costs, This would suggest the trading
mechanism with the lowest sum of transaction costs across all the
processes will evolve and dominate the market, However, real-market
institutions are complex, constituting a meeting point for stakeholders
with both convergent and divergent interests, Innovations by a specific
stakeholder may reduce overall transaction costs but can increase the
costs to other parties, This can result in the failure to adopt a specific
technology or administrative innovation Iin the marketplace, Thus we
propose the need for a processstakeholder analysis to systematically
evaluate the effects of technological innovations on specific processes as
well as costs and benefits that arise from the innovation on different
stakeholders,” (Kambil and Van Heck 1998)

Reengineering market using Internet technologies takes time and effort
in general, This time and effort increases when people are added to the
equation, and the more people that are included in the equation, the
greater the time and effort, By spending more time on the preparation of
reengineering a process, a great deal of time does not have to be wasted
on the implementation of the process, It will also provide for a much
greater chance of success, In addition, when change is implemented, there

is almost always a level of resistance, The degree of resistance can be
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taken into account when planning the changes, This section introduces
four market reengineering cases in an effort to provide possible solutions
for reengineering fishery industry using emarketplaces, (Table 3-1)

briefs important aspects of the cases followed by detailed discussion,

1. CASE 1 : Pan European Fish Auctions

1) Background

WWW PEFA COM was founded in 1997, The Pan European Fish Auctions
has introduced and maintained a virtual auction house for fish throughout
the European Community, Pefa ,com has grown to more than a dozen local
auction houses making fish available to more than 500 purchasers, In
addition to those in the auction network, there are several auction houses
now using the Pefa com software and hardware to conduct internal
auctions with the ability to join the Pefa com network at any time, but
chose not to do so due to limited markets for such fish as anchovies,

Pefa,com was founded because of the high demand of fish in southern
Europe and the abundance of fish at the northern European fish markets,
It was also a means to affect what was seen as a departure from the
traditional method of landing fish, In the 1990’ s, more fishermen were
making port at places other than their homeports in order to drop their
fish off at the closest port to the fishing grounds, This provided the
freshest fish to the market, thus getting the best prices for the
fisherman' s catch,

The idea for Pefa com was spawned in Zeebrugge, Belgium, where the
Zeebrugge fish auction was the first to go live in July 1998, The system
would provide fishermen with a wider market for their catch, thus
providing them with higher prices for their catch, They would also not be

at the mercy of unscrupulous buyers and auctionees should they find
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themselves away from their homeport, as long as it was a port in the

Pefa. com network.

(Table 3—-1) Cases of Fishery and Agricultural e-Marketplaces

Traditional

e—Market Traded g Mlarketfmak Opergtlon Throughput Prlcmlg Evaluation
palce Items ing firms period Mechanism
method
Dutch s
>2 million .
Tele Flower N Flowpr East African stems daily, Dutch Success with 160
. Flowers Auction ) 1993- e, ) buyers by end of
Auction . Flower $85 million auction .
(on-—site 0 1996 first year
auction)
(Netherlands)
36,000 tons Success with 17

Fish Auction
WWW, Fresh Fish (on—site Pefa,com

fully integrated

1997-prese | each month, | Electronic ; .
auction sites and

auction) e $2(i)1(1) %lélglon auction 100" s more tied
into network
PEFA,
COM
(Europe)
Intermediari Success with an
_ N ITC-IBD, Exports N
Il:[‘i?ni};]eacllj Coffee eSAilcégEA various 2001-prese | 14K metric | Electronic mciﬁz;ie Stosonsore
(India) (on—site international nt tons auction e—Choupals in 9
. buyers annually P
auction) states
Mandi 500K Success with
ITC-IBD auction 1999-prese - Electronic | more than 5,000
S Soy : ITC-1BD metric tons .
Limited (on—site nt annuall auction e—Choupals set
auction) y up in six states
(India) beans

2) Quality Assurance

One of the greatest obstacles to acceptance by buyers was quality
assurance, A longrunning attempt to institute industry-wide quality
standards was finally pushed to the front by Pefa,com and the declining
stocks of fish in the traditional fishing grounds, In the quality
classification categories, Pefa ,com also chose to represent the dispersion
among lots, This provided a much more realistic idea of the fish in each
lot, setting a high standard for overall quality control,

Within the lot quality control, there are three grades of edible fish, The
highest grade is E, which is the freshest fish with the freshest odors,
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Next grading score is A, which is fresh, cut fish which has begun to lose
some of the tautness and may begin to have a slight odor, The lowest
edible grade of fish is scored B, which means that the fish is no longer
taut and has an odor to it, When grading lots of fish, Pefa,com uses the
combination of grading to get an overall score for the lots, Each lot is
then scored based on the contents of the lot, Any lot containing all E
scored fish is graded highest with a score of EE, If a lot has higher than
90% grade E fish and up to 10% grade A, then the lot is scored E, A lot
is scored as an EA if it contains mostly E, but up to 50% grade A fish,
If a lot contains 100% A graded fish, then the lot is scored as AA, The
pattern repeats itself down with A (minimum 90% A, max 10% B), BA
(minimum 50% A, maximum 50% B), and B. B is the lowest graded edible
lot and it contains 100% B graded fish,

3) Market Operation

The auctions are conducted online using the Dutch auction with an
“Online Electronic Clock” . Any authorized user can go online to the
Pefa com site and participate in any auction for fish from any port, For
buyers watching the auctions, they have but to press a button to purchase
the lot, To insure prompt payment of all purchases through Pefa com,
each registered user must establish a credit with Pefa com in the amount
of €12,500, And there is no extra hardware to purchase, because the
software can be downloaded to most PCs,

All participants within the Pefa, com network are entitled to all services
provided, whether locally or at a remote location, Fisherman can pull into
their port and sell through Pefa,com to local buyers or sell to a buyer in
another country, Buyers have the same option,

In no event, does Pefa ,com replace the local auction houses, either,
When purchases are conducted locally, the Pefa,com network does not

charge a fee (though member auction houses do pay an annual fee of 0.2%
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of total sales). The fee of 2% is charged only when the network is used
to purchase non-local fish, Once purchased, though, the buyer is

responsible for the delivery of the purchase (though Pefa com will assist).

4) Benefits provided by Pefa.com

Pefa,com works because participation is a clear benefit to both
fishermen and buyers, Fishermen are offered a much broader market for
their catch, thus providing them with the opportunity to realize higher
prices, and thus higher profits, Buyers have an even greater incentive,
allowing them to search several auction simultaneously for the best deal
on the desired fish, It also gives buyers the opportunity to purchase fish
they may not necessarily be able to get fresh through traditional means
of auction, With the data available, buyers are also able to track their fish
from where and when it was caught to the time it arrives at the buyer’ s
location, The case of Pefa,com provides following managerial implications:

— Introduced a wider market for both fishermen and buyers

— Institute industry-wide quality standards

— Guarantee payments to fishermen based on deposit required from

bidders

2. Case 2: Dutch Flower Auctions

1) Background

Since 1890, Dutch flower auctions had been conducted in a very labor

and space intensive manner, By the 1990" s, the two largest auction

houses, Flower Auction Aalsmeer (VBA - Verenigde Bloemenveilingen
Aalsmeer) and the Flower Auction Holland (BVH), were trading over 30

million flowers in close to 60,000 transactions each day, This generated
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more than $2.4 billion U.S. in annual sales of cut flowers and potted
plants,

Both auction house facilities are near transportation facilities and are
in large warehouses covering more than 100 football fields, Each can host
about 2,000 buyers at any given time, The VBA hosts auctions in separate
auction rooms under 13 different clocks, Each clock is capable of about
1,000 transactions per hour, with an average of 15 million flowers being

traded daily in 30,000 transactions,

2) Introduction of Innovative “Auction Clock”

The “Dutch” auction begins by setting the clock as a specified high
price, It then drops rapidly until a buyer pushes the button to stop it in
order to indicate purchase of the current lot, The buyer then indicates
how much of the lot is to be purchased, The clock is then reset and the
process repeated until the entire lot is sold, Auctioneers may set lot size
minimums at the end of each lot in order to ensure the entire lot is sold,

The Dutch auction is efficient in bringing buyers and sellers together to
conduct business, It also creates an efficient pricing market, reducing the
time and costs of haggling, All flower transactions that go though the
auction houses are also subject to quality control measures, settlement
and dispute issues, These also reduce the overall cost of doing business,

On the downside, growers must transport their entire lots to the auction
houses, Buyer must also make a trip to the auction houses in order to
transact their business, There is also a disconnect during the auction
process from the market as a whole, not allowing comparison of product
from one auction house to another, and sometime not even from lot to lot
due to timing of the auctions, In addition, growers are insulated from the
end consumer, thus they may not have a true understanding of what end
user desire, thus they continue to grow what the buyers are buying,

The auctions heavily favor the growers, who happen to own the auction
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houses, The high clock speed increases the selling prices of the lots —
research has shown the growers that faster clocks reduce the decision
time for the buyers, hence they tend to spend a little bit more when

buying,

3) The Case of Failure: Sample Based Auction (SBA)

In the 1990° s, as space begin to become scarce, and international
pressure began to push into the Dutch market, the auction houses were
forced to consider expansion, Buyers also began to form large buyer
groups and wanted to buy in larger lots, Due to the small lot rules of the
Dutch auction houses, some buyers were going directly to international
growers, by passing the auction houses altogether,

The auction houses tried to implement IT solutions to overcome the
challenges, Not all were successful, The first attempt to integrate IT
solutions was the Holland Vidifleur System at BVH, This initiative was
designed to allow buyers to participate in the auctions from outside the
auction house, thus circumventing the need to trail to the congested area
of the auction house and be present to make purchases of flower lots, This
attempt, however, was not successful because of several short comings of
the systems and processes,

The next attempt at an IT based initiative was the VBA' s Sample-Based
Auction (SBA) for potted plants. The idea was to limit the transportation
costs to and from the auction site, as well as decrease the space required
for potted plants at the auction house, A grower would bring in a sample
of the lots to the auction house, and the buyers would judge the lots based
on the auction, Buyers would purchase based on the sample, and were
given the opportunity to make packaging requests of the growers prior to
delivery, Growers would then make delivery to the destination of the

buyer’ s choice, This trading model was supposed to reduce overall

packaging costs and damage by reducing the number of times the flowers
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were handled, The number of transactions conducted was also supposed to
increase, In actuality, transaction numbers decreased, The model never
grew to the 45% of total volume expected to take place under SBA,
reaching only 10% at its peak, Space use reduction never quite occurred,

Failure can be attributed to how the initiative was handled when
implemented, Incentives to switch to the new method were not great
enough for buyers or growers, and growers received no extra
compensation for the special packaging. Growers also complained of lower
prices due to the slower auctions, Large lots were also not made available,
an incentive the buyers were anticipating, Even rule changes could not

save the program, and in less than a year, it too was discontinued,

4) The Case of Success: Tele Flower Auction (TFA)

(1) History of TFA

The continued demand by large buyers for large lots eventually led to
a successful initiative with a forward market, In 1993, the VBA and BVH
created a brokered market for flowers allowing large buyers to go through
the Mediation Office, or “bemiddelingsbureau” (BB), and negotiate with
growers for large lots, By 1996, 22% of all flowers and potted plants were
sold in this manner, The BB acts as an honest broker monitoring buyers
and growers negotiate price, product specifications, lot sizes, and
delivery, All of this occurs online, helping to ensure greater transaction
efficiency and accuracy, It worked simply because the buyers demanded it
and the growers allowed it,

In 1994, the Dutch flower growers banned foreign growers from the
Dutch flower auctions during the summer months, In response, several
foreign growers created their own auctions, The East African Flower
importers created the Tele Flower Auction (TFA), This completely

electronic auction decouples the price discovery from the logistics,
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allowing buyers to bid from their computers, By using an online format,
sample pictures from each lot can be uploaded for all potential buyers to
view, Once a buyer has viewed the lots available for auction, the buyer
may then mark a desired lot and be notified via computer with a reminder
that the selected auction will take place, The Dutch auction clocks are also

computerized and available online,

(2) Online Auction

When a bidder views the auction online, the information provided on the
computer screen will include the grower, product, quality, minimum
purchase quantity, and unit size, The bidder will watch the Dutch auction
clock on the screen, and when the price has reached the desired price, the
bidder indicates the desire to purchase by stopping the clock through
keystroke or mouse-—click, The buyer then informs the auctioneer via an
open telephone line of the lots size to be purchased,

Success was immediate, It satisfied buyers’ need for the imported
flowers that were no longer available via the Dutch auction houses, The
TFA set a high quality standard, increasing the trust in their auction
process, TFA exceeded expectations with the data provided, the quality of
the products and the speed of delivery,

5) Drivers of Successful e-Marketplace

In the case of the two failures, the initiatives failed to create a better
situation for both grower and the buyer. In the case of the Vidifluer
system, buyers perceived little or no benefits with poor video quality,
product quality was not easily authenticated, and online trading neglected
the subtleties of being in the room with the other buyers, In the case of
the SBA, the growers’ lack of compensation for the packaging may have

doomed it, but with the buyers’ concerns over manipulation of samples
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as well, both parties felt they were not receiving ample benefits to justify
the program, In both cases, however, the information available to the

buyers was diminished from the traditional auction house method,

(1) Providing Benefits to Sellers and Buyers

For the two new successful situations, they succeeded because they were
beneficial to both parties. In the case of the BB, the buyers demand for
larger lot sizes had to be met, The growers finally met that need by
creating the BB, The IT helps it maintain accuracy and efficiency in the
system, but is not used in the auction process,

The TFA stepped up to fill a gap left by trade regulations enacted by the
Dutch flower growers, The electronic form in which they did this made it
quite successful, All pertinent information about the products was
available well enough in advance for buyers to make informed choices,
Image quality was sufficient enough for buyers to readily use it for their
own purposes once it was ready for shipping, The case of the Dutch flower
auction offers a set of managerial implications as follows:

— Satisfy buyers’ need to inexpensively purchase product

— Create and maintain uniform, high quality standards

— Provide best available information in real-time via auction site

3. Case 3: India’s e-Choupal system

1) Background

The Indian agricultural market is based on millions of rural farmers
throughout the country, In the soybean market, approximately 3 million
farmers produce 5 million tons of soybeans, The farms are formed around

small rural villages, and each farm is limited in size by the Indian
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government, Many of these farms can be measured in portions of an acre,

In the past, farmers were limited on how they could market their
soybeans, They had only three avenues — traders, mandis (government
regulated markets), or cooperatives, The cooperatives operated for the
benefit of the farmers in order to make personal use of a small portion of
the crops, which typically to taled less than 10% of a farmer s own crop.
The rest of the crop was sold to traders or was delivered for sale to a
mandi, At the mandi, commission agents purchased the soy, Commission
agents may purchase the soy for others, finance the trade of foreign
interests, or purchase for their own accounts, The commission agents are
a community in and of themselves, They controlled the entire grain trade
throughout the entire country, There was no competition, ensured by
Indian law,

Mandis, once the grain had been delivered at farmers’ expense, provided
for the inspection, auction, bagging and weighing, and payment, Farmers
had limited availability for sale since transportation to a mandi was
generally to one of a few in the local area, There was not very much
information flow in valuations like as other fishery and agricultural
markets, so the crop was taken to the closest mandi offering the best
price, which may or may not have changed since the information was

available,

2) Reshaping the market processes using e-marketplace

With the many inefficiencies in the Indian mandi system, Indian Tobacco
Company s International Business Division (ITC-IBD) saw an opportunity
to help the farmer and help itself, By retaining the efficient parts of the
mandi system — centralized logistics, local offices — and reengineering the
inefficiencies, ITC provided benefits to the farmers and continued to
utilize the experience of local traders,

An IT-based solution was recognized as fundamental to optimizing
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effectiveness, scalability and cost, The eChoupal system was seen as a
medium of delivering critical market information independent of the
mandi, thus allowing the farmer an empowered choice of where and when
to sell his crop, and facilitate collaboration between the many parties
required to fulfill the spectrum of farmer needs, As a communication
mechanism, this goal is related to the commitment to address the whole

system, not just a part of the system,

3) Roles of ITC as a market maker

ITC has to convince the Indian government that they were not trying to
circumvent the Agricultural Produce Marketing Act, which required the
use of the mandis, but would be operating in the spirit of the law, They
also decided to continue the payment of the mandi tax in order to
maintain good relations and not remove that stream of revenue from the
communities in which they operated,

To monitor each of ITC s 2,000+ e-Choupals, a local coordinator
(sanchalak) is chosen from the local community who has some status and
recognition within the community, Each sanchalak is educated by ITC for
their role. The sanchalak’ s are paid for their efforts by ITC, but continue
to farm, and essential part of the trust relationship between ITC and the
community,

The e-Choupals also have a commissioning agent, samyojak, Unlike the
commissioning agents of the mandi, the smayojaks do not acts as
principals in trading transactions, but rather as providers of essential
services such as logistical and information services, including
interpretation of market signals, They also provide services such as

“management of cash, bagging and labor in remote ITC procurement
hubs, handling of mandi paperwork for ITC procurement, and as licensed

principles for the retail transactions of the e-Choupal,
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4) The benefits offered by e-Choupal

The eChoupal system establishes pricing based on the previous day s
mandi closing price, Farmers present a sample of their crop to sanchalaks
at the eChoupal site, who makes all quality assessments in the presence
of the farmer and explains any deficiencies that are found, at which time
a conditional price is assigned for the crop, The farmer may then decide
whether or not to sell his crop or wait for a better price, at which time
he is given a note with the pertinent information of the sale, including
quality and moisture content,

The farmer takes his crop to the local ITC procurement hub, where a
chemist performs a visual inspection to provide a check of the
sanchalak’ s assessment, Oil content of soybeans is a very important
quality assessment, but farmers do not trust laboratory tests because of
the exploitation of the past, ITC is currently working to change the
attitudes about laboratory testing by rewarding farmers who bring in
soybeans high in oil content. The farmer s crop is then weighed and the
farmer receives his full pay, plus reimbursement for the transportation of
his crop. In addition, each step is documented, and along with his pay,
each farmer receives a full report on his crop, including lab reports, rates,
and pay receipts, This helps build the trust of the farmers for the
procedure, ITC and the eChoupal system,

In addition to soybean prices, the e-Choupal is also a community hub,
It provides access to the Internet, e-mail, news, and a workstation for
adults and children who may use it for work and/or school, The benefits
of the eChoupal system extend far beyond the current prices of local

soybeans,

5) Lessons from e-Choupal

The efficiencies of reengineering the soybean logistic system were not
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self-evident to all, ITC had to educate and work with farmers in order to
be accepted, ITC started small, using only the soybean market to
introduce eChoupal into the Indian agricultural landscape, which is very
much applicable and appropriate strategy for developing e-marketplace for
less mature industries such as fishery and agricultural, They first took
the step of assuring the Indian government that they were not
circumventing current laws, Next, they approached respected local
commissioning agents and made them samyojaks, who in turn used their
knowledge of the communities to help pick out appropriate sanchalaks,
Sanchalaks were given education on the hardware and software for the e-
Choupal, as well as an education in the broader agricultural marketplace,
Each sanchalak was given the hardware to be used in his home or office
for the public good, with access to the local community, The mandi tax
was not held back, but paid by ITC in order to provide the community with
the same revenue it had come to expect before ITC became soybean
procurement hubs, ITC provided education for local farming communities
in order to use the computers provided — previously most farmers had

never seen a computer,

(1) Critical Success Factors

Critical factors in the apparent success of the venture are ITC s
extensive knowledge of agriculture, the effort ITC has made to retain
many aspects of the existing production system, including maintenance of
local partners, the company s commitment to transparency, and the
respect and fairness with which both farmers and local partners are
treated, The eChoupal system gives farmers more control over their
choices, a higher profit margin on their crops, and access to information
that improves their productivity, By providing a more transparent process
and empowering local people as key nodes in the system, ITC increases

trust and fairness, The implications from the case of eChoupal are
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summarized as follows:
— Don’ t reinvent the wheel — use current efficient protocol where
applicable
— Establish trust and credibility by using locals when possible

— Provide incentives to increase productivity and higher quality product

4. Case 4: Online Indian Coffee Auctions

1) Background

Prior to 1995, the Indian government, through the Coffee Board,
controlled the entire Indian coffee industry, regulating almost all aspects
of the coffee industry including farm size, auction houses, and buyer
functionality, Since 1995, there has been a liberalization of the coffee
industry resulting in the privatization of the industry, Currently, the
auction houses have been turned over to the Indian Coffee Traders
Association (ICTA)., Other buyers include intermediaries and the ICT-IBD
online auction,

Farm sizes have grown as well, Approximately 65% of farms are
classified as small farms, averaging 3.5 acres, and 35% of farms are large
farms, averaging 85 acres. Of the 275,000 metric tons of coffee produced
each year, 58,000 tons are consumed domestically, while the remaining
78% is exported,

The coffee supply chain is made up of four major players — planters,
exporters, domestic roasters, and intermediaries, Planters can sell their
coffee through intermediaries or through the auctions, ICTA auctions are
conducted each Thursday, whereas other avenues can occur on any
weekday, The greater volatility in the international market than in the
Indian market makes it advantageous for buyers to use the daily means

of coffee purchase — online auctions or direct negotiations — in order to
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maximize profits when prices move, Each week, the ICTA auctions carry
approximately 600 tons of coffee in about 300 lots, This accounts for
about 11% of total coffee in India, The auctions are conducted in the

English auction style, which using ascending prices,

2) Online coffee auction conducted in the English auction
format

The online auction is conducted in the English auction style, Unlike the
ICTA auction, the online auctions do not require the transportation and
time costs to provide samples in the auction house, which can be a long
way from the farm, The daily online auction also provides for greater
flexibility in offering the coffee to auction,

The online auction is open from 9~11 am each weekday for submissions
from growers, At 11 am, all submissions are auctions off sequentially in
3-minute auctions, with the lot being sold to the highest bidder, if the
reservation price has been met, If the reservation price is not met, there
is no penalty and the lot can be auctioned again later, This saves time and
money for the planter, who does not have to accept a low bid in order to
avoid additional transportation and time costs to return home and bring
the lot to the ICTA auction house again, The online auction is also known
to provide 4% higher prices than the ICTA auctions, Lots sizes are also
larger online, with an average of 9 metric tons only versus 2 metric tons
at ICTA auctions,

The online auction is especially attractive to larger plantations and
larger buyers, because they can buy in larger lots or buy several lots
sequentially without the additional costs associated with storage and
multiple transportation events, Large farms are a newer phenomenon in
India due to the government controls prior to 1995, Farm sizes were
restricted to avoid the consolidation of power associated with Imperial

times, The liberalization and privatization of the coffee industry has
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allowed the consolidation of some of these farms, resulting in more
efficient farming, It has also allowed farmers to negotiate with larger
buyers for better prices, Large buyers are interested in larger high quality
lots, therefore they buy from the larger farmers or from cooperative
smaller farmers who consolidate their lots for sell,

The one major drawback to online auctions is the inability to verify
quality, Since there is a strict internationally recognized quality standard
in coffee, this is not an onerous drawback, It also tends to mean online
sellers and buyers are more sophisticated and must establish their trust

relationships based on reputation,

3) New roles for intermediaries

The new online auction has also created a new role for intermediaries,
Since large buyers pay better prices and want larger lots, they can act as
aggregation agents by buying from small farmers in small lots, verify the
quality and put these small lots into larger lots for sale, These
intermediaries can then sell online or through the ICTA auctions, and act
as agents for a cooperative of small farmers who want to consolidate their
crops prior to sell, This allows the smaller farmers access to negotiate
with the larger buyers, Intermediaries are also subject to the same issues
of reputation and trust, Established intermediaries can help smaller
farmers to realize higher prices at the online auction instead of forcing

them to the ICTA auctions,

4) Lesson from Online Indian Coffee Auctions

This case of the B2B emarketplace has fewer issues than the other three
discussed previously, but does provide some valuable insight, The online
auction did not seek to significantly change the way planters or buyers

conducted business, It closely follows the established ICTA auction, By
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doing so, it minimizes the adoption anxiety that a completely new process
brings, The online process also does not displace intermediaries or agents,
merely redefines their roles in the marketplace, And since ICT is dedicated
to the principal of transparency in business, all online auction records are
available for review, helping planters to understand trends in the market
and view coffee prices throughout the world, and better information leads
to better decisions, and thus better prices and profits for planters, The
case of the online Indian coffee auction offers a set of implications:

— Not eliminated with new auction process

— Diversity of work with large or small farmers

— Direct sales to large buyers or buy for own holdings

5) Concluding Remarks: Lessons from the cases of fishery
and agricultural e-marketplaces

(1) Improved Market Transaction Efficiency

The reengineering processes used in each successful case followed
several of the same procedures, In each case, a need existed that was not
being filled by the current system, For the flower growers, the expulsion
from the Dutch flower auctions created a need for the non-Dutch growers,
For Pefa,com, there was a strong desire by southern Europeans for
northern fish and vice versa, For the soybean farmers of India, there was
a poorly managed logistics system with many inefficiencies that reduced
profits to the farmers, provided incentives for theft from those who
managed the system, and did not provide for good farm management
practices, The Indian coffee farmers were recently deregulated, which
provided a vacuum into which ITC-IBD introduced a more powerful means
for farmers to control the sell of their crops, In summary, one of the most
substantial critical success factors is to create an electronic marketplace

that provides benefits to all participants,
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(2) Lower Market Transaction Costs

The reengineering processes also mimicked current protocols with
improvements where possible, The flower growers were able to bring their
flowers to market online, greatly reducing the transportations costs

involved in shipping to and from an auction house,

(Table 3-2) Economic Benefits

e—Marketpalce Information athering Contract formation Trade Settlement

® buyers view lots online via ® reduced errors through
Tele Flower photographic and textual online bidding and phone
information confirmation

e flowers delivered to

buyer
Auction

® reduce costs and time required for physically attending auctions

® freshness and quality
indicated online, reducing

® buyers responsible for

. .
deposit held by PEFA. COM delivery from moment of

PEFA . COM to insure all transactions can

unsar}ﬁary inspection be liquidated each day pur.ch.ase, ‘ reducing

practices logistics chain

® ¢—Choupal provides for ® openness of bidding has ® unsold crops do not

local sanchalak and increased availability of have to endure transport
ITC Soybean samyojak services, included | information, thus  better | back and forth to auction
e—Choupal grading and weighing prices on local markets site

® climinates gross inefficiencies in corrupt mandi management and practices

® intermediaries can work
® unsold crops do not

® auctions conducted 5 with small farmers to combine
ITC Coffee R . have to endure transport
R days/week instead of crops for better price .
Auctions . back and forth to auction
once per week ® growers can wait for best site
prices

Pefa,com permitted access to electronic auctions through any auction
that installed its proprietary software, enabling fishermen to reduce
travel time and money to unload their fish at non-local auction house, The
eChoupals in India cut out inefficient travel as well, and also provided
real-time pricing information to farmers — something that previously had
been unavailable to soybean farmers, The benefits of the four e-

marketplaces are summarized in Table 3—-2,

(3) Need Quality Control

For each system that was reengineered, the use of local personnel and
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only moderately redefining the roles of existed stakeholders was important
to its acceptance, The establishment of strict quality control systems was
also vital, In the case of the soybean market where no efficient quality
control previously existed, the introduction of a quality control system
with incentives for farmers to use it has increased profit for both farmers

and processors,

(4) Need of Policy

By instituting good management practices and reducing inefficiencies a
reengineered system has a good chance of being successful, Eliminating
the angst associated with new processes is also important, This can be
accomplished by maintaining the involvement local personnel, using
current protocol where appropriate, and providing proper incentives to
users, When all of these steps are followed, any reengineering process has
a good chance at success, Possible barriers to adoption of an e-
marketplace and tactics to overcome them found in the four cases are
presented in (Table 3-3).

(Table 3-3) Adoption Barriers and Tactics to Overcome

e—Marketpalce Observed Barriers Tactics to overcome

® Questionable quality of flowers

ot sold on—site in Dutch flower ® EAF established most strict quality control measures

Tele Flower

Auction auctions and grading system, surpassing expectations of buyers
® Fishermen traditionally sell catch | ® Include any auction house into PEFA COM that wishes
PEFA COM at local auction house to be in the network
. ® Questionable quality of fish ® EFA COM established a quality and classification
products system representing the dispersion of quality within lots

® Choose prominent figure in community as conduit and
provide significant education on computer systems

® Assure government control that mandi taxes will
continue to be paid in order to avoid economic disruption
and ill will

® ITC has provided incentives to those farmers who
voluntarily submit their crops for lab testing in order to
create a formal quality control system

® Farmers unfamiliar with
technology

® Government mandated use of
mandi auctions

® No formal quality standards

ITC Soybean
e—Choupal

® Mediators (also used to assess quality) were not
eliminated from the process, but encouraged to work
with smaller farmers

® yality assurance without physical

ITC Coffee Auction contact with product




Chapter N. Model Development

1. Background

In this section, we develop and analyze staged models of e-marketplaces
and examine the factors that affect their implementation, From the
successful cases of earlier emarketplace projects, we learned that

development and the timing of features can affect its successful

deployment,
(Figure 4-1> Various Costs of e-Marketplace
Causes Related Factors
« Costs of acquiring products from markets « Product price distribution
Production Cost « Proportional to the amount of processing capacity < Reference price
« Acomponent of market efficiency
« Transaction cost « Search cost
Coordination Cost « Costs of information processing « Contract cost
+ A component of market efficiency and flexibility. « Cost of obtaining and
managing information
« Expected costs due to failures or delay of « Perishability of fishery products
Vulnerability Cost suppliers « Trust based on sellers’ ratings
« Separation of contract and product delivery. « Transaction Security
« Unavoidable costs of a possible changes of « Risk
market

« A component of market flexibility

Given the limited resources, quite a few e-marketplaces have benefited
from adopting a staged approach to the introduction of portal features and
the spirit of volunteerism among “champions” in the emarketplace
(Gengatharen, et al. 2005), Based on Malone’ s market evolution process,

we propose three-staged market development model, The coordination cost
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and vulnerability cost at each stage are quantified, {(Figure 4-1)

summarizes three primary costs related to e-marketplaces,

1) Centralized e-Marketplace

At this stage, we define a market-making firm as a leading economic
institution in which a large number of standard commodity exchanges of
a specific type regularly take place, facilitated and structured by
institutional rules governing the exchange, Market transactions involve
contractual agreement and the exchange of property rights; market-
making firms provide mechanisms to structure, organize, and legitimate
these activities,

An example of a market-making firm is an auction market, which
involves the use of a specified method, customer, or routine for reaching
agreement on a price, The auction organization offers trading rules that
structure the bidding process and trade settlement, in addition to
publicity, clerical work, bidding place, storage space, and so on, As such,
market-making firms provide not only places for exchanges but also
institutional rules to standardize and legitimate exchanges made within
their facilities (Hodgson 1989).

2) Decentralized e-Marketplace

It has been proposed by Hagel and Armstrong (1997) in their discussion
of electronic communities, that market power, which currently rests with
suppliers will increasingly move to buyers, Buyers in a decentralized
market will increasingly have access to more information, via online
services, and most importantly, they will have access to other consumers,
via various electronic communication technologies, This power will shift to
such an extent that ‘reverse markets will be created. In these markets,
buyers publish their requirements for goods and services over the

electronic market medium, Suppliers then bid to win their business, either
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by virtue of the prices they are charging or the product or service features

they are offering,

3) Personalized e-Marketplace

A future forecast of the Electronic Market Hypothesis (EMH) (Malone, et
al. 1987) is that industries will evolve through their transformation
towards electronic markets based on more refined information
technologies optimizing the transaction costs, This final stage of evolution
is a integrated form of the two aforementioned market structures: an
unbiased market with buyer access to all possible suppliers, but at the
same time a biased market in which the buyers desire to access a limited
number of suppliers to optimize the coordination and vulnerability costs,
The evolution may progress to this personalized market in which the
buyers use software decision aids to compare product attributes, The
evolutionary path shown in (Figure 4-2) presents each state of the

transformation in terms of the availability of the consumer offerings,

(Figure 4-2> The Development Path from Centralized e-Marketplace to
Decentralized e-Marketplace

Decentralized Market Personalized Market

Centralized Market

Transaction based on
customized market competition
Unbiased market

Available from selected
suppliers

Transaction based on limited
market competition

Biased market

Mediated by market makers

Transaction based on pure
market competition
Unbiased market
Available from all suppliers

High product price to buyers
Low profit to sellers

Low coordination cost

Low vulnerability at the
beginning

Low product price

High profit to sellers

High coordination cost
Moderate vulnerability cost

Medium product price
Medium coordination cost
Lower vulnerability cost

N

N7
004‘

!
SLahs,

o
Buyers <+— /ctive relationship

<+ —» Inactive relationship

® Intermediary with high-trustworthiness ':" e-Marketplace

QO supplier
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2. Mathematical Modeling

In the following sections we will analyze various costs and economic
benefits associated with the future Korea emarketplace for fishery
products, We will examine mathematical models of two important costs:
coordination costs and vulnerability costs, There are models for these
costs considered by Malone (1987) essentially for traditional offline
markets, Our model of the coordination costs for the e-marketplace will be
similar to Malone’s, whereas the model of the vulnerability costs will be
significantly modified due to a new phenomenon in an emarketplace: the
separation of product flow and market transaction,

In the previous sections, we discussed a continuous evolution of the e-
marketplace in three stages: centralized, decentralized, and personalized
market structures. Malone's models for the coordination and vulnerability
costs are different for each of these market structures, and they do not
tell us how the costs will behave between stages throughout the e-
marketplace evolution; they are “snapshots’ of costs at three points in
time during the evolution,

In order to understand the feasibility of emarketplace for fishery
products, we found it important to understand the behavior of costs
between stages throughout the evolution,

For this reason, we adopt the notion of homotopy for mathematical
modeling of continuous changes in various costs, A homotopy is used in
algebraic topology to describe continuously evolving topological objects, In
addition to providing “snapshots” of the objects at different stages, a

homotopy shows how these objects transform between stages.

1) Transition Homotopy

Cl

To be more specific, we define a homotopy between two quantities
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and C, to be a continuous function F(t) of time U satisfying the

conditions F(tl)zcl and F(tz)zcz, In other words, a homotopy F(t)

C t

captures how the initial quantity “~1 at time "1 evolves into the final

Cz at time tz, Since there are many different ways for

C

quantity
C,

transforming “~1 into there are as many homotopies between them,

For example, if x(t) is an increasing function (such as linear or logistic
curve) such that X(0)=0 ang x(D=1 then F(t) = (- 2()C, + 2(1)C,
is a homotopy from Cl to Cz over the time interval O0<St<1 It can be

easily checked that F(t) is a continuous function satisfying the

conditions F(O):Cl and F(l):CZ,
A practical implication of homotopy can be explained as follows,

Suppose that the initial structure of a market is that of a centralized

market A, and it evolves into a decentralized market B, Also suppose that

C

A and CB represent certain associated costs (e.g., coordination costs)
with A and B, respectively, During the evolution, we expect that the
market will show the characteristics of both centralized and decentralized
markets: centralization is intensive at the beginning and decentralization

towards the end. Hence we assume that the associated costs will evolve

similarly as a weighted sum of Ch and CB, Therefore, if x(t) represents

the percentage of decentralized transactions during the market

transformation, then the transition homotopy F(t)=(1-2())C, + 2(1)Cq
is a good measure for the associated costs for a transient market at any

time U,
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2) Merits for Using Homotopy

The merits for using homotopy are noted as follows:

(a) When the relationship among variables change during market
evolution, a transition homotopy can incorporate the changes concurrently
and show their integrated effects,

(b) Important characteristic features during a market evolution can be
identified including unforeseen obstructions and barriers,

(c) A homotopy helps create concrete guidelines for policy making based
on variable modifications and simulation of their effects,

Later in the subsequent sections, we will discuss how a homotopy can
reveal effects of various external factors such as IT advancement and
government policies to encourage trading in the emarketplace, We will
also point out that one of the main reasons for the failure of previously
attempted e-marketplaces in Korea by Samsung, Dongwon company, and
other fishery related government sectors was the unforeseen growth of
coordination and vulnerability costs, which we have captures in this study
via transition homotopies,

The remainder of this chapter is organized as follows, In section 2, we
discussed preliminary definitions and assumptions for our mathematical
models, In section 3 and 4, we will analyze the evolution of coordination
costs and vulnerability costs, respectively, and their implications for the
emarketplace, In section 5, we discuss economic benefits of the e-

marketplace, Section 6 will be conclusions,

3. Preliminaries

In analyzing the costs associated with various types of markets, we will
assume that the market evolution will proceed in three stages:

centralized, decentralized, and personalized markets in that order, In the
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initial centralized stage, there will be intermediary hubs (within the e-
marketplace), through which transactions will take place, All of the
buyers and certain portion of suppliers are connected to any given
intermediary hub, In those intermediary hubs, the basic form of trading
will be similar to that of a department stores or shopping malls where
prices of products are fixed, We define a submarket to be the collection
of one intermediary hub together with all of the buyers in the entire e-
marketplace and the suppliers that are connected to that hub, Since the
costs for the entire emarketplace can be written as a sum of those for all
submarkets, we will concentrate our analysis to one submarket, and see
how various costs for the submarket transform during the market

evolution,

1) Definitions and notations

First, we collect important definitions and notations for our
mathematical modeling of the e-marketplace evolution (Compare Malone
(1987) for traditional off-line markets,),

b= number of buyers (in a submarket)

S= number of suppliers (in a submarket)

AS= amount of fishery products to be traded per unit time

C. = average cost for maintaining a connection per unit time

Cn = average cost for processing a message per unit time

Ca= average cost for unsatisfactory transaction due to information

asymmetry per order
Cq = average cost for product delivery failure per order

Pa = probability of unsatisfactory transaction due to information

asymmetry per order
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Pa = probability of product delivery failure per order

2) Assumptions and Discussions

(D We will assume that the number of suppliers S and the number of

buyers b that are participating in the emarketplace are fixed unless
otherwise stated, Since our main objective is to compare various costs
associated with evolving emarketplace structures, this assumption allows
us to concentrate on endogenous characteristics of the market structures
that are not affected by the number of participants,

® We will assume that the amount of fishery products to be traded per

unit time is proportional to the number of suppliers, Hence it is

represented by AS, where A4 is the rate at which an average supplier
“uploads” fishery products.

® Two main contributing factors to the coordination costs are

C. and information processing costs Cn. The

communication costs
communication costs arise from organizing and maintaining connections
among the market participants, whereas information processing costs
arise from exchanging messages to execute orders,

@ We will consider two factors that will affect the vulnerability costs.
One factor is the availability of information resources generated by the e-
marketplace, More specifically, available transaction history and sellers’

information will help buyers choose transaction channels and minimize

undesired outcome due to information asymmetry, Hence the probability of

unsatisfactory transaction due to information asymmetry Pa will be an
important factor for the vulnerability costs,

The other factor is the secure and timely delivery of fishery products,
This factor will emerge as one of the central issues in the e-marketplace

due to the separation of market transaction and product flow, which is not
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commonly practiced in traditional off-line fishery markets, Hence we
assume that all sellers and intermediaries will make efforts to invest in
proper delivery of fishery products, and the level and effectiveness of

these investments will directly affect the probability of product delivery

failure Pq .

(®) When an intermediary or a seller in a traditional off-line market fails
to execute a transaction, there are considerable additional costs for
reordering to another intermediary or supplier, In an emarketplace, we
expect that these costs will very marginal due to readily available
information and low switching costs, Hence we will not include these as

a significant source of vulnerability costs for the e-marketplace,

4. Analysis of Coordination Costs

1) Coordination costs for various e marketplace
structures

The coordination costs consist of two factors: communication costs and
information processing costs, We assume that the communication costs are
proportional to the number of connections among the participating agents,
and the information processing costs are proportional to the number of
messages required to execute a transaction,

The coordination costs for a centralized market is given by
C.=(b+s)c, +44sc,
Since each buyer and each supplier in a centralized market is connected
to an intermediary which acts like a hub, the communication costs in a
centralized market is proportional to (b+3)_ Also we assume that four

messages are required to complete an order in this market structure: one

from the buyer to the intermediary to place an order, one from the
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intermediary to the supplier, and two to the intermediary and the buyer
to notify the completion of the order, Although orders can be placed
directly from buyers to suppliers, we deliberately require all of the
messages in a centralized market to be processed through the
intermediary for the purpose of information gathering and building a

market database, Since the amount of fishery products to be traded is AS,

the information processing costs for this market is proportional to 4A4S

The coordination costs for a decentralized market is given by
C, =bsc, +(2s+2)Asc,,
In this market structure, every buyer is connected to every supplier,

Therefore the communication cost is proportional to bs . We assume that

the number of messages required to complete an order is (25"‘2), A
buyer sends messages to each of S suppliers requesting for bids, and the
suppliers reply to the buyer with their bids, Two more messages are

required to complete the order between the buyer and the best bidder,
Again, the amount of fishery products to be traded is AS, and the
information processing costs for this market is proportional to
(2s+2)As

The coordination costs for a personalized market is given by

C, =bsc, +(2y5+ 2)ﬂscm’

where 7S is the average number of suppliers participating in each
trading, In a personalized market, only a selected subset of suppliers

C

participate in each trading, i.e., 7§1, Consequently “~p differs from Cq
in the information processing costs while the connection costs remain the
same, Also we assume that the costs for selecting participating suppliers
in each trading are negligible due to advanced applications of information
technology,

Remarks: The coordination costs for traditional off-line markets will
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increase substantially as the market evolves from a centralized to a
decentralized market, Due to IT advancement, that increase can be
dampened dramatically in the emarketplace, Also the increase in
coordination costs due to additional buyers and suppliers will be relatively
marginal as will be demonstrated in the following graphs. (The increase
in the number of suppliers will be represented by a logistic curve.) All of
the above models are “snap shots” of the coordination costs at various

points during the market evolution,

2) Transformation of the coordination costs

In this subsection we will discuss how the coordination costs will
transform as the emarketplace evolves from a centralized to a
decentralized market structure, and then to a personalized market

structure,

(1) From a centralized to a decentralized e-marketplace

At the beginning, it will be necessary to have market makers as
intermediaries until market participants become familiar with transactions
in the emarketplace, However, as was demonstrated in Malone’ s paper,
lower transaction costs of a decentralized market without the
intermediaries will be one of the main forces in this evolution,
Furthermore, less constrained trading style of a decentralized market
structure will be an attractive factor for those sellers with high ratings,

The change in the coordination costs during the evolution from a

centralized to a decentralized e-marketplace is given by the transition
homotopy F(t), which we construct as follows, First, let o(t) represent
the percentage of decentralized trading at time U, As we argued before,

we assume that o(t) is an increasing function, and we model this with

a logistic curve, Then, the number of suppliers participating in centralized



Chapter V. Model Development 746

trading at time t is $1()=5-(1=0(t))  and that in decentralized trading
is S,(1)=5-0(t)  Therefore, the coordination costs caused by Si(t) and
Sz(t) are, respectively,
F.(t) = (b+s,(t))c, +441s,(t)c, . and
F, (1) = bs,(t)c, +(2s,(t)c. +2)4s,(t)c,

Therefore the coordination costs at any time t during this evolution is

given by the following transition homotopy,
F(t)=FR{)+F (1)
Since the average cost Ce for maintaining a connection and the average

cost Cm for processing a message are much higher for a traditional off-line

market than for an emarketplace, we obtain the following graphs for

F(t) showing how the evolution of coordination costs for these two

markets will differ qualitatively:

(Figure 4-3> Change of Coordination Costs from Centralized to
Decentralized Markets

oot A
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The top curve represents how coordination costs will transform in a
traditional off-line market as the market evolves from a centralized to a
decentralized market, The bottom curve shows the change in the
coordination costs for a similar evolution within an emarketplace, Note
that the curve for the e-marketplace is not only less increasing but also
more stable towards the end, This is due to the fact that the marginal
costs for including an additional supplier in the e-marketplace decreases

rapidly as the number of participating suppliers increase,

(2) From a decentralized to a personalized market

The main difference between a decentralized and a personalized e-
marketplace for fishery products is the reduction in the number of
participating suppliers in each trading, This phenomenon may not happen,
e.g., in the airline ticket industry, where low coordination costs for
buyers simply lead to an increase in the number of supplier considered,
However, the sellers participating in the emarketplace for fishery
products will find it necessary to invest in noncontractibles such as the
fishery product quality, awareness of buyers tastes and needs, and fair
trading, As we explain below, the benefits of these investments are
maximized when the number of participating suppliers in each trading is
limited (Bakos). If a buyer continues to interact with a large number of
sellers in each trading (as is expected in a decentralized market), a typical
seller sees less possibility for making profit and loses incentives to
improve those aspects of the products that are difficult to document but

important for maintaining business, i.e., noncontractibles, Having fewer

suppliers helps assure that each party receives a fair share of the benefit,
Also, free sharing of information in the emarketplace will discourage
opportunistic behavior of the sellers and the buyers, and encourage
“partnership” based on trust.

The change in the coordination costs from a decentralized to a
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personalized emarketplace is given by the transition homotopy G(t),
which is constructed in a similar way as the transition homotopy F(t)

that was discussed before, Let 7(t) represents the percentage of

personalized trading at time U, which we model with an increasing logistic

curve, Then the number of suppliers participating in decentralized trading
at time U is 53(t):s'(1_”(t)), and that in personalized trading is
S4(t)=S-7Z'(t). Therefore the coordination costs caused by 53(t) and

Sy (t) are, respectively,

F;(t) = bs,(t)c, +(2s,(t)c, + 2)&53(t)cm’ and
F,(t) = bs, (t)c, +(2)5,(t)c, +2)4s, (t)c,, |

Therefore the coordination costs at any time t during this evolution is

given by the following transition homotopy,

G(t) = Ry (1) + R, (1) )

(Figure 4-4) Change of Coordination Costs from Decentralized to
Personalized Markets

Coordination Costs

JTotal Cosis= Gt}

me
Decentrallzed Personalized
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In this graph, Fs(t) and Fa(t) are represented by the curves D and
P, respectively. As we see in this graph, the total coordination costs may
increase slightly when most of the market is still decentralized and moves
towards the personalized market structure, This is because the initial
decrease in the coordination costs due to the decreased amount of
decentralized trading is only marginal, whereas introducing a new
personalized market structure may generate tangible coordination costs,
However, as the market structure becomes personalized, the overall
coordination costs will be lowered because each trading involves less
number of suppliers,

We note that one could not have foreseen the above mentioned temporal
increase in coordination costs directly from the formulas for Cq and Cp,

It is only through the transition homotopy G(t) that this unexpected
phenomenon is observed, Also, the overall transformation of the

coordination costs throughout the entire e-marketplace evolution can be
represented by another transition homotopy H(t) that is obtained by
pasting F(t) and G(t) as follows:

H(t) =F()- 2(1)+G(t-1)- x(t-1)
where X(1) is the characteristic function for the interval [0,1]. The graph

of H(t) is as follows:

As is clear in this picture, the coordination costs are at their maximum
when the emarketplace evolution is around the decentralized stage. They
increase even higher before the market stabilizes towards a personalized
market, The initial design of previously launched emarketplaces in Korea
was a decentralized structure, We believe that this initial design caused
expectation of increasing coordination and maintenance costs, which is

one of the main reasons for the failure of those emarketplaces,
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(Figure 4-5) Evolution of Coordination Costs
H(Y)
centralized Decentralized Personalized

5. Analysis of Vulnerability Costs

Throughout the entire e-marketplace evolution, we will consider two

factors that affect the vulnerability costs: the probability Pa of

unsatisfactory transaction due to information asymmetry and the

probability Pa of product delivery failure, Hence the vulnerability costs
for each of the centralized, decentralized, and personalized e-marketplace

are uniformly given by

V = A4sp,c, +Asp,Cy

where AS is the amount of fishery products to be traded per unit time,

Ca the average cost for unsatisfactory transaction per order, and Cy the

average cost for product delivery failure per order, Due to the extremely
perishable nature of fishery products, the value of a product will be

completely lost once it is involved in either delivery failure or

unsatisfactory transaction, Hence we assume that C. =Gy . Therefore the
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evolution V(t) of the vulnerability costs as a function of time depends on

pa(t) and Pa (t)

1) Analysis of Pa(t)

One of the main sources of vulnerability for an emarketplace stems
from the separation of market transaction and product flow, This
separation is likely to create a tangible probability of disparity between
the sellers’ performance and buyers  expectations, which will be
amplified by the perishable nature of most fishery products,

These phenomena will lead to trust issues in the emarketplace,
However, we assume that all participating suppliers’ trustworthiness will
be rigorously rated as the market gathers information about their
transactions and delivery history, Consequently, buyers will gravitate
towards those whose ratings are high, and the vulnerability of the market
will decrease as the e-marketplace matures,

Because of the perishable nature, the expiration dates for fishery
products will serve as critical thresholds for their value as commercial
products, For example, as the expiration date for fresh raw fish
approaches, its value drops drastically and will be practically zero
afterwards, In other words, the probability that a fishery product loses its

value as a commercial product will increase rapidly as it approaches the

expiration date T . We will adopt the notion of hazard rate A(d) to model

this probability. the hazard rate is the rate at which a failure in a system

occurs after duration d, given that no problem existed during that
duration, For example, it is known that the hazard rate for the failure of
electronic components is constant because of its memoryless property of

failure distribution,

In the case of fishery products, A(d) will be monotonically increasing
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at an accelerated rate, i.e., O4/0d and 0°Alod? >0, for 0<d<T .

Therefore, we will model the hazard rate of the fishery e-marketplace by
-1
the Weibull hazard function /I(d):kp(kd)p , which is monotonically

increasing when P21, Since we also have 0°4/0d”>0 for fishery

products, we will assume that P is fixed at a value =2  The following

picture shows A(d) for various values of K truncated at T |

(Figure 4-6) Truncated Weibull Hazard Function
A (D
k (large)
kK (small)
. time
ACT)

For our purposes, it will be important to review precise mathematical
definition of ﬁ(d)_ Suppose f(d) is a probability distribution for system

failure, where d represents duration or time, Then its cumulative

probability and the survival function are, respectively,

F(d):j. f(s)ds

and S(d)=1_F(d),

S(d) is the probability that the system is failure-free at least up to d,
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Now, the hazard rate is defined as A(d) = f(d)/S(d), which also equals

the derivative of —InS(d)‘ From this, it follows
S(d)=Exp[-A(d)], where

A(d) = Tk(s)ds

-1
Applying this formula to the Weibull hazard function Ad) = kp(kd)p ,

we obtain
S(d) =Exp[—(kd)"] ang F(d)=1-Exp[-(kd)"]

As shown in the above graph, A(d) increases at a faster rate when K
is larger, Since the products that are traded through sellers with higher

ratings are less likely to lose their value near T, we may associate sellers

with high ratings with small values of K (i.e., close to 1), and those with

low ratings with large values of K . Here the basic assumption is that as
the emarketplace matures as a whole, more and more products will be
traded through sellers with reliable reputation, We are primarily
interested in the probability that the fishery products will retain their
commercial value around the expiration date, which now depends on K|

i,e., on the ratings of the sellers, Based on our discussion, we assume that

k:k(t) is a decreasing function of time ! during the e-marketplace
evolution, and we model it by a decreasing logistic curve,

Hence the probability that a fishery product retains its value at its

expiration date is proportional to EXp[_(k(t)T)p]_ We conclude that the

probability that a fishery product loses its value on its expiration date due

to information asymmetry changes according to

p.(t) =1-c-Exp[-(k()T)"],

where C is the constant of proportionality. Since this is strictly positive,
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we assume C<1 Finally, the vulnerability cost associated with seller
ratings and availability of other information resources throughout the e-

marketplace evolution is given as follows:

R(t) = 4sc, p, (t) = 4sc, (1-c- Exp[-(k(t)T)"])

2) Analysis of Pa(t)

The vulnerability costs associated with the probability Py (t) of product
delivery failure depend on the level of investments in noncontractibles, In
the first stage of evolution, i e,, during the centralized e-marketplace, we
expect that the market makers will make investments in securing product
delivery as part of their concerted efforts to improve reputation, During
the personalized market stage, we have seen that sellers will also make
serious efforts to maintain trust relationship with buyers by investing in

“nonctractibles” including proper storage and packaging systems to
preserve freshness of products, and a network of auxiliary systems that
will expedite and secure delivery of products, However, sellers during
decentralized market stage are likely to be least efficient in securing
product delivery, They are less motivated to invest in noncontractibles
than those in the personalized stage, Moreover, it will be more costly for
them to invest in noncontractibles as individuals than for the initial
market makers who have more bargaining power,

Therefore the vulnerability costs associated with the probability of
product delivery failure is N (t) :ﬂSCd Py (t) and we conclude that
ON /0t >0 as the market evolves towards the decentralized market, and
ON /0t <0 as the market evolves towards the personalized market, Now,

the total vulnerability cost V(t) is given as the sum of R(t) and N(t),

and their graphs are as follows:
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(Figure 4-7) Evolution of Vulnerability Costs

vit)

V(t)=R (L)

R(L)

N(t)

time

The above graph assumes a fixed number of suppliers and buyers, When
these numbers increase, the number of “accidents” may also increase,
However, we believe that the ratio of the accidents to the total number of

transactions will decrease eventually as the above graph suggests,

6. Economic Benefits

In this section, we consider economic benefits for the suppliers
participating in the emarketplace, Two of the most important factors
contributing to these benefits are market share and elimination of the
intermediaries in the supply chain for fishery products, In considering the
economic benefits, we no longer assume fixed number of suppliers and
buyers, We assume that the market transaction will grow as the demand
and the supply of fishery products traded in the e-marketplace increase,

The economic benefits of suppliers from market share depend on the

level of demand and the number of participating suppliers, We expect that
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there will be stronger incentives for off-line suppliers to trade their
products through the e-marketplace than for the buyers, This assumption
is based on the historical fact that the prices of online market products
may not be drastically lower than that of the off-line market products, and
this gives incentives for suppliers (especially the “upstream” suppliers
who are closer to the ports rather than to the consumers in the supply
chain) to participate in direct transaction with buyers through the e-
marketplace, Moreover, as the number of participating suppliers increase
and the emarketplace is decentralized, competitions for lower price will
accelerate, Although there may be less competition for lower price when
the emarketplace is personalized, there will be significant expenses for
the suppliers in building trust relations with the buyers, For these
reasons, the benefit per suppliers from market share will decrease
throughout the market evolution although initial participants may reap a
considerable amount of profit, This benefit is depicted by the curve B in

the graph below, and we assume the following properties of its derivatives

based on our discussion: OB/0t<0 and 0°B/éot* >0,

The other main source of economic benefits for suppliers lies in the
reduced number of steps in the supplier chain of fishery products due to

“direct” transactions between sellers and buyers, which results in a
gradual elimination of traditional intermediaries, Reducing the number of
steps in the supply chain is the one of the two main reasons for
considering the e-marketplace for the fishery products in the first place
(the other reason being the elimination of information asymmetry). As we
saw in the case of the Japan fishery product e-marketplace, fewer steps
in the supply chain benefited the suppliers by increasing the margin and
the buyers by reducing the price: the benefit from a decreased number of
steps outweighs the potential loss of profit for sellers due to the reduced
product price, This phenomenon was also observed in the case of a

successful European emarketplace for fishery product, Therefore, as an
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increasing number of suppliers are involved in direct transactions with
buyers, the benefits per seller from the elimination of traditional
intermediaries are expected to increase, These benefits are represented by

the curve A in the following graph., and we assume the following

properties of its derivatives based on our discussion: OA/Ot >0 and
0°A/0t? >0 initially and 0°A/0t° <0 as these benefits stabilize.

We define the total economic benefit per seller as the sum of A and B,

and its graph is as follows:

(Figure 4-8) Economic benefit for sellers in e-marketplace

Economic Benefit

Total benefit = A+ B

The initial convexity of the total benefit curve is due to the decrease in
the market share at the early stage of the emarketplace evolution,
However, the minimum point of the total benefit can move left if the
benefits from the elimination of intermediaries incre at a faster rate,
This effect can be achieved by increasing the nurlfber of upstream
suppliers who participate in the emarketplace, therebf increasing the
level of direct transactions,

Other important benefits include those from information hnology (IT)
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advancement and knowledge management (KM). Both IT advancement and
KM will help reduce information asymmetry that was a common barrier for
efficiency and stability in a traditional market, As a consequence these
new important features of the emarketplace, we expect the formation of
reliable reference prices of products, the reduction in the specificity of the
traditional intermediaries’ market coordination capacity, and the
reduction of sellers’ potential for opportunistic behavior., Therefore IT
advancement and KM result in promoting partnership among the market
participants based on trust, A quantitative analysis of these benefits is

beyond the scope of this project,

/. Conclusions

We find that the e-marketplaces that were previously launched in Korea
failed for the following reasons, The initial structure of those e-
marketplaces was decentralized, As we have observed through transition
homotopy, both the coordination costs and the vulnerability costs are at
their maximum when the market is decentralized, As a consequence, the
participants in those emarketplaces were faced with high costs (or at
least the expectation of high costs) for initiating business in the e-
marketplace, Furthermore, at an infant stage of emarketplace, when
economic benefits are yet to be tested, the sellers as individuals could not
be expected or motivated to make serious investments in factors that will
alleviate vulnerability costs, These investments are not expected until the
market begins to be personalized and the sellers begin to realize the
benefit of personalized trading, In short, we conclude that the previously
launched emarketplaces in Korea failed because of the prospect of
overwhelming costs for the participants, and not necessarily because of

the lack of economic benefit,
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1. Basic Roles of Fishery e-Marketplace

The current form Korea fishery markets consist of several regional
markets scattered around the country., Regional markets are limited in
transaction volume since they need to hold inventory until the moment of
sale, The transaction depends on the pool of products held or stored in the
regional market, In the context of a small country like South Korea, e-
marketplaces can more likely become a nation-wide marketplace by
eliminating geographical boundary and can broaden the range of product
choices for buyers, In this case, e-marketplaces allow the pool of product
offers to be enlarged without expanding physical infrastructure such as
storage capacity, With this strategy, the role of logistics and inventory
databases based on information technologies would become more
important, As a result of successful implementation of such systems, the
establishment of national, as opposed to regional, markets increases the
buyers’ chances of finding preferred trading parties in terms of prices
and product quality,

In addition, most of fishermen have to sell out their perishable products
regardless of the market price received in traditional fishery markets.
Since fishery e-marketplace will separate the product flow from the market
transactoin, fishermen can keep their reservation prices relatively stable,
If no buyer is willing to pay higher than the seller’ s reserved price, the
seller may withdraw the products from the market and offer then again

later on, since the products don’ t have to be out of refrigerator until sold
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and the freshness of the product can be maintained, In return, buyers
benefit because they can specify the packaging requirement for delivery,
A fishery emarketplace also expected to resolve storage and traffic
problems, Direct delivery of goods from sellers to buyers would increase
its transaction volume without expanding its physical storage capacity,

We have acknowledged that current Korea Fishery B2B e-marketplaces
confront a massive “chicken-and-egg” problem. One possible solution
that we have drawn based on the less from the case study is that we must
show that the newly created markets can provide real economic benefits—
something that will require them to achieve scale volumes, Those volumes,
however, can be achieved only if suppliers and buyers invest to integrate
their systems and to manage the change process actively in their buying
organizations, and they won' t be willing to do so without proof that the
effort will be worthwhile, Most marketplaces have experienced their first
transaction between a few buyers and suppliers, but with at best 1 or 2
percent of the buyers’ expenditure, the value they have realized is hardly
impressive,

If the new system fails to form a critical mass large enough to induce
traders to switch to a new market system, potential buyers and sellers will
not be motivated to join the e-marketplace because of economic penalties
of inferior execution, In order to avoid this issue, we suggest a staged
model of e-marketplace driven by market makers with the power to lead
the related industry into emarketplace, Possible outcomes of this
approach are that the fishery emarketplace will flourish relying on
industry-wide commitment to its service from the beginning as well as
strong support from the market makers, The focal points of each stage of
development models are summarized in {Table 5—1)  Its active promotions
such as free insurance for products traded over the emarketplace also
help the emarketplace promptly achieve the initial critical mass necessary

for the impacts of emarketplace to be effective,
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(Table 5-1) Staged Market Development Approach

Market Model Descriptions

Efficient market mechanism to start off with a low vulnerability
cost market
Recruit market makers to create a centralized market

Centralized
M kli The main goal of market makers is to form an electronic market
arke
with a lower vulnerability cost,
The market can be biased in terms of the product price at the
beginning
An advanced market structure with advance product cost
. High coordination cost, high vulnerability, but lower product cost
Decentralized L. .
Market The coordination and vulnerability costs can be reduced by
arke

information technologies
The market bears room for advance

Personalized | Unbiased market

Market Low coordination cost, low vulnerability cost, and low product cost

2. The Important Role of Market Makers in the Centralized Market

The new market mechanism, will face two types of adoption barriers
(Lee and Clark 1996): (1) transaction risks created by the new alternative
market form, and (2) lack of the market power necessary to enforce the
change, Furthermore, because traders used to coming to a market for
exchange of goods, the idea of decoupling product flows from the market
transactions through online trading may involve a high degree of
vulnerability cost, Anything associated with the new transaction method
— institutional rules, market structures, management systems,
relationships with member traders, and technical complexity — must be
accordingly redesigned to accommodate the change, Many member
traders’ longstanding policies and traditions may be affected, and
innovation leaders often encounter resistance from those who prefer the

status quo, When buyers and sellers perceive these risks or uncertainties
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involved with this change exceed the benefits expected using e-
marketplaces, they will be reluctant to adopt the new transaction process,
Therefore, it is critical for market-making organizations to implement
value proposition that will provide benefits exceeding participants’
expectation, As discussed in Section V, Market-making firms that initiate
emarketplaces can play a key role in lowering the wvulnerability cost
associated with these risk and uncertainty,

Traders completing transactions through market-making firms are
subject to institutional rules established to reduce transaction uncer-—
tainties and to protest traders against transaction conflicts, When the
transaction facilities are scattered and owned by a vast number of
entities, the establishment and administration of a private legal system
would be very difficult, However, agreement over the established
governing rules can be facilitated in emarketplaces because the buyers
and sellers meet frequently and deal in a restricted range of goods, It is
also possible to reinforce the rules because the opportunity to trade on the
online exchange itself is of great value: withholding permission to trade
is a sanction sufficiently severe to ensure compliance for most member
traders, In general, it is desirable for those who operate in these markets
to depend on the legal system at the state level,

It is shown by the earlier e-marketplace product that changing the
market structure has encountered resistance from market participants,
The resistance may be nothing more than inertia, but it also stems from
a mnatural suspicion of unfamiliar and unproved market systems,
Participants affected adversely by this change are expected to fight
against it, Although market-makers can initiate the reengineering process,
they only lack sufficient power to stabilize the adoption process in
general, Without the active participation of member trader, the
restructuring effort is doomed, One possible way for market-makers to
achieve their restructuring objective is probably to convince their member

traders with substantiated benefits of the new process.
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3. Market Information Management: The Critical Market Success
Factor

We also have concluded that efficient market information management
is one of the most critical market success factors that will make the
fishery market sustainable, decrease transaction and vulnerability costs,
and stabilize the new market system in the most efficient manner, From
the perspective of the fishery industry, one of most important component
of information offered by an e-marketplace is formation of reference prices
summarizing all fishery product prices which will be greatly useful to both
product suppliers and buyers (Howard and Kerin 2006), In fact,
transparent mechanism for formulating concurrent and precise price
information of products is one substantial benefit provided by an e-
marketplace, In particular, sellers in open markets need to establish
reference prices because they do not an access to perfect price
information, In wholesale markets, a significant amount of fishery
products are traded on a formula basis, A formula priced transaction
differs in that the transaction price is based on reference prices published
by a market reporting service on the day prior to shipping, However, due
to the immature structure and insufficient communication infrastructure
in the fishery market, it is not quite possible to create daily reference
prices in the market,

Reference pricing in the fishery market has been questioned on the
grounds of market price manipulation and adequacy of market
information, Reference prices are based on prices that are reported
voluntarily, and the reporting mechanism involves personal discretion on
the part of the market information services, Thus, in the traditional
market, large firms could take advantage of market reporting services to
affect prices in a self-serving manner that may be detrimental to other

market participants, including consumers and fishers, Another potential
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problem would be the adequacy of market information, In the current
Korea fishery market, large percentage of negotiated transactions is not
reported to market reporting services, but very limited sales data is
reported to the government, A considerable portion of the fishery market
is still insulated from usage as a source of price information, further
increasing the potential of market price manipulation by large firms, An
electronic marketplace at the wholesale level can be used to address
concerns about the accuracy and adequacy of market information, More
importantly, this pricing mechanism will decrease the market vulnerability
cost and will be a driving factor stabilizing the market in the longrun,

In addition, the redesign of the fishery marketplace based on efficient
market information management will create desirable conditions for a
competitive market and greater pricing efficiency, It is also expected to
resolve the thin market problem of formula based trading by increasing
competition among buyers and sellers, Since e-marketplace is capable of
connecting many buyers and sellers, and reporting market and aggregated
transaction information to traders regardless of their geographical
location or market power, It is expected to thicken the market and to
provide competitive pricing, Furthermore, an emarketplace allows traders
to bypass brokers to locate potential trading partners, This will encourage
relatively small sellers and buyers, who rely upon brokerage agencies, to
join the system and that it would result in more fair and competitive
pricing than traditional marketplaces, which was dominated by a few large

farms,

4. |Implications from Mathematical Models

The unifying implications from our mathematical models are the
importance of the sharing of information over the Internet - a development

that arises naturally out of ordinary supply transactions, This information
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might include supply-and-demand forecast, reports of inventory levels at
points along the supply chain, and market-tested predictions of the effect
that the price of futures and other options will have on the availability of
particular suppliers,

Coordination costs are the costs of obtaining information related to
bargaining and making decisions, and of policing and enforcing contracts
(Coase 1937). They can be reduced if traders complete transactions in
markets by organizing institutions rather than in fragmented, non-market
exchanges (Hodgson 1989). The costs of obtaining relevant information
can be dramatically reduced through an organized market because market-
making institutes help publicize prices as well as other relevant
information, Regularized access to contacts within the market itself
reduces costs by making it easier to find preferable trading counterparts,
Bargaining costs can be reduced too as market making institutes establish
procedures and conventions for reaching a bargain, and traders more
easily formulate their expectations about what kind of deal they may
strike,

Furthermore, deals are likely to be carried out more rapidly since the
options for transacting with alternative buyers and sellers present in the
market are clear to both parties, Policing and enforcement costs can be
reduced because marketing-making institutes bring norms of conduct and
codes of practice for buyers or sellers, The individual is not alone in
ensuring that contract is carried out because market-making institutes
regulate all the transaction activities in great detail, such as the
responsibilities of parties and the terms of settlements,

Our models persistently show that the real gains from on-line B2B
commerce will come not from trading but from better access to and the
sharing of information, Such information sharing through e-marketplaces
will help buyers and sellers partially integrate their operations, allowing
them to improve their supply chain, to work jointly on product designs,

and the like, Examples of the evolutionary path have been proven in many
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industries as discussed in Section 2,

5. Concluding Remarks

We have explored the role that various factors play in the adoption of
B2B electronic marketplaces in less-developed industries, In particular the
paths taken by three countries — England, Netherlands, and India — that
recently established or are in the process of establishing an e-marketplace
presence are studied, According to King, et al. (1994), in contrast with the
adoption of stand-alone IT innovations (such as personal computers), the
adoption of more complex and sophisticated IT innovations that cut across
firm boundaries (such as the Internet) cannot be adequately understood
without an in-depth analysis of the role played by institutions, In
accordance with the prior studies, the result of our case study indicate
that Internet adoption requires support from many sectors, including the
government, the academic community, the private sector, telecom—
munication providers, and the international community,

Our research shows that the development and management of a fishery
emarketplace are characterized by a complex interplay between,
technical, social, and economic factors, Developing and managing such e-
marketplaces can be advised by theoretical constructs from this research,
The motivation behind the creation of emarketplace for the fishery
industry is to improve transaction efficiency and provide increased
benefits to all stakeholders and to stimulate industrial economic
development, The target participants of these types of e-marketplaces are
small and medium enterprises that are traditionally further along the
innovation adoption curve, These factors indicate that such initiatives are
long-term ones that require proper evaluations of costs, benefits,
inhibitors and facilitators, This enhances the attractiveness of a staged

approach to the development of such emarketplaces,
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(Figure 5—-1)

Strategic Guidelines for Practitioners and Policy Makers

For fishery industry managers... For policy makers...

« Participate e-marketplace in the early « Aggressive promotion to attract firms
Short-term stage (first mover advantage) and increase the benefits to market
Guidelines «Focus on a few fishery major participants (e.g. tax exemption,
products (e.g. five major fishes), financial supports)

« Focus on product that can be * Recruit market makers (both buy- and
controlled in a standard process (e.g. sell-side) to create a centralized fisher
frozen fishes). e-market.

« Focus on quality management * Monitor the market governance of the

. biased market.
* Create a grading systems
* Be ready for market evolution to » Market driven policy making
Long-term decinirallzed and personalized + Drive to unbiased market
ideli market. . )
guidelines ) o « Market information management

« Credit / trading history database

management

After this study, we are of the opinion that the economic development
of less developed industries should be strongly tied to the building of e-
E-marketplace

commerce competencies in the electronic marketplace,

participants interviewed were asked for their views on value-added
services and if these would attractive to them. Most of the interviewees
were skeptical about the value of such services; however, their views
could have been clouded by their negative experiences with the previous
marketplaces which failed to offer a sufficient value-added services and
benefits to the participants at that time, In order to overcome their
negative impression, industry managers strategically develop and manage

so that convincing that

benefits to the

the emarketplace it can provide results

will supply enormous

participating emarketplace
participants and the industry.
We understand that trust is an issue that has received significant
attention in the emarketplace literature, In general, trust issues lies on
many levels, There is evidence of distrust between the owners, between

the industry participants, and the market operators, and distrust of the
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technological platform by users, contributing to the ultimate demise of the
prior emarketplaces such as fishround,com and Suhyup e-marketplace, In
some marketplaces, trust has been achieved when responsible and
satisfactory technical supports are available, and when all stakeholders’
interests were catered for,

It is important to note that information technologies such as the
Internet application are usually a necessary but insufficient factor in
achieving new market mechanism, Successful fishery e-marketplace is not
an IT initiative but, rather, a business initiative, although IT has been
described as both a strategic catalyst and an enable (Davenport and
Stoddard 1994), As such, all stakeholders’ consistent supports are very
much desirable factors to success of a emarketplace, It is the authors’
sincere hope that the output of this research project should be helpful for
developing Korea fishery etmarketplaces that provide great benefits to the

country,
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