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Study on Strategies for Capacity Building of Chemicals Integrated
Management (24 - final report)
-The whole processes of TSCA modernization in USA and the Overview
of the research series-

2)IIkE. EHE
TEANIRYBREF. REMNFREHER
Yoshitaka HOSHIKAWA, Masaru MASUDA

Chemical Risk Consultants, Regulatory Science Institute

B AR —XADRKM/EL T, TAU DD TSCAEEMEEEER BEORABLERKE
MEEBEFEDHDD, TRELBLANSEARES ) —XE2FMIZHRIET D, TSCA BIE
DFELEHIZEALTIE, ZRRALGEBEAROEFBOALELTEEBRRETCRIN-KEDEERE
LBRRERIEL. TNhEDOHEIZE>THRDEEZRE LAROMERZEZHATRT 5, AARS
) —XDEFMGHRIFEICALTIE., ChETO 23 OWIXTWMY EIF-BARDILEMEIZFR
BEEDEELEEYMEREEEEHOBLEEICONTHO THBT HICLEEST, SOHR
DFREG > TS BREMGILENEREETEEAFPARICEVWTKREICERTELILNERAT
HY. hD. BROLYRANLGHERTHLIEARDZZERE LAREOFELXHLMNZT S,
ZLT. SNFETIZTEAHEL Y —XTHRY LIF-EESOTHRERICERIFEOREL &
OECD ¥ 2004 FIZERE L -BAXRORHREICET 5BEDREREDZDOEH BRI LGN
5, BRADEERELARBROHERETT

F—J—F : LEYVEREEE. TSCABE. EFHRRELBEE. BADOHRFHKE. OECD

Abstract: As the final report of the research report series, we summarize the whole picture
of TSCA modernization in USA and the differences of Japanese law re-examination
processes compared with the processes in the USA, and then, as an overview of the report
series, identify the agenda concerning the law re-examination processes in Japan, in
addition to the characterization of the themes covered in the 23 reports. And finally we
present the two cases related to Japanese law re-examination processes, that are the
re-examination of the government oversight status by the Diet and the OECD review
results in 2004 concerning the Japanese regulatory reform, discussed previously on the
report series.

Keywords: Integrated Chemicals Management, TSCA modernization, Law re-examination

processes, Japanese regulatory reform, OECD
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BEAELET, RO —XDREHE L TORBRDRETH S,

EEYEREEEOBEETREELIL. B, AMRDY—XTRLIZZEF. BHLEI L
TlEHEW, HREABXREDFEDHDYDF T, BRIZBEVWTEBALGRHFTELARBETVNSILETH
5, TOEKRT, AV )—X, HBWE. ChEEICHIRLTZ 2 DDEE(E. TRLETNDHE
THARDRKZBEADEEZIZ, —DOREPIBICHELZZEFHHFLTLS, TLTAEA, £
NOICHBTHLYBAMNLGEERIIRNTIVEDDEZREEALHILEHILTLS,

SHREH -
1. EJiR%E (2016a) : LFYERESEE LS BEXBICRON-FEEREZ 12T 5%
(%) BAXRFFEH+L, 2016.6
2. LEVEREREMESR RRBEB HE (2016): MOHH L ) —X LEVEREREZ BT
Mo BEEZ L TEERLE~N—, AELHR (&) |, 2016.6
3. REIRFZAES (2003) : T IS, SHREBEHELERLOBFREDLELT)] (CEHTIE
BEEN. FHARBOHY AICEHTLAB/NEER.2003F 6 A5 HOSEEN . REEE 30 5.
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14.

15.

16.
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2003.6
2JIk%E. HBAE (20052) : EU OFLENEBRICHADLEVERSEREOBE-—TRELUVE
EROTEFEEZOMREZBIE L T—. LEMEREETE, 1(2), 228-244
BIRZE. #EEE (2005b) : LFYEEERENORANRILER —LEVERESEERRAO#HE
HDEE—, LEMERLEERE, 1(2), 271-279
E)fkZE. BEE (2008) : LEMEREEEICK DEENRIEKRICET MK (ZD7) —
EHULGHTREMCEFEDRFBENFTAR—, LR2EMREEE, 4(1),112-134, 2008.6
2)IlfxZE., EHEE (2010) : LFMEREBEEICK DEENRIERICET HHME (£D 11) —TSCA
DEEMEFVERESEEDS LR IER—, LFEMREEHE, 6(2),152-178,
2010.12
E)IRZE. BEE (2011) : LEMEREERICL IEENBERICEATIHE (2D 12) —MIL{T
BEREEIREMPFAE D AT LAICFAIRGHEE—, LXEVREEE, 70D,
26-45, 2011.6
2llkE. HEHE (2012)  LEMERESETEICL SEEMRIERICET IHE (Z0 16) —FELE
FERIZE LG WLEARD SAICM BEREREBE ORI —, LFEMBEEE, 8(2),95-125,2012.12
EJIfRZE. BHEE (2013)  LFMERSERICKL DEERILRICEATHIHR (20 17) —EROD
BELFEENEET LERBHRIDEEIY FLHODKRI—, LFEMREER, 9(1),4-14, 2013.6
2lIIRE. BHE (2015) : LEYVERESEEICL SEENRIERICET IHE (F0D 22) —ILEY
BEEOEBEEAOHLONEEEEIFAR—, (LFEYRESERE, 102),4-24, 2015.3
2IfRZE., EHEE (2016) : LEYVERSERICKHRENRILRICET HHE (£D 23) —TSCA
DEERFCLEYERCEEOILLIER 20— LZEYREEE, 12(1),3-23,2016.8
EJ)IRE (2016Db) : KED TSCABENLIRE BARDILENMEEEEH T EOIREDLEYE, BX
DAY HARFRE 29 AFRKRHERIE, Vol.29, 2016.11
OECD #&/IUAE=EER (2006) : fit - MAKEB R -EMLBFAZBEL T—, BXREFTRL,
2006.1
EPA Website : https://www.epa.gov/assessing-and-managing-chemicals- under- tsca/
frank-r-lautenberg- chemical- safety-21st-cenury-act-2
OECD (2004): “OECD Reviews of Regulatory Reform JAPAN, Progress in Implementing
Regulatory Reform” OECD 2004
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& 1 TSCABLEICHRLIEHREBR L TOMEBDRR
£A K R
2001.2 | RMEER : [SEOLFMEBRICHRIHE BT HIEELER
2003.10 | RINEER : REACH RREIZEZMMNEBEH L UVERESEXICRE
(180
2005.6 | GAO R&E : LEMERG - BRIV RV Z2EE LILEYEFMAEZEET 5 EPA DEEH%E
HET HFRBZIEH S GAO-05-458
2005.7 |FA—TUN—JLREES : TSCABEZERE (S.1391: F# - 7@E - HEELLSLF
MEZFE T FHRRLEEYER) FiRE
2005.11 | B.5 v aTFlREE S : TSCABIEEAR (HR. 4308 : F# - 7@%E - HEERLSLEYE
FERIIFHRELEEYMER) FIRE
GAORREE : 7TA VA, hFFBLUVRUINES (EU) OE#EA GAO-06-217R
2006.8 | LFREZESL : TSCA & EPA (EEWEEEHEOERICOVWTAEE MK
GAO SEEHRE : LFWERF : EPA OLEVEIMAEOEDEERET IHEOLE
4 GAO-06-1032T
2006.12 | hF 4 : hF FIREFRELR(CEPA1999 [CE DL HLFEMESEAEEHER
BRi s - BMEIEES  REACH HAIZRIR (2007 £ 6 AKEIT
2007.8 | GAO HR&EE : HEEYME I RVICHLT H57 A1) HDOBRIEA & FIERKIL L= EU QOEREAD
e GAO-07-825
2008.5 | S.E/ILFTEREE S : TSCABEZEE (HR. 6100 : FERLILEWER ZiRE
(& 21)
2009.1 (HFR Ty oah o RERA/INTADBIERZR)
TRR/NE - TSCA OBREICOVWTARR Z5E
2009.2 | GAO SIEHE : bW ERE| : TSCA DEMME F381b T 58 IR GAO-09-428T
ACC (7 A1) hiL213iES) : TSCA DEE 10 RAIZHE
2009.8 | NGO EED"SCHF” (& YRELEYE. BERK) : TSCABEDREZHREK L. TSCA
EETSY biRh—LERE
2009.9 |EPARE : LEZMEEEEAFOEEICET SEKXRFRAEHEK
2009.11 | FlR/ME : LFEMEDREEZHET SBEIBLAT (FIZOWTAER 2%
2009.12 | LIREES : TSCA DERIZ DV TLAFES Z B
GAO SIEHRE : t2MERH . TSCA DHEDRAE GAO-10-292T
13 MDIRBIRFN L : TSCA TERAEHK
2010.2 | LFR/NE  FEVME~OTRBEZEOHMFORRKICOVTLARE #HE
2010.3 | FFR/ME : TSCA & PBT¥E: ENEE L EREEOREIZ DLW T AR /MM
EBRDNE  EEYEREZEDOBEICHT H2EEXEFEOHRAICOVTLAESFHE
FO—FTUN—JLREES  TSCABIEEE (S. 3209 : RE{LEMEZEE FiRd
B2y aTIREEDS : TSCABEDHEBREERZREL., TIREERDOBEZEET 2010
£ 7 AICTSCABIEZXE (H.R. 5820 : HEYMEREE) %#iRH
2010.4 | FB/ME : HR. 5820 : BEEMELREZEIC OV T LB ZHE
b Wie & B #5134 15 (2017.12) 3-31 H

B L b —BiGikn— $9% H15
ZfTH 201747 H 26 H ZFLH : 2017411 H 3 H
WESE - B)IRFE T 253-0011 5 # IR 2878 3-14-70  E-mail: yoshi.h@jcom.home.ne.jp




(LI A BB & 5 RIS B (20 24 - i)
—7 AU 7D TSCA EIEDFEM & ATFIE L U — X ORRFE—

20
2010.7 | LFR/ME  EEVE L FHOBRBRBEICOVTAREFHE
2010.10 | {(HMEEZE)
(s 3#)
2011.2 | ER/IDE : TA ) HOLEZYEREEROEMNEDFT M O LWTLEEZHE
2011.4 |FR—FTUN—FLREAE S : TSCABIEER (S. 847 : REEMEZE) #HIZH
2011.11 | EfRFEELR : S. 847 : REILEMEEEICOVWTLES R
2012.7 | LIRRER  BEELEVE~DBZELEET S EPADERLEEDVERICOVT LR ZHME
2013.2 (F. O—FUN—SREHFLREEN 2014 FEITTBEMHLEVEZRAL, EXRTBEIR
TTSCABEERZRHT 5L 5EH)
2013.3 | GAO &% : AEYHE : EPA (JMtEVEZHEL TCEET L2 LICHEOHT-A. TOMMEAZE
it L 5% GAO-13-249
20135 |F O—T7TUN—JF8  £MEOD. E4—EE L EBEIRT S.1009: L FEMEREREEE
iR
2013.6 | FEE/ME : TSCA D Title I : ZDRFBLFEOBREIFICOVTABERZBHE
GAO SIS RE : LZMERT - AEMEEEZ (TSCA) & EPA DEMRICEET 5 R
GAO-13-696T
2013.7 | FlR/ME : FHRIEEMEORT. DERFFERORERVEMEHRFICOVWTLARSZME
IREES  EELEVEOBEAORLIZ L ZAREEREDRILIZOVTAES Z
2013.9 | TR/ME:TSCAE 6 &L 18 FOBRFILEMEDRH R UVE G4 (preemption) DEE|ZDLY
TRERZHE
2014.2 | FER/NE : TSCAE AR LESFDILEMEDOHRBRR U ERDOHBE L RFICODVTLERZRH
&
2014.2 |J. VLAHARAEMETIRES : TSCABEZE BEELEVER OHBEEEEZHRK
2014.3 | FlR/ME : BEILEVEZOFBERIC OV TLESZHIE
2014.11 | (REZE)
20153 |T. 9F)ILRERLERES :D. EF—HMRBEE S LBRIRTS. 697: F. A—F /=7 21
HIZEEMELLEE FiRE
EREES : “F O—FToN\—9 21 I EMEREETITOVTLAES ZBE
20154 |J. PLAREMETREZEES P oOREREE S LERIRTHR.2576 : TSCA ERILEE"
ZiRd
The/NE - BRIRD TSCAERILEEIZDONWT AES #FE
ERE . BRROF O—T2/1—5 21 #HIgEEMERLET OBERE 15 %t 5 THIR
The/NE : BREIRDOH.R. 2576 : TSCAERILEZR DEBER% 21 xt 0 THR
2015.5 | TRRARE : BRIKRO“H.R.2576: TSCA T LEE % 398 ¥t 1 THIR
2015.6 | LBRALHE  BEIRDS. 697 : F. O—F onN—4 21 it EMEREZE FHR
2015.12 | FIRARE : TSCABEDRREER% 403 xt 12 THIR
2016.5 | EIBES : TSCA BEZGEEFFER
2016.6 | A\ K#H5E: TSCABEZHEE (H.R. 2576 Frank R. Lautenberg Chemical Safety for the
21th Century Act; TSCA Modernization Act of 2015) [ZE 4
b Wie & B #5134 15 (2017.12) 3-31 H
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&2 THREIZFASRATARIN TSCA BEARZHERDER

FIH

B! =

BFtEmE

BT EDBES  TSCA HEITLUE 40 £/ EPA ABELEYE ERET 51012 (xE6

FIZEDWD) ToREBIFENTH Tz, ZLDHEIE. TOEAICOVWTEAEBLRIE
(least burdensome) THDBHLERKZAVCHFLEYVEZEEIARETLTIES
HEFEBLTRITERICEELNHD LT 5,
TSCA IZE D<K EPA OLENGEN=HIZ, BN, SFRIRBFEESISICITHEETHR /IS
EEN, REICHEDILENMEZLT LLBFNGRITIESZL4L. #RTE LD
[CHE-2TER, TRELUVLRIEIME., TSCADOTTEEMED ) XY ST Hi%M
FEEEIZXAL T HIEEEFIR L=,

ZIHAE  THRIEREE, EREREESSIUZBERGF. WFThit COMBICELE S
[CXT B, DFY. LEMERBDBEIEZE 2 DOERME. LFEMWED ) X 5 i & FHRE
DEOMNSFILEMED ) XY ERBIZH T TRLT B,

YR ELEDEORFNELTHS I EZRET HRVDEREE. BERCMDIE
RAVEREZZEEETIC. W —RFEBBERANTILEYENL-5T U RV EREMIC
i s &THD,

PDRYEHE  E2MEMNT K1) XY (unreasonable risk) #+7=59 & EPA AS#IET L
=154, EPA IZIXREORTEZ-(TEMH 55EL% (outright) BIEIZW=3 R E
BERAZAMTHIENERIND, £ L TRAERKRZFIRT SR, EPA X gk L
REIIHNT HIEEMEDOEE. LEMEOEES I UVEREOREE. MMEES LU
AL T HEELEDRFOEEFNIFHRERFATSIL0DET L, REFER. RADE
REBERELVRFOEREMMEN., ERETELIRYBEEINDIIDET S,
ILEMEZRELEFEAHBET S L ZTRET 5155, EPA FETAREGKEMOR AL
(availability) Z#FHT5EDET D, TLTYRIVIZHLTELLFELLZITNIE, U
A EBBRAICEIL > TR SN E—EDHEEMAFABEUCLCEFRAOR MBI MITE
IEOHEN SR T D, Wi (article) [FHZMB~DBEICEDICYRVICHLT S
DITBHELZRYDHTHIBRL S 5., ELEMEDOEEX (critical) FEAL. KYRELHR
BYMNEVORY . FIRMNSERNL S D, FIZIE. HIRZEAT L LEBE. BRREFT:
FEBRLGEFERNMELGDODNDS, HOHIVILEDNENRERE. REFHLEIREBEICHSLGE
BEIL-LITHZETHDS

HREEYE

BITEDBE : TSCA E5&TIE, FiALEMEN LTINS (FEIBFLEMELZE
REFRHMA (significant new use) TEXMICFTIAT 5) 90 BRIIC, HEXEF(IE
MIEFHIYZEEVEOHEFIMINERZMSEHEHRETITT EPA [T:EA
9%, TLTEPAN 9 BURNICBHALGHEEZES G TNIE, BMELEEZFBLTELL
CEITiEoTLNVS,

TREFRZERFIESFEZBELGVD, ERFEFGERE. FHRIEEVES L UHATA
[CDOWTEAVMDIEYRVEREZEELHEWVWTEE L (review), EEMIRE DRI,
LEZMEOEBEMYRAVICEALTHMEBICESE, HFLLEOREZHEMIC
(affirmatively) 75 2 &I1Z L7z,
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ZIBAEK  ZRERICE EREFIREZEOEELERNEFTN TS, T4hbhE, EPAFE
REZELGVWTHRILEMENL-5FT RV DKECODVTEE L TEHEMLLER
(finding) #EHZ3DET B, LIzh > THKIEEWEILX. EPALRAIZESHSET.
BMEMNICHETSIILL, FHLERAEEELLBZVTRO OGNS EPA OFIRZIES L&
WTHIETHIEHTELGL, SHICEFERF. EPANEZILEMEICH L TREZE
T, FLELGRHERRERZ 90 BUR (BENSSICBRELGIZEETH 180 HUR)
[CEETILIOIFEREHMLLTEHILIZHEHTNS,
ZRERIFHREEMEOFR LG Y RVIZEAL T4 DORREEEDH TS, DFY.
DFLELBEYRIDHD (ZDIHFE. EPA (FIE1T TSCA HE5OENRFIEEFZELIZHE
95); QREICHENERELRYRIMNHY 55, FLIFREICHERN+HHTHEL (20
5E. FEEOHGTOEHLLED); OFERDELHTTIXYRINESZESTHD (Z
DiFE. WEFRHKLS2) FHEWOLZBOOHAELT. NF—FRAELDZEES
FtEL 5 %,

LEMEDOH | BITEDRE : TSCA 4 £(E., LFEYEITKHT 5 EPA DBRITHILHLAHLHRY .

E& (chemical | H|AGRRED T TCHRABLUVUBMGFOILEYVEORRBRERZERT I BEMNL

testing) (sweeping) ¥ERZRET 5, LHALEASHEBEERT 5=HICIE. FH 5 =R Tx
WLSBERRELHY ., FELGHEREZRUDOREICLI >TERBMTT, EREER
(notice and comment) OFRIZ LA TNIEHE ST, TDTf=&H EPA X, BE 40 £/
[CIRBIZERT 2BHDI=. #5400 HOHKEBEIRAI LHMETRL TULELY,
TREFGEEFTFHRARICET 5 EPA DHERZRIET S A THBRRATICEEELMA.
ERFEREREE. EPANERZERT D55 DILZYETE L RFBRICHEDOREZE
EMLTRITREZZELBA. SHITRAOARIZEZAT EPA ICHFDIERERDBL
=Y. BERBROMGEIZEE LY T SRAEEMA =,

ZBAE : ZHERFBRITEEHFLTCLSH, EPADRBEGE T 558 OFHE & R
DBBICEFTIEEGR BIZIE, VRIFBOBEIECLMT T XV 5FEZDH D)
DHEZEMAZ, SSITTSCA IZEDL HWHABRDERZIHT S,

tEEYMEDIR | MTEDRS . TSCAESEKIEIN D TCEREFTBICEELE-ETOLEEMEDA VRV +
£ (chemical Iy —%iE9 5K 5 EPAICERT 5,

reporting) TERRIREREIL TSCA D DR EEBIE LGV, LRERERE. 1 RV ) —D
BHICEALT EPA IZZ2<DHMBEZMA., SHITEEMEDOGBEICHRLIRNOERZ
ER LT,

RBEE ZBEEEIEPADA ARV M —ZBH L. fBERNEEXIET 5.

BFELOHE | BTEOBRS BT TSCAFE 14 FICIX EPANRFBIETREE I 2BV ERTE
(trade secre #& (confidential business information; CBI) MREICBIT S L LVRENH S, — B
ts) DIREE FERBHNIE. ZD CBI [L EPA MREDEEEHICEHE LGV LERETETRE
T b, COLSILHLWMREFEXRICEEYERBZHRICIERSESZ LIS
BHEFERTLENRELH S,

TREFRZERFTBRITEOEFEMHIFLED., BELORFIBRELRLOAZTOEHHIC
BBoTREIND L ZHAMICLTHRESNMZ 10 FRICHIB L. F-RBEFIIRE
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DREDT-HICCBI ZFAL S 2R EBDEHEZER L1z, — A LRFRIRERE. B3
ML BRI, BE. BROBES L UAXLOBEOBFINZERICET 24R %5
HLt=,
ZIBHE  ZHERIRBE SN -BELOWEF EPAN 10 ERRET S LEZRET S
M. FHOEEERNLAFAINSIEEITIEEMEORETRICHRIBFZLHI SN DS,
ZFEEREILFE, FR, LMEBEERN. BESSUBEELOBEDRECET 5EKRD
HEICEHT 2 LIRODAERERIRT 5,

M - EFRDEY
= GERZED
B (fede
ral preem

ption))

RITEDBE : EPA AMED LARKI LAWK TIXBRITED(* 5F 18 IR D) BRI

EfxLy, LML EPA A& YFERIZLE > T, ERDOEEENTEDFIREZELERFEDOM
EGEEEMCL, —EOFRILEMEOFERICKH L TEEENBERASINDILESIE, B
BONEET HEREENH D,
TREEEE, TR1T TSCA DEFLIEDREE —MRICTHRE LIS, MEGENERDOEHIC
HRLEWESIZL, BY T4 IIL=TFM® Proposition 65 45 ) — 45 I R M) —i%k#R
E—FEDMEFBERIENSIRNAL. SSHITMOREITSE - BHEEZRETIHTEEA
Lizo —ALBEERIE. BEEO—RMOKLFIEZRIT. BEEICHNZERIT. L.
RETAB L UVRNICRDINEFIFTOFIREERL., A ITAIL=ZTHMORTELEY
BERERZHFIOIREEER T,

ZIBAE  RIBEREOBEEE. MWBFLZELN DEBOFERIERDEHLEEHELAEL.
(2)EPA OFZM ) RV FHEAF LAY XV FEWEHITE LY. EPA N R EER
Bl LY, EEFRMNACHRIEEDEDBEEZERLLEMEZHIR L G0
EVWS—EHETEE RO OND, - - -

e

RITZEORE  BRIEEMEO) RV FHEOLAICEL TEREMETHTI—HIB
EiFtfz, BHEEVRIDOERIZEDCERRBRICT EGLI &M D, BRI EPA BARED
AL, BN, EOEVHEZENETIC—BMLTLAINZRELTLVENI ETHD,

ZBAEK  ZIHERIEX. L TROBFRIGER L ERICRZNIIOEHA{TIT (weight of the
scientific evidence) IZEDWVWTREZTI I L EZERT S, FLRZHEFEE., EBRIEFER
EREERRIC, EPA A HZMER. BT FHRE. E% (measures). AES KUV LIR
BIRERICEREINIEREOHFMBERICEODVWTRR SN D ERESE (protocols)
EFRAWSILEEKRT D,

FHH

BTEDRE : TSCA ¥ 26 £1&. EPANFE 4 FOHRRA L ES FOFRLEME L
BAAOHEICH > TIRET HHEMA L TCOAFHHEEDDEEREL TS,
1976 EDOHLICL D L. FHEHHEOLRIE 2,500 FILT, /IMEEF 100 KILUATHAER
Ehbd, ERMGEXE (underlying text ?) A LT T2 ELHBEHICEBLT &, &
RAZHERTIEETCEHIDLENH D, - - -

ZBAE  ZIFEEE. —DOORETREL-FHHZELILEYEORER. 5T &R
BLIUVERREOHEDOIMAITERZRD D, TLTEADOLRIEX, FHRLBEFDIE
EME DR L HARMRICET S EPA BRD 25%F 121£ 2,500 5 FILD EH S5 MEL
BHE L, WEXENBOOREMEND Y RVl EERT HIHEITILFHME & HHICERD
EROLBEHEEXENZS,
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R3S FHEI)—XADAHMLE 248 (F#f) FTORIBELERNETERND—F
( EN;) 3l HBRERES &L UNEES
AIER — (AT 2 F|RDFRRE)
(2005.8) @ EU OFLEMEBRICHDEEMEREERICER— TR L UVEXROTHEEZOMELZEE LT
@ LE2MEEEENORANBICEE —LEMERETERRAOREADEE —
1 [+ 3F)L- A7 | IFCS £ETERKEL 2003 £ 10 AIZ EEMEOBERICEAT ST aF I TOAT7M)L) LETIREES
(2006/6) | 7A I ICEDKER | A% L1z, COREOBREZEDEMIEIARE., BADLEMEETEORKENMMLUBEELLDO-HDREEMET S
BERIEDBREM ETHIRNETEDN, TOREEICERKRAWICEIT SIRBEEEFALTVAL, £I T, BEMNGERD O
UNITAR/IOMC O&EFEIE. FEDOHREDRRGEEEHART, MEEVEEERICFRSL T aFIL-TAT74)]
ICKBBERDMEFTNICE D RETHHEDOERENBRIZE >TERAMNEVVREETHI I EFIERHL.
2 LEMEONREME | EESBHYE. BFELEH L VBEHEIE. 2005 F 6 BIC TRELENED T LU EROUNE - RE(2[ I+ T—Japan
(2006/6) | FUBEFHRO—TM | FYLoPTOTILORE—] Z2HERLED. COREICEEFLENEDADREOCRE~DEEZEICET
EEOEEM MBS &K UNSF— FTF—2 G EQOEEFROLAMICET 2BMAORBOBEKIERIATLEL, 22T, B
FLEMEICET 5 OECD - HPV (BEEZEILFEME) FFHETR S 5 L. XEH LU EU O HPV BT 5 FEDIR
K. BEITIEEEED HPV 1 =7 T 4 TITDOWTHANR, HPV O#HAFlE & BERAFDH Y AICDONTEREL.
OECD - HPV 7O S LHxHILET HMFME ERAMNICITOLERLHEILHEZRE LT,
3 NY—FHEERTO | EEMEONT— FHE. B - AENORTELUVRET—42 20— %2 GHS HRAMIRTL) ITEDTH
(2006/12) | HFRAMSEEFEELL | RACHEAMSE DI L, 2008 FZBEFHRE LE-EERFHREERORE (BS) ICTLKYEKMICEEH L,
NE ZIT. CNICEETS2EARAORYMBATHIEEFTBEOSYRIYRHEICRIBES S UFTBREEEEOR
EZRY EIF, Shioé GHS OFMEL. N\YF— FABEORTOFAMICHFININES K UBKOERAER ORI
YIADERGELEZRESE. BEEFBHEORYMBEALGEICEERANIIHLTHTITSIEVSBERLHH
EEER LT,
4 LZMEREEERZT | BADOILENEETEENZRANIZRIET 5120, BITEEARE2ARLE L THAEL TEHRDOERTH SLEY

(b e A B 18 &
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Abstract: The concept of innovation includes a drastic transformation in business models, specifically,
switching from a conventional product-out type model to a platform type. This article proposes a simplified
dynamic model of a two-sided platform in order to gain insights for promoting this innovation. The model
is constructed with time as a variable and attractiveness coefficients as key constants governing the growth
rate of the scale of a platform. This dynamic model derives an explicit equational solution on the volumes
of the platform users (Provider-users and End-users), including an exponential function of time which
explains the typical growth pattern of this type of business. The competition between different platforms
is modeled and simulated as well. This article also provides platform owners with practical suggestions

obtained through the dynamic model.

Key words: platform, two-sided platform, dynamic model, two-sided market, multi-sided platform
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1. Introduction
1.1 Platform business model and innovation
"Innovation" is often understood as a novel technological advancement. But it is also recognized, especially
among business practitioners, as the application of existing technologies to a novel business model. Under
the latter context, one of notable recent innovative occurrences in businesses is the transformation from a

product-out type business model to a platform business model.

Figurel shows the profile of a product-out type conventional business model. The pattern of this business
for a provider is just providing customers with its own products (including services) and obtaining a return
(revenue). During the transition from the initial stage to a growing stage, the number of customers and the
sales volume increase almost proportionally. The growth curve of this business model is often linear and
saturated soon (as shown in the upper right corner), because a resource limitation shortly starts affecting
the provider. The provider has to increase the capacities for both production and sales to keep up with the
potential market expansion. This however rarely continues due to a concern on the over-investment risk,
which often ends up with offering business opportunities to competitors and the growth will be saturated

Soon.

niIEatage Trend of growth
Provid
Provider Iﬂ Customer

2
f Return [ S
" :
Time
Growing Stage
Hurdles for success
Provid
Provider d Customers Resource limitation
in capacities to provide
f Return I and sales

Figure 1 A profile of a product-out type business model

Figure 2 shows the recently emerging business model, called "platform business model". The platform is a kind
of provider, but it provides services to another third party provider (e.g. "provider-user" in the figure) as well as
end-users. The key role of the platform is to facilitate provider-user businesses by making available platform-
specific functions as well as collecting end-users to the platform on behalf of provider-users.

The platform obtains its own return as a portion of the returns obtained by the provider-users. The typical
case of this model is Apple's "App Store", which is an e-commerce marketplace only for iPhone and iPad

users and software providers. In 2016, the total amount of sales of App Store was 28 billion US dollars"
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and the return of Apple (as a platform) was estimated 30% of it. 2.2 million Apps (application software)

are offered from the provider-uses to end-users on the App Store platform.

It is obvious that if Apple does the development of Apps by itself, 2.2 million Apps should not have been
developed and the total revenue should have been much smaller. As speculated in this example, the
platform is almost free from the resource limitation in contrast to the product-out type business model. In
the period of the growing stage, not only the number of end-users increases but also that of the provider-
users does and the growth trend shows exponential curve due to the intrinsic nature of the platform business

as described in section 2.1.

Hurdles for this business model are unique, firstly the platform has to be sufficiently attractive for both
provider-users and end-users to collect the large number of them, and secondary, an appropriate return
mechanism for the platform has to be designed meticulously from the beginning, which is acceptable to

the provider-uses. In most cases, the percentage of return can be reduced but cannot be raised afterwards.

In addition to the App Store example, the successes of platform business models are actually seen in the
cases of Google (in its web advertising business), Amazon, Uber, Airbnb, Shopping-point cards, and more

that is emerging every day in other areas where innovation is happening.

Initial Stage

Provider-user| | End-user

Return Return\ /provide
—

Platform

Trend of growth

Scale

_ F’_ro_d uct-out type

Time

Growing Stage

Provider-userJ End-users J

Hurdles for success

» Attractiveness to both

Return Return \ /Provide sides of users
g « Appropriate design for
Platform the return to platform

Figure 2 A profile of a (two-sided) platform business model

1.2 Related literature

The theory on two-sided platform business model was initiated by Rochet and Tirole (2003)?, and explored
by many other articles such as those written by Evans (2003)> which dealt with anti-trust matters,
Armstrong (2006)” which dealt with competition in two-sided markets, and Hagiu and Wright (2015)
which dealt with the trade-offs for a company's decision between going for a platform or conventional

business model. Those articles all focused on identifying the optimal stable point of balance in the market
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in terms of demand and pricing.

Sinha, Colombo, Shougarian, and L. de Weck (2015)® did a unique analysis on the dynamic characteristic
of the platform business model utilizing the dynamic system theory which can deal with a transient
behavior before reaching the statistic balance by introducing "t" (time) in the equation. Such a dynamic
analysis is more useful for platform business owners because after starting-up a new business, they first
need a guidance on how to grow their business before reaching a saturated stable balance. This work was
based on a detailed dynamic equation of a platform characteristics and thus no analytical simple solution

was derived.

This article also addresses the dynamic feature of two-sided platform business model. In contrast to the
work above®, this article proposes even more simplified equations which allow deriving an analytical
solution as an explicit equation that easily explains why the platform grows in an exponential manner (i.e.
network externality appears) as well as the rigorous conditions to realize such a growth curve. These results
offer easy-understanding insights to business practitioners. This article also addresses the competition

between different platforms, which is of a crucial interest of the practitioners.

2. Simplified model of a two-sided platform

2.1 Single model

We start from describing classic two-sided platform in a very simplified manner based on the model
illustrated in Figure 3. There are no price effect taken into account. Only the volume of User A (provider-
user) and User B (end-user) are the target parameters to be analyzed. The volume can be regarded as either
the number of users (for User A and B both), the number of products and services (for User A), or the

purchase volume (for User B).

User A User B
(Volume m,) (Volume myg)

Retu rn\ jPFOVide
N

Platform

. Symbiotic Interaction
‘ Amyccmp and Amgx my

-~

Figure 3 The simplified dynamic model of two-sided network

As included in the model of Figure 3, a set of simple equations is assumed to describe the interaction of

the two parameters;
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Amy(t) = B X mg(t) (1)
Amg(t) = A X my(t) (2)

where the time "#" is a variable and A denotes the increase of each parameter my4(t) and mg(t) with time.

The increase can be interpreted as either the time derivative, or the difference between the time 7+/ and .

The author calls these relationships as "Symbiotic Interaction” since this is a set of typical equation in the
field of biology describing the growth curves of two organisms living dependent each other, and is called
symbiotic. The interpretation is simple, each cannot grow without the other, and grows in proportion to the

number of the other.

The equation (the model) is simple because no price factors are taken into account and the coefficients A4

and B are assumed constant. In this article they are named the "attractiveness coefficient" of User A and
that of User B respectively. It can be pointed out that 4 and B may change in time as well as change
according to the price levels for the transactions between User A, User B, and the platform. However, we
can reasonably assume that during a limited interval of time (such as "a year") they are almost constant,
especially in a growing stage of the platform. In practice the prices cannot be changed so frequently. This
article therefore dares neglect those changes in order to derive an essential and intrinsic dynamic feature

that is easily visible and understandable.

The set of equations is easily interpreted by starting with time derivative.

L ma(t) = Bmp(t) 3)
S mp(t) = Ama(t) )

The analytical (closed-form) solution of this set of equations regarding my, (t) is the following.

my(t) = ﬁ{(ﬂmA(O) +VBmg(0))eV4Bt + (VAm,(0) — \/EmB(O))e—mf} (5)

\____ Majorterm -/ “——Minorterm —

The other solution for mg(t) is completely reciprocal in terms of suffixes A and B so that the author

skips describing it. A distinct element appearing in the equation is eVABt This explains why the growth of
platform business follows an exponential curve. It is obvious that the second term is minor due to the factor

e~VABt \hich converges to zero. This equation thus can be approximated by an even more simplified
equation as follows;

ma(t) = 5= (VAm,(0) + VBmy (0))e V4Bt (6)

An insightful result derived from this equation is that the factor of exponential growth (network externality)
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depends on VAB. The sole condition of the network externality realization is that the both attractiveness
coefficients 4 and B have to be positive (non-zero). At the same time they are multiplied each other and
thus complementary; if 4 is small then a large B can compensate or vice versa. This result alone can be of
a great value for platform owners to understand and evaluate their businesses if they can identify them and

monitor during their business growth as suggested in subsection 3.4 later.

Another insight is obtained from the term; vAmy4(0) + VBmg(0). If the initial volumes of each users
(m4(0) and mg(0)) or only either one of them is large, the exponential growth kicks-in quickly. This
explains so-called "the chicken and egg dilemma" meaning that at least one of the two initial values has to
be large enough to exploit the benefit of network externality. It is also said a snowball does not role

downhill by self-growing unless it has a critical mass.

2.2 Simulated competition between two platforms

It is believed that "Scale trumps differentiation" in the competition of platforms”. "Scale" corresponds to
"volume" in this article. "Differentiation” includes the quality, price and function which have been believed
the source of key competitiveness of a product in a conventional market. By looking at the equations (1)
and (2), it is noted that the volumes my,(t) and mpg(t) largely effect the growth of the business and quite
in line with "Scale trumps differentiation" idea. On the other hand, differentiation of products or platform
can be understood as significant contributing factors to the attractiveness coefficients 4 and B, which can

also largely influence the growth curve.

The competition between two platforms is not so intuitively predicted. This subsection starts with a
mathematical model of the competition and tries simulating the competition using a very simple tool such

as a spreadsheet.

Let 1 and 2 denote the suffixes for two different platforms; Platform 1 and Platform 2. Assume that the
market is already saturated but there is a time-dependent change in the share of the two platforms that is

to be analyzed. The saturation does not mean "stable" but expressed by the following equation for the User

A of the both platforms.
Amy, (t) = Bymp,(t) — Bymp,(t) (7
Amy,(t) = Bymp,(t) — Bymp, (t) )

The differences from the previous model (equations (1) and (2)) are the negative terms appearing on the
right hand side, which represent the take-away effect of the other platform and featuring the competition.
By adding (7) and (8), we find Amyq(t) + Amy,(t) = 0 , which means the market is saturated by the

two platforms competing each other.

In the same manner, the equations for User B of the both platforms are as follows;
Ampy(t) = Aymy;(8) — Aymy,(t) )
Amp, (t) = Aymy, () — Aymy (2) (10)

Figure 4 graphically illustrates this situation.
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User A H User B

I User A1 J User B1 User A2 H User B2
(Volume my,) | | (Volume mg,) |} (Volume mj,) (Volume mpg,) H

~ ~7

Platform 1 Platform 2

AMai1=B1*Ms1 - B2*MaB2 AMBi1=A1*Mat1 — A2*Ma2
AMaz2=B2*Ms2 - B1*Ms1 AMBe2= A2*Ma2 — A1*Ma1

Figure 4 A model of competition between platforms (for a saturated market)

We can easily simulate by introducing digitized form interpretation (i.e. replacing A with the change
between (¢+1) and (7), for example, change “Amy;” to “my, (t + 1) — my4(t)” in equation (7). See

appendix for other details) and observe the change in the volumes of both platforms.
(Case 1) See the initial volume effect having the same set of 4 and B (attractiveness coefficients)
A =A4,=20, B, =B, =0.03

my41(0) = 850, my,(0) = 1150, mp,(0) = 11000, mpz,(0) = 9000
(Initially, Platform 1 has a larger volume in User B but smaller in User A compared to Platform 2)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0 1 2 3 4 5 6 7 8 9 10

0%

mAl mA2

Figure 5 A simulated result for the shares in User A (case 1)

The figure 5 shows the share (the percentage of each platform in the total) of Platform 1 (red) and Platform
2 (blue) in User A from t=0 to t=10. Initial growth of Platform 1 is observed due to the advantage of a
larger mp(0) against platform 2. Later on, the advantage decreases and platform 1 is overwhelmed by

the platform 2 eventually as the advantage of platform 2 having a larger m,4(0) starts kicking-in with a
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delay. This is because the attractiveness coefficient of User A is considerably larger than User B, which
makes a little larger m,4(0) of platform 2 more influential than a little larger mg(0) of platform 1. This
competition ends up with 100% share of the platform 2.

(Case 2) See the initial volume effect having the different set of 4 and B
A=A, =20, B, =0.04, B, =0.03 (Attractiveness of Platform 1 in User B becomes slightly larger)

mAl(O) = 850, mAz(O) = 1150, mBl(O) = 11000, m32(0) = 9000

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0 1 2 3 4 5 6 7 8 9 10

0%

mAl mA2

Figure 6 A simulated result for the shares in User A (case 2)

This simulation used the same setting except the slightly larger attractiveness coefficient of User B in
Platform 1. The result is drastically changed in contrast to the case 1. Platform 1 continued to grow and
not overturned being fully propelled by its initial larger volume of User B and consequent rapid growth of

the both Users. This competition ends up with 100% share of the platform 1.

3. Discussion

3.1 Trial application to a real-life example

Figure 7 shows the growth curve of Amazon.com Inc.® (by dots), which has not drastically changed its e-
marketplace business style, a typical platform business since its start up, except recently introduced cloud
services (this is however still minor in a net sales). When we let ¢ be the number of years from 1997 to
2016 (i.e. t = 0 to 19), this graph is approximated by a curved line shown in the figure, which
is Net sales (M$) = 660.0e%298%¢  with R? = 0.945.
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Figure 7 The growth in Net sales of Amazon.com Inc.

The last three years are not well fit but the overall trend is almost exponential. Pease be noted that this
graph does not show the volume of users but the total revenue of the company and not directly support the
applicability of the proposed model’s equations (i.e. (1) and (2)) without any available information on the
volume of each user. This trial however suggests that the Amazon’s growth mechanism can be explained

to a large extent by using the proposed model.

3.2 Other factors possibly incorporated in the model
Equations (1) and (2) do not include terms reflecting natural exit rate of users. Let C and D be those natural

exit rates for User A and User B respectively, the more accurate equations can be obtained.
AmA(t) :BXmB(t)_CXmA(t) (11)
AmB(t) =AX mA(t) — DX mB(t) (12)

This makes the analytical solution equation very long, however the exponential terms appear as well. The
easier utilization of these equations can be done in the digitized form interpretation and simulations with a

spreadsheet.

It is not fully accurate to assume that the increase in the volume of users is solely governed by the volume
of users as indicated in the previous equations because this assumption wrongly concludes that nobody can
start a new business with zero users at the beginning. Of course the effort of the platform owner to collect
the initial users is needed aside from the network externality effect. Some may include this platform's

contribution to the equations. Such as,
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Amy(t) = B x mp(t) + f(t) (13)

where f(t) stands for the effort of platform such as sales and advertising. It depends on the type of
platform to decide whether such an exogenous effect (other than cross user interactions) has a large

influence or not.

3.3 Competition in a non-saturated market

Subsection 2.2 dealt with the competition in the market where all the users are already participating in
either of the platforms and the competition is modeled like a take-away game between the platforms. If a
platform owner starts something new and a competitor appears recently, the market is not yet saturated.
There is some take-away effect from the competitor but not so much significant as shown in equations (7)-

(10). In such a case the equations can be modified as follows;
Amy, (t) = Byympy(t) — Biamp,(t) (14)
Amy,(t) = Byamp, (t) — Byimp, (8) (15)
where B;; represents an attractive coefficient for a platform i corresponding to each mg; onits own (j =

1) and on the other (j #1). In contrast to the saturated case, they can be different from each other, in particular,

By; and By, can be smaller than B;; and Bs,.

3.4 Suggestions for platform owners

The model proposed here in this article (as depicted in Figure 3, equations (1) and (2)) still supports the
idea of "Scale trumps differentiation" while indicating the importance of attractiveness coefficients as well.
Suggestions are obtained through the above analysis and discussion to a person who runs a platform

(platform owner).

If we start a new platform business with already collected users, the platform's competitiveness will
become high. This may be realized by transforming a conventional business to a platform. If you are
currently providing customers with a specific product based on a unique technology in a typical product-
out type business model, soon or later you will encounter the resource restriction; the manufacturing and
sales force capacities will cap the scale of the business. In this stage, you may be able to transform the
business to a platform by opening your technology and let other product providers do their own businesses
based on the technology. They become Provider-user (or User A) and you become a platform owner with
initial End-users (or Users B) as your current customers. It is not so easy to keep increasing the number of
end-users so rapidly by your own effort. However by utilizing the resources of Provider-users, the total

penetration of your unique technology in the market will be accelerated in an exponential manner.

It is also to be noted that the attractiveness coefficients can be estimated (by a regression analysis)
periodically by observing the trend in volumes of User A and User B in your business. The results can be

good indicators for evaluating the competitiveness of your platform.

Depending on your business model, other factors described in 3.2 would be better included when doing

such evaluation. If you have or may have a strong competitor, it is useful to evaluate and predict the
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competition as described in 2.2 and 3.3 then feedback the results to your business strategy.

4. Conclusion
This article has proposed a very simple dynamic model for two-sided platform businesses. Although it can

be fine-tuned into more accurate models, it is still valuable to offer basic insights on;
(1) why and how the scale (volume) matters and leads to an exponential growth curve (as shown in 2.1),

(2) how the competition between the two platforms often ends up with "winner takes all" result (as shown
in2.2)

(3) how a new platform can be started up, operated, or transformed from the conventional business (as
discussed in 3.4).

5. Appendix for digitized form of the two-sided platform model
In Subsection 2.1 only a time derivative interpretation of equations (1) and (2) is described with its

analytical solution. They can be also interpreted in a digitized manner as follows;
my(t+1) —my(t) = Bmp (1) (al)

nn

In this interpretation, the term t denotes, e.g., "year", "month" or "day", and it is assumed that the change
in the volume of users (e.g. new contracts) happens intermittently at each timing "t" (e.g. annually, monthly

or daily). The analytical closed-loop solution for m,(t) of equations (al) and (a2) is as follows.
ma(t) = 5={(VAma(0) + VBm(0)) (1 + VAB) + (VAm,(0) - VBmg(0)) (1-VAB)'}  (a3)

The solution for mg(t) is also reciprocal, i.e. obtained by interchanging "A" and "B". In this case, the
second term value is not obviously negligible in contrast to that of the time derivative solution eq. (5)). It
can be large and alternating positive and negative as ¢ increases. But numerically calculated comparison

between the two terms has shown that the first term grows still faster than the second term and the overall

shape of the m,(t) curve is almost exponential being dominated by (1 +VAB )t. The condition for the

exponential growth (or geometric progression) is still the same; A>0 and B>0. The rate of growth is also
determined by VvAB .
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DESIZERAERRIZE>THIRTEHELEELTES,

my(t + 1) —my(t) = Bmg(t) (a1)
mp(t+ 1) —mp(t) = Amy(t) (a2)
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FENFNDtDEAIVYT (ER AR, BREE) THRIRMIZEET HEDET B, HEER
@DE LV @2DmM,(t)ICEAT 2BFTRIIUTDOEY THD.

1 t t
my(t) = m{ (\/ZmA(O) + \/EmB(O)) (1+VAB) + (VAm,(0) - VBm;(0)) (1 - VAB) }
(a3)
mg(O)ICBAT SEIIFERTHY, A & B #XBTHLTHELBND, CODHY—ARTIX
(1-VAB) DHET 3 2 BEOENER, BEMASORG)DBE LIERAEY, BLMICERT
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%o LWL, ZONHEHZHEMICHELTHRT HE, ©EY 1 FEOEDAN 2 FBENHEK

YEHEREMT 578, m,(t) DERFRI, (1+\/ﬁ)tlziﬁﬂéh’c, ERELTRITFEAEEHR

BE#MERE TS, EHEAN (FLHEHIN) RROFHEFPEYELT, A>0H9DB>0 TH
%, RRENABTRELRLERALTH D,
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SEIE. KYZLKDARIZTEWNELEDIZ, 2 DDZLFEAMEL. LEEYMHREE
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