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Abstract This paper aims to identify structural bottlenecks in real organizations when viewed as an “emer-
gent system” on the whole and to clarify the requirements for resolving these bottlenecks, as well as the
functions and mechanisms that digital commons should possess. First, by critically examining previous
research, we present an integrated model of emergence in which the three layers that form the foundation
of emergent systems ( (1) individual cognition, (2) knowledge transformation and interaction within the
field/team, and (3) the organization’s absorption of external knowledge and capability development ) work
together as a process. Next, we use this integrated model to analyze the factors that hinder emergence,
showing that the bottlenecks can be summarized as two structural factors: “cultural and resource barri-
ers,” in which early-stage subjective knowledge and novel value hypotheses are lost before they can
sufficiently develop, and “political and institutional barriers,” in which results are not converted into orga-
nizational capabilities. Finally, the function of the digital commons will be clarified by viewing it as the
construction of a social mechanism for sending subjective knowledge and unused assets that tend to be
overlooked within an organization into an open exploration space, where they can develop meaning
through connections with diverse knowledge and resources, and acquire the strength to resist the organi-
zation’s inherent politics and systems before being returned to the organization. This paper will then use

case studies to show that the digital commons is a social device with a “catalyst” function that overcomes
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these two barriers and enables the functioning of a network of emergent systems that spans individuals,
places, organizations, and society, and provides a mechanism for Japanese companies to adapt to environ-

mental complexity while incorporating external diversity.
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WEE T VIHED D B CTHMEL, TOTICRERMME 25X AATH L. FFIMED
WEBET VA EEWZ 52 L Tla% L, MEICEAET 2700 EMMEm AL L, TR
FICHFATHRL TV Ay PT =2 2T AT ALRZ DI ENTEL. ZOME
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4.2.2 HOCOFREREOREEH
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WA RTH D LEBRTNES.
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ClE, MBEERBOGHASHL2IILTWEY, oz ki, MROBY, kb7
A FT7RHEOETIEIRL, R V7 5B LOREEOMER:E W IR - MRS
FHALNTWHEI EZERLTVE,

ZOXIHIT, EATHIETIE, FFBREFBENICARET S D TIERL, FAMOMEREH
i LA S B 720 D BARM R EEFRMFIEKFEL T 2R LTV,

5. SEBEIGEDIRINIC & B HEBDBES DEERR : ACAP

W, BT AT L DM L 7% % 3% H ORSTE, #A&IC X 20RO W & 7 4 XY 7 4
ERIZOWTIHRARS, MHRDHHRO MG Z Y AR, A% EIEHT 57438 7 4 28
AT AL LTIE, WINEETIEEE (ACAP) AP 55" FiEE F © Tl 72 Hiam i i
AL RLVRE - F— AL RVDLDTHSHDIIxF L, RETITHME L~ THERM 2 B sAA
L, fEAIEN RO BRENICHE SN2 LT 5.

5.1 ACAP OBIE

Cohen & Levinthal (1990) 1%, DA ) X—3 3 VEEH ORI AERILINGES] (Absorp-
tive Capacity : ACAP) % fiE-DF, [# LWAMBIEIROMifE % #ak L, ThitBINL, At
OFEMHMCHETT 2801 LERLA. oL, HEEEPFEREL T 2 B YR
WO AREEZIZL, HALOWMIEHBHE»BINGE OMBEICET LI L 2L,
ACAP % [fiifEi2e% — AL — IBH] L) ZRBO¥EBREL LTV ot &®E
DI, ACAP HHEBIGE A BEAF O JIEkHE S & O EAEH %8 U TR S -1 e
LTI/ H) T L ZFHRIZL TS HTH 5.

Zahra & George (2002) X, ZOMEEZTEFE L, ACAP # [ RENHRZEMH L, FMEL,
L, WHT A ORIV —F 1 v Tak x| L LTHELE. 513 ACAP 2k
DWEDDREN P LRI NG L L7z,

1) #1456 (acquisition) :
MR D D HFREREEL, BT AR CTH L. EBOME - AY—F - FErcnz

HET 5. ZHEBFICA#BTERL Vw2838, AHZAHEE AETF ¥ Y A5 5.

2) FMLHEY) (assimilation) :
JEAG L 72 B ik 2 R L, BT 286 CTH D, R 2 SUIRRIFRM Bl - fE

TN LM E, BHLOMMHADOPFTERDIT L2 T 0L A TH 5.
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3) ZE#fe)) (transformation) :

AR O, & Fi 7= Ak A M AA DY, WELHH T2 CTH L. kB - Bk,
MHADEE, HzPioBARE2BL T, MPRBEORTNEDD X)) RiA%E%E 4 A
.

4) 5H#E)) (exploitation) :

FHERE S N7k %, Fridh - B — YA -7 a2 - FrLvililEER &L LCAE
L3581 THS. NS NAGREAREL, RUWICEHT 272002 7 = X L0035
L.

Zahra & George &, 1% - FMb% [WEAERWINEET) (potential ACAP) J, Z#t - iM% [
HUZ-WINEE)) (realized ACAP) ] EXFIL, MM A MARGEIINEHE DT HFEL O
Fut 2L LT & 2FH Lz 270, S2THIRTWEDIEH L T MM —
TAY]I DOLRVTHY, ZOERIZSHHMA NORBHMA A=A L (FIRIUTRETIVEH)
ZHRWICHB L TSI TE LW LITEENLETH 5.

5.2 ACAP Z{RET 2 EH

Zahra & George (2002) &, WIXAES (ACAP) » %+ r7-004%b LT, £LLT
EODEFREBRHL TS,

B—12, AT (prior knowledge) T& 5. Z #Lid Cohen & Levinthal (1990) ik o
i o TB Y, MEIREORERE S U CEM L CE RO M, B i,
R&D & 7% &A%, AMERAGEOME Z G L, @YY AL /-0l 0 5.

#AZ, HESWAE A = X2 (social integration mechanisms) DFFETH L. i, #M
MANO T I 2 =7 — a Ui, WMEOHERE (W - OBN), A FEE - L R
MAExmH, ACAP 07Tt A (LG - [AL - 2840 - 36 H]) % PSR S & % il
FERE L THBESITONE. HEHE A= X AHTFEE, S ADHERPIEE TR L L,
ACAP ORIRDPT AR L w2 EAEH I Tw 5.

B, BB - BRBEWERTH 5. Zahra & George 1, FHPBRBEOZALRHEAFIE N 2 &
D [T 277 4~X—=% (activators) ] 25 ACAP Z{FE) S ¢ L ¥ L 2H 2 L, BIVHRKE
DREEHETSL [LY =2 - F 7 - 7707 Y 754 (regimes of appropriability) |
BWACAP DI ET A L E2RT. 261, £k BRb L vwo 72l E D,
ACAP OIS EHR M OBRMEZ RD 72D 550720 ¢ 5B ER L L THRRET 5.

6. HMBICHIZRIRS AT LOBEET I

6.1 HAEETIOEFRES

AR TIRT BHAEET ML, ALY, 3 F—2LN00, LNV En) ZEo
HAEM %R L LEBICBWCAIRA B¢ 2 28 Tyutv 235, ZZFTRTELZMAL
NWVDFEP/PP, ¥ - F—ALRXVOSECIB LU H 0y ofiuatt, Mkl <o ACAP
ARETAIHEZRIT20THSE (K1), ZOEFVOHRKIE, AL 1T H
T &M AR ET O ATELRL, BRe2L 0070 A0MEHETAY b7 —
JERICE S TRVETHEV) T ETHD.
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A L~ | FEP/PPZ it R
[

CLBOWEE 7V PFET HE) GEBD TS VOTEE L 2VEE)
B T A Ll SECI7ut= | 5 H o OEREE
L 4
L~ | AAPTEER |

1 HBORIKY 27 LOKEHEE

BIFE DR RIIBMANTEIC BT 2 BHRIER TH VD, PP AVRT X 9 ICHIEIZINI AT O 2B
WHECIE %R L, BFEONTBET IV L OBAEIC X Z2MHNORBIHERICL > TERSNE. Z0E
BECHRONLTBIEEBNTHRNTH L7720, MikoEEgee7usy s v ezt
WMYAEnsbiFCcidnl, ¥ F—2I12BI1F% SECI 7t 2 &K TEMAKL - KL S
5. W1 OLEEPSHTImA ) L, BADRD &2 2 A L CHIERI AN L S L Tw
{TatZX%/;RT.

L2 L, #ME&RHNOL RS TAROR THifE - MifEELE - BEREPEE SR TuiniE
SECLIZEATL Z 2. 20X RIRWTIE, EBMITVERZ)IEEINLOTELRL, 71
YORMFBBIC I ZRE L LELT L. Lo THLONIBET I & BE RMbHE ONEE
FEBERE, HOOMHMRTIHRE LI LN TELEMRT LI ENTESL. EFL
OAF EH NS A ) KENE, HEPEE 7V O KA SECT Tl 7 < BIERDS T80 % Frof%
BERLTWAS,

SECI #%#% & BRI LT 2 b 0TI %, RRISCTU OV EDL Y ZALMEERT 5.
SECI Lt #IIRO 7B ZIZ L o TS NIZFH LVAGER (N £/ D) 2 v b7 —271F, #
BIIZACAP D702 A2 o THBED T A ) T4 ~NEWIN - BILEN D, ZHITIEM
WY - F— AL RXUVORICIHEEATa R EVWS XY, 2ZI2E S $ THFEP/PP,
SECI, BIfRO 70 AW HMITT A DIHE) 7R RZLEZ L7159, 72720, HEIZY; -
F— L LAV THAI S N7 AR SRR D 7 A ) 7 4 I B L v ) T ETIERL,
BOAEHIEICET AR MV Ay 2 28895 2 L 2 bR h 5w (7 ETRER).

ZLT, ZOMNE—FHEIrTidaw. #oHLuwr A E ) 51 15l - F— 2R
MHLL Tt A ZBET 5. FEZ, % F— 20 SEADHRE WIELT 5 & v o i
XOWNDBRIL., FYVFNVIEL XL, TNODOERMEA - ¥ - Mo dH W72 TrIIh S
CERKADHITA LAY VT =T BRI SELAEEE L RD LHITEFFIN TS,

6.2 MABEETIICBITR=ZDODEE:

HREICBIF 2RI AL NV, 8- F—2A LN, ML NLVOKT T L A ZFRTEBIC
EL55D0THY), TTEFTTEHLTEALMMIIBIT S 70 ADMRMEZEMFIT T AT
RThb. bolkd, ZTNOLETIINIGT 2L FEETLLEIE %, BRI L
RHEETOEHEZMHEL T D LT,
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MO B ER WD U T, AR »OEBRICHARDLE TY AT ARk %2 REI LT
WREZEDR, ZZTEMEETIVOHEPSRTINL KMV Ay 2R D)RT WV "ZOo0
BE” AdulaZ, R E R BB AR 5.

6.2.1 ZODEOBIE : [X{bEVUV—ZXDEE|, [BUAEHIEDEE]

BB 70t ZDMPEFEICBWTIROKRERBEL 250705 [fbL) v —ADBE| TH
5. MEADRFET B BN 75 BUR AT H B 253 S h, BIRO S M EASEHNE DD 572
OIZE, —EREOHROERS, HEZROLOOENDPATRTHL. LirL, <L OMl
FECIE, BREECHEEMR, BREiNh, BLTEXZaIa=T40EVIZEST, X //\—ﬁ*ﬁuﬁ
LTV HARDOBENRKE LSz TwD, 20720, MERHEOEEERBERANEN LA
ENT, AP E HLIENC [TICOWTEE L TW 2050 L) @Bk HARDS D 7 IR A
ETRT .

29 LZZHMROA—F 2 R Y BZ 5720121, 78y OFFBRICE > T, BAa2 0500
M E2 2 L, EoMERERNTETNVEIET 2 I LR ONE75, HEOMBETIE
Z DA% ) ERHEEDS TR L S T v, EEPIREIITG 2 BFRAN L & 30 5 e
PAETH 72T TR, BHOOEBHLHNBET VEHLIRA THATEZMITER L Tl
FOWNRETF N EREEELA VLT FaTVAFNRI )V FAANY VIR VT, KRy —L
BREPBRIIIIER - #EHINLTwhw, 2HLaZEns, LERMERLT £y b L)
52 EDHEEC R, BIRICLEAMEMEHNE T S EEI DN,

ZOLHIE, [y vy —2xokE] Lid, FEMORBCiitoERIHKE T, LA
ﬁ#%&wkwo;ﬂm ALWERE, ZREHI ZDDAFN - = VHPRKMLTWS S

LITED, AT TR ADERYNO A% AL VIREE R

F7, AT RRADY; - F—AONETHEEL, SECI R#IER % @ U T8 i 2 Al il
R ARSI SN2 e LTH, FOREISTHBOHER - s EIcEisns
BRET, BoRESGEENEHNS, Thh [BUREHIEORE] Thsb. T OREITHLZ B
MIREIE 2 IR 2 D TIE R, BEAEFSERMAR VI 2 21 TR L T & 725 E 2N € 7
Ve, TRUTRET D W HEREBGR O JIFA%, BRI Y MlA % BEAE O SUIRN & 51 & B3 g
JEJ & UTHERT 5 RIS 5.

WEAFFSERB ML, FERIE - B - eV — v - GPiHIEE - IR O ERIC X o T, HEE
WESELZARETVEZIAEL TS, IEN=7 v~ > (1991, 2002) A% [ #5809 SR
(structural context) ] 3 X T [NFFERNERIFE (internal selection environment) | & L THIR
L7:boThh"™, MBNHORBIECERES 2 AT 2 WA WA & LTk
5. APZEMIEE)AY SECT R #HER % 0l U T LV AGE - BIAR - ilifEAEL 2 A A L7z & LT B,
C OWNFBREINRBEIZBWTIE, N5 IBEAATM ORI S U< [ERMED B 20 HA
EARpINZTIE, FIEAASRT, BIRRTONRIZH 2550,

MR, AIFMEY M ADOMBNIAE U 2%, LI UITRRATTERrsEm L, BfED
KPI - MlikBE R - MR E O H TRES T 2R 2wl b, 2070, MRS AK
Fo TOBBWEE L, BAARMONTE T VICER SN B8R THRMESh, BFHEED
HEEM ECTHRMRTELEANEILUREINS, N=7I< VP hR2 X912, WERIRBREEEH
BIFZEGE O 1tk &2 9 LB L, BIEMNARRZ S5 e WELD MlAl iﬁyk('ﬂd(éghé i
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BE LT, SECIICX MRS ANTIZX 2%y b7 — 25D, ACAP N A DRI
LbhTlLE.

T LIS LT, £ ofikix THE] Mlat L] TR 77 M Lwo 72T,
BIFEMHL D ML A % PEAFHR ORI L SR S8 D BT Z & TREZER L L H & LTE72. L
L, ZHBAE) ) WS N7 AR DS IRA N AR AR S N D BB TIE, IR E LT
M OWEE 22 NEE T VAR TH Y, RAEITIEIREOBGEN AN E N, JTto Xk
ANFHOEIR SN2 B0 7% < T,

CoXH, [BURLHEDORE] 13, AIFZH ) BT — A OWNIBTAR S N7z k75,
A IR OERFENIAE DO W22 T I X » THIERO 7 £ 38 ) 7 4 ICBB S FICkD
NTLIEHIMENMETDH S, ZORBIIEINEED S5 DOIERILTIEZR L, IHFToMmILE il
V) WA ORIERFT VRO T EL Y AR TH L (7T HETHA).

INLDTODEEL . HKEROAIFE Y AT L DAL & OBBRE X 2 1KY,

BAL -~ | FEP/PP7mt R |

FLROAFET AREETDHE) HEROAIET ANTEE LSS
e F—hl~yl | SECIZ7OEX | * | HoroBReE |

L~ | AcAPFEER |
H2 EHOMRS 27 AOKANBEICS T 5 = >0k

6.2.2 BIEOMBOA/ N—2 a3 FEOBBICLIBEOETT

FEICB A EEMHBICEAL X, [WH X ofEE (ambidexterity) | [Ny # Y Y | TH
B BIEHAL) [CVC (=R —b - Ry Fr—-FxEs V)] [AEVTT N [R5 —
NPy TRETF] L, SRBRTTU—FHPRALNTE., IO MAIZ—EDOR)
RaedbFb—HT, £ ORFEIIBCTHIIFED PoC RS THEIEL, F¥EAL - HIELICIEEDS
B EW ) BUEDHR D R LAGE S TWw 5.

T3 (WA XORE ] 12OWT, Junni 5 (2013) @ X Z5HTlE, W)X BEOETRED
LRI L OMICIEOMBIZ R L TB Y'Y, BAFEORIL L M FEEORR % WL
SR DLEWIEDMRIHE T + — <V AR LICHLE T LW REEEZ R LTS, —HT, ZORRIE
ERERON TR ERMAT A2 L MESNTBY, EBHENITIHERT — 2007k L
BABREOMEG L V) FL—F+ 7% ) HIERETT 220K ERBEE 2> T3 Y. HN
TYr—1rTh, KEEOHT78%NA /) N— 3 VEEHMBORE - BT 2O TVwH E
No%, % OFFITEAATM & OFBEARRLERILGOHEL AR VA Y 7 4D, Al
ZEOWRIZES LT VWERESR SN L™,

WIS [N hy v ICELTIE, BT TA 772 B8ULT 24 RV THY, ShED
HffFER I I 2 =T A RICHERT A& 3Nb. —FT, 22183 fHicBL sy Ay 7o
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T2l POBHITIE, SLOF— A4 R METRICTO Y 27 &k d ko EX
BIEEAERW] EHELTWEY, ZofERIZ, Ny v ThEINLTAFTT 2HENLT
5121, A XY MEDOSERAHIR BB OEM AP LETH L I L EZRL TN 5.

[ g ISR % AR SN S 2 JIatl) 1, RO 2 SRS EH b
WIEBTE B EMEH S hTwa™, gEE, NRIFEIC XU KREFEOH 61% 035 &AL 7%
EOFRERE - ERLTWAE. L LT, BHEREAROY v =2 (75 v F - Bl -
Wt L) LOMEDLETH B0, RMEE OISR 1572 L LR BIFLED S
NTRAPAE LTV, #RELT, < ORI THIMNIARERI RIS Wiz ) FEDPIE
HALLZ2DT5) A7 AR EN TV S,

[CVC (=KL =t - RyFr—-FxE¥0)] TlX, FEKHIFRXIF—1T7 v FITH
B H L THIROEMRTHHCT 7235, KEOHHTIE, CVCHEZZ -0
7R VC BRI THFMH 2 T, I R=Y a VIRES SV EHE S Twa™,
L2 LHAENTIX, Japan CVC Report 2024 12T, #HEAT— 7 R NV F—HOBEARRIC X
L EBYERER, HAHLOLNF Y v 7 - B AMARSKRE ZEE ShTnbp ™.
N 51E CVC DR % ARG IAE DT 5L SZRLTWD

BAAD O HEIM 2 0 L CTHALE T2 A Y 7y P TIRHBEDB TS, 2o/
FHLFEHTHA. Reuters DHHITIE 2015 SELABED 60 fED A K v+ 7 BT, £ 3 HWEOY;
BB TN EY ¥ =TI F AR, SHITIIBA - Fiattmis L ik
FAlifE A B L T 7™ R RS - BRI O AOBELAR 572, wiho
AR D PRI 2 A TR VWERIHOL P IR ->TWD. SOOI, EROFFHE
B TFES—EOREERHFOZ L 2RT—HT,

@ AIFEINCBIT D THNIETVOIRAEARR] BLO [V Y — AHERREE] &) Rk
(Thbb [be ) v —ADEE])
@ AL - BIEALBREIC BT 5 [BEAHIEE - 3Vl - BRECH T Yy 7 L ofZe] L)
R (Tbb [Buh L HEORE])
AT HHOTHL. THXHIC, HERFHEICHT L INT COEEMIIE, AETEA
L7cZODBEDAE R R T EM T & %2 5.

7. FURIAELZAOBRMY  [E=DRIES AT L] ELTOHEDT

6.2 1THT/RLZE DI, BT ORI [3Xfbe ) v —RADkE] & [TBGA & EORE ]
AT 5. BIEIESECI B LN ANT I X 2384 - LAlO 70w 205575 A3 5 i B TR
TEVAZTHY, BEIZNODOREFHMEOTH L r A ) 714 & LTEET BB,
HFEDOTIFIZ L > THEINSE LW FEENEETSH 5.

BIPROGY D F Y # NV aEYRIF, ITNOHTODOBERERT L2, AT at &N
D L7 M TEMEEZDTIE AL, HEREROIMNCAIFE 70 2 2 EHT 5 [H=08
BYATALL ELTODT Ty b7+ —L/YEBETSLE V) REFTEMIEZLTEI LN TES.

BIPROGY TIZAIFED % 7 1t X Z DOERIZBT % KA OB EARNY 2 3B 0H3 il
B - BTG - xR — v & L COR) MADEEIT-> Tnb., RETIZZ ) LA BARIID
MAZ, [ZO0RE] LRI ELALERT 5.
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7.1 ZODBIIHET BHAMAHZILELTOTF Y HIIAESX

BIPROGY O F YNV aE Y A%, MBEROIMINCAI T 2% BT 2 [HE=0/1%
VATA] ERZBE, TOMBMLOERIL, He 2HAMERE TR <, RN @IS
Wiz, ) SIFEND/FETRENDAM - TATT7 - KIGHT 2 b &, HEEosMI
IR HATERBIICEY L, TR 7y b - F— 2 L OMEEHO L TE®EH
T, WMEZEM S, LU BB CHOMMEINTE 2 X9 10T 2MMAZHEET 2
CETHBH FIEBMICARIN-bOTHI, FRGICERIN-boTHNI, Al%D
REE VBB 2, (EREDBEVHHOTARR Ty PEKUIDITETTY b T 5 —24
AETLLEVHIZLETLD .

CHIZEoT, UTOXHZ [ToDBE| IZHHETAI ENTES.

@ 3k ) v —ZAOBE| (23 LT, WEBSUIRIARAT L e WiERE T BeE &, TR WIER
ZeM 2 IR 5 2 & T, FIHIBCRE O FBUAR A A AR A5 RN ALRR STIR A~ S T
bbbl eZPE, CLANTOSHLEBRHELMENT Ly FEHEHI T LI
LoT, ZOWR Z#HEEYIZETAHI LA TES.

@ (KR EHIEORE] IS LTIE, SRR v+ 7 — 27128 B MEEo s < i 514 %
TR T 22 LT, MBI CIE NS E IS Wl E G R H I ER TH - C
b, EL4EERL, WHHEZ FEST5V— M 2iERTE 5.

ZOBHETIX, EBUMILEIN U TR/ANROREELR & T2 E S I, B HE 2 AL
NEEEZ HND. MGT, FBANIEHN 2B E LTTIdR L, M FARIRL 5 RTH
FHCTE2 "BWER L LTFbhad. WTFhoRad, Mdt [HA 5] RECTHEEZEIC
BASND 20, P TIZRKE O ODhd oz T £y FRIMNBEARE OH L a2 b
N5, TITHERZOZ, H—OHBROMEAY b7 —2ICHUT, HEBEREBEZ TRy b
T — 27 OFEMEARE DB LET S XS, Rt E RT3 ETH 5.

) LEENE, "M arvF s ANk [EEMoA LTV EDEICL A Lu—
IYF 7 A NALD [FIFRIC X 2 R bl & OILA] %579 7 VEHAMIC X - T, Mk
RABZ TRy M7 — 27 2 RIS T 4S80 - @ L LT, YV ATy X%
BEOFETILNTES.

SHICE D, BIFIIHEENE O ORI U235 TlE A <, BMERO SNSRI T
AT BHNBER O T O ANEERT L. EBAMNELrSOH LTy b - F—F -
FAZfid, ZOBMAH - L BRI Z B L, FO% FAENE I SN B I8AY, HIGER
ZHZTHEINZDTH .

7.2 RIR7OEXICHTZEFNEEZEFNICEZ DY —IVE

AFTid, BEMCRTHENARR VA Y 2122095 [Zo0RE| 2B AlFY
AT AOBEIL, EBIIZEBAMOEE D SMERFORER, RET7 Ly FORE, FEB - K
GE, EHATE ANV ARKEMEALICE S F T, MRA RPN AANREEENLL TV 5.
BIPROGY (&2 9 L7z ZNZNOBE I L THEHEOMY MAZEELTBY, Tho 3Bl
HTR7IMTRRNZEIRHMET Ty b7+ —2BHEEEH L THEIEL TV DI TId%R
S, o Tasy s v TN TOT =7 ay T B TEMINTHWS. Lidnz,
INSIIFVINAEYADT Ty b7+ — L& RS 5 7200 BARR - Wb 2y —
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WRANZANE LT HHTES LI TR >TWD. AT, SHHOM) AL, [LH-
xEEGTE ORIFEAHE Y — v ] & [HIEE - #NF v R - Hialig oy — v ] 25, ehzho
Bk L A1 7 0L 2 & OM BB E BT 5

kb, WIEN [XLL) v — 208 ], $%ED [Buh L HIEORE ] ~OMIEHRE LTS <
DI TIERL, EBRZEELLHAFE I AT ALEEIIBTLEL 2D I LIEB L.

7.2.1 DI - HEROBIREEY -

BIFOMFERE LAY RO, F3EANITA U 2B CHabs 2 EB2S, FHliA%L
RNRAI A S0 i S NFIRRETER - RSB TH L. T hITIE, B 208
e BZ, EBMRY O X2Mifi LTk 2 bffliadbash, [EBMOA ¥
N—ya VBB ZlETH2L0wHI L THY, Hhol (Ba) OMEICHTLEGRE LE
AR T 5.

FERHAER SN2 TIRAITIEE T v, BE 2 BRSO EENES % 21k,
HHL ) BREBOBEERRLNBET VEMLT LI EPEETHL. 2212, MHAEH
ROFEEZ T HHMAIRKD SND. S5, AR SNz LB % R AR cIk 2
BYATANEFIRL, [HE ] M3 T7 ey b TS 2 oBRNEEHRT LHEH DA
/R TH%. SECI DFEMLR ACAP DML T2 20T at A0KIT 5 L, BIFIIEN
T, AARRRMGAE IS HeHbE L v,

Mz T, #oOuHRE LT, £ FARPZML THERD TG U\ Ikis SOk o
AR D 5N D, Bl 2 FalAR, REEE 7THy POBEROT & RIKRILA T 241
HOHEA S NRT IR, HIOLHIIFKB R ERLEICE &0, ARSI ES B,
DE SRR Y —VHHE D) o1F, 2o [EBH oA TERMED BRI [Hd@st ko< b
[EBMOFR] L) —HEOLEHTHY, TNEDHH LT, UHOAIFRET T L AHHD
THBE BB & L CHOLT 5.

T/, BRELFARBTOXROEMRR, #YLT7 Ly oKD EMBL, a>7) 27k
ERELLPOEFOFA IV E LY IRFICRT A= A ML= a3 v/ A5 ) A MEREDA
WRERDLIESD.

1) marbleMe™ : HlfECHiE L VWEBMZETS “FYIVF—-FTL AL R
BIFEDERTH 2 FBUANL, HE4ICLTHEIRTIRETH Y, FHEARRREIMAE, HikoC

RO FFESN X > TRINCH L L3, SECLIZBI 5 [ L7 v v ofFEROw

WAERTEE L2012, 29 LAREHO EBME LR - AT & 2 RENRT R

& 7% %. marbleMe 13, ZOEIIHNT B b EHEN LB AL LTHET 2. &

Mk PEAM A GART VIV = F 7 LA ZAOBRGHNI L - T, SIERFIRT 2HiET

BHATERY [EYEY] EAK] 2 OBER2EZEMZEDH 580 B S/ IRE T

LHLIENTEL., FULZHESF Y ) 7THEREFOSMERLISHEICKSLES &

ET, EBMZEMIEINTVE, KB TIETHAL S Nk h o 72 3E Rl i AT 12

oTw., ZHvorz A 1F, AREIENZNOMBEICEL > TOIL, &S 21MHMH

DHbH=—ARLK M Ay 7 OIFETH D, marbleMe i&, MHKIZE > TOMMFITD "8

MDA v Fax—YavER ELTEMNENZDTH .
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2) PRAISE CARD™ : BREEADWHILE shared mental model DIEIK

FBUAPAER SN T, ZRAAMUEICZITIRO SN, H S5 720 OREEEN
E, EFMEA S RHEANOBATIMEN T 5. AIFICB WU, HTEAS R A H) B O Ml
HL o TBIREARDS, EBUOMEE XX 5 FEEMWA ~ 7 F L7 5. PRAISE CARD i3,
PWERFELEDHES—FEBEIAE) 2 LT, HrOEBEOPTHE SN L KSR %/~ &
SHHALL, ThEBBREOBEE LTTF Yy VICER - 0T 5. 2512, RERGD/ S —
NARNY 2—=%H—FOHTIT) L LTHARALZ LT, BEOEREZOD O S
n, RPN B O EHIET 7 L — AR ST . Z OBREEAROWHAL & it f)
W Dl 2 AMIL, EBANDPHE SN TIIZHE SN S 729D shared mental model % F &, £l
70 2O S PRI CTERELLZ 5.

3) KaleidoSphere™ : 2E 7t v FOMIREWEWRELE O R 2/ Ry
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Social Implementation of Shikakeology: Problem Solving with Embodied Triggers
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Abstract Shikakeology is an academic field that studies embodied triggers for spontaneous behavior
change, known as “shikake,” with the aim of addressing issues. BIPROGY Shikake Lab promotes the social
implementation of Shikakeology, creating mechanisms that enable anyone to solve social issues in an enjoy-
able way. Through field demonstrations in collaboration with stakeholders from industry, academia, and
government, we have verified the effectiveness of shikake and facilitated the accumulation and sharing of
knowledge by participants through designing and conducting workshops that support the ideation of new
shikake, while also working to create new value by combining research outcomes with digital solutions
through their business application. These activities serve as practical examples of Digital Commons, where
knowledge and ideas are accumulated and shared on a digital platform, thereby realizing open innovation
through co-creation among stakeholders. Looking ahead, we plan to apply ecosystem design insights to

provide end-to-end support for solving social issues, from identifying challenges to designing ecosystems.
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Abstract In City X, digester gas generated during the sewage treatment process is utilized for power gen-

1.

eration. To increase electricity output, the city aims to enhance digester gas production; however, a key
challenge has emerged: the inflow volume of raw sludge, which serves as the primary feedstock for
digester gas, is declining. This study investigates this issue through factor analysis using publicly available
data. Although no definitive cause was identified, the analysis suggests a potential relationship between
the organic content of sludge and both the inflow volume of primary settling tanks (PT) water and ambi-
ent temperature. Furthermore, a predictive model for digester gas generation was developed, and factors
influencing gas production were examined. The results indicate that average temperature and the organic
fraction of extracted sludge (“organic content (raw)”) may significantly affect digester gas output. While
this analysis relied on open data, securing high-quality datasets aligned with analytical objectives will be
essential for more accurate and detailed studies. Options include acquiring paid data or continuously col-
lecting proprietary data in collaboration with national or municipal authorities. Looking ahead, this
initiative will continue with the goal of establishing analytical methodologies and organizing the necessary

data infrastructure to enable City X personnel to conduct data analysis independently.
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The Digital Commons Driven by DIVP Consortium
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Abstract BIPROGY is working to create the digital commons of automated driving using a technology
called the DIVP simulator. The DIVP simulator is based on the CG technology that BIPROGY has culti-
vated over many years, and as a result, it has secured a key position in the business ecosystem among
Japan’s leading companies. In order to make an ecosystem function, where many stakeholders are involved,
activities that go beyond the conventional framework of a system integrator are required. The use of simu-
lations is essential to realizing automated driving, and cooperation among Japanese OEMs will be required
to catch up with and surpass the leading US and Chinese companies. The DIVP Consortium is at the core
of a business ecosystem that brings together industry, academia, and government, and aims to make the
DIVP simulator a platform used by OEMs for safety validations. The DIVP Consortium is also focusing on
international standardization activities. The activities of ASAM, an international automotive standardiza-
tion organization, feature a naturally functioning business ecosystem of automotive-related companies,

which serves as a good example of a digital commons initiative.
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Realizing to Social Digital Transformation through Fusion of Mobility
and Healthcare
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L9 B, T REBEANOWELERETEZHEREEIE LI EPATRTHS. 5ikH
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Abstract The maintenance of mobility infrastructure has reached its limits through the self-reliance efforts
of specific operators alone, due to the impacts of a declining birth rate, ageing population, and labour short-
ages. It has become a structural challenge requiring society-wide engagement. To resolve this, it is
essential to build a “data ecosystem” that involves other industries who benefit from mobility and creates
economic rationality through data integration. This paper focuses on the theme of ‘Mobility X Healthcare’,
particularly data concerning the health and daily lives of drivers. Utilising this ‘human data’ can not only
solve mobility challenges but also create rational incentives for companies participating in the ecosystem.
Furthermore, to ensure the ecosystem’s sustainability, it is essential to establish a clear cycle of benefit
return to data providers. Utilising the decentralised data integration platform ‘Dot to Dot (D2D) enables
secure data sharing based on neutrality and individual consent, facilitating collaboration between different
operators. Through these mechanisms, BIPROGY aims to achieve both economic rationality and the resolu-
tion of social challenges, pursuing optimisation for society as a whole beyond individual company

optimisation, namely, the implementation of social digital transformation (DX).
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Realizing a Future Society Where Healthcare is Integrated into Daily Life,
Starting from Expo 2025 Osaka, Kansai, Japan

B 5w 2
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Abstract BIPROGY Inc. has defined its purpose in the exploration of new healthcare services as “realizing
a future society where healthcare is integrated into daily life.” In this context, we have analyzed and evalu-
ated the value delivery process for consumers in the health and prevention sectors. As a result, it was
identified that the value delivery process in the health and prevention sectors, which should consist of dis-
tinct stages: “Subject/Object -> Assessment -> Plan”, is fragmented. We concluded that redesigning this
value delivery process to create a seamless connection among these stages could serve as a differentiating
factor. Consequently, we have initiated the commercialization under the name “Healthcare Driver Busi-
ness.” While there were challenges in commercializing the business, they were able to confirm the
effectiveness of the process at the Osaka Healthcare Pavilion at Expo 2025 Osaka, Kansai, Japan, and have

been working on implementing it in society since the Expo closed.
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Approach for Establishing and Practical Implementation
of a Ledger-Integrated Digital Twin Framework
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Abstract The maintenance of buildings and infrastructure primarily relies on analog methods, leading to
concerns about aging facilities and labor shortages. While efforts to create digital twins using 3D scanning
technology are ongoing, high costs and user burdens hinder progress. To address this, we have developed
a labor-saving process that uses object detection Al to automatically identify and tag equipment from 3D
images, linking them to an equipment ledger. This approach aims to eliminate bottlenecks in equipment
location and information access, facilitating the use of digital buildings and addressing social issues. We
plan to further develop an open innovation platform for collaboration with various stakeholders to enhance

practical applications in building management and realize a digital commons concept.
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Verification and Future Outlook of Conversational AI Agent Avatars
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Abstract This study examined the potential of “avatars equipped with conversational Al agent functions”—
integrating Al technology with XR and the metaverse—to address societal challenges of population decline
and labor shortages. While the metaverse has currently positioned in “Trough of Disillusionment” phase in
Gartner® 2025 Hype Cycle™ of Future-Oriented Infrastructure and Technology in ]apanm. We hypothe-
sized that avatar-based visual and nonverbal communication could serve as a complementary labor force
solution in anticipation of the upcoming Slope of Enlightenment phase, and we demonstrated the effective-
ness of this approach. The results confirmed that “conversational Al avatars” enhance the quality of
information transmission and reduce psychological burden. Field tests in reception duties and resident con-
sultations demonstrated high user satisfaction and practicality.

Furthermore, the concept of “Veteran Al Avatars” specialized for specific tasks is introduced. The paper
discusses how a “Al Avatar Dispatch System,” utilizing these avatars similarly to staffing agencies, could
contribute to reducing employee burden and further cutting corporate costs.

We also envision the realization of autonomous agents and the advent of an “AtoA (Agent to Agent)”
society where Al collaborate. We demonstrate how the role-sharing coexistence of humans and Al avatars
could contribute to forming the “digital commons,” the future societal infrastructure. Additionally, we pro-

vide practical insights toward realizing a new society where humans and Al coexist.
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