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BRICET 2BHmEEET HHM) MEESA TS EWLS, BATIE, JAXAIZEWT, 7
Yo %A, REL. ®WE. TOEDORITHOER - RF BED I aL—Tar itz
BLEER - RTFBIMTHEITOANYA VDOFBAERE) . BE- VYA IILETDIA
THAINEERETCEILALY RELTOHESCEVLWSHMYBAZEDTNNDEEST,

BE., BATEHEEZFREEBEEERMER OS5 L KTOFSL) 2RLCTTOAIL
EhEHEN, ZORTOCHAIN-XO VY=L F LTI, TORIILEZREL. AMERE
BisLTHY. &5t DX - 4 EDX - FREIDVIZDULVT., 2050FE % BIEL TIHED TR IILHA
DECIoPO—FKIyT2ER/L. RLTWADEL, PURDHILSMAIZIEIZIELAD
SMEFUI T NI,

RRIZFEBERIE. SOty a TR 1LRBETOERICEBFDIETIIE T2 L—
arvOFAEM, 2. SEFHOFTOXIED2EEZAM 2 FEY Y ELTERL TULL
EERBALT=,

FE—NRYRFDBHENSIE. BRATONXTAD 9 FEDITIZ L HFREE (CbA, Certi
fication by Analysis) [CDWTTENDEHYGFRBANH o1z, JAXAIL, BEFEEED KT
Q45541 Z@C T, [HI. KHI. SUBARU. JADC., MHIZ E & &1 ITHERDDXTRS Y %
HEHTWD, COTAI Yy MIIE, FEDX. FRBEDX. 743 DX BLUIhLD
TOERE#HMELABRDRAT—IHRILIT—BEBNDOTLAVY—LILRIFEXTSv +D
A—LOEENEEND, JEDXTIIMBSELMBDZ#HES L= L NT O+ X%, REDXTIE
RMTERWZEREE (CbA) JOEREMAEL. TORMF TO LR EZBRGFORGTT—2ITHT
IHTHBZEIZE-T, BEWZZBVI7ZLURETILERIHL, £EDXTIX. REE
H, MBD-MBI U >4 —2 (FUAIDHREMBERICT A ILDEEIETREMHARAL) | R7v—



FHTSAFz—oDaY bFA—ILETESEVSIDTHEZESE (BH. JMAZZBES
FEEBEDH > TLEL) , RIDXTIX., ZZ0ORIT - BERBRLEE (Lightning) 7—
AEFALTODOAY—ILZRET I ENS, TOCIH FORIID 3 EFHEBETIDY—IL
EHARSAVDOMEREEY . BYD 2 FEECTERIRIIZTOFETHH LS,
COADT—F 2T T I—TIZ1E, #E:&ECbA, FITMECLA, BEE{LCOANH S, HEECLATIEW
UQ workshop (VVUQ90, VVUQ10) EWZNS T —F 255 IL—TTIRESINTLVACredibility As
surance Framework (CAF) #ERAL. =ZEDT—2#FALEGNL, BROFE. Il
—yazﬁﬁw4%&%h€ﬁooV&VWwﬁmﬂmMNHMﬂmM®%Hmﬂm®%E
[&. UQ (Uncertainty Quantificationan, FHEEMDE=EIL) LULV\5. E5D2FIHLENHTE
BREZBHTELIBITBMORAENROOENTE Y. TORIZODAIHZ 5L LS R/NIZE D,
RATHEDCOAT HEIRRIZ., COBFTEMZEROCTEERZRIEZTOETEICHE > TLSA, AIAA
MDFSMBE (Fl ight Science Model-Based Engineering) CommunitylZZ&i0. Z Z MRecommended
practicelCEDE, CLATO LR EZHBEFETHD. SEDUIZDNTOEMICITIAXALTE
BRIZSMLUEBZ ) — FLTWERL, BE{ELCOATILSAEDAE-2 Lightning Committee &
EUROCAE Working Group 31 Lightningl2&MmL TWL\%, REZICEFKE., EEENEELT
DXTOPxy bTHONEHREDEEZFKSDX ConsortiumlZDULNTHEREA L 1=,

DX Consortium K23

® CHAIN-X (CompreHensive Aviation Innovation by digital TRANSformation)
« Established by JAXA in June 2022
» Supported by METI, JADC, JAI, etc.

[Philosophy] -

+ Expanding the base of aviation industry and
strengthening international competitiveness by
DX with industry-academia-government
collaboration

+ Developing human resources for DX in the future
aviation industry

DX Platform

ﬁ

[Mission]

« Creating innovation of development, production, and
services in aviation industry by promoting DX
throughout aircraft life cycle

* Providing a place for industry-academia-government
collaboration and promoting DX research

RV 4 . .

B E : DX Consorthium

FZNR) A FDEIiottKIEZ, RKEDOO—I)LR - O RIZT, YRATLHEENLEN - #
HREDEFEL LTHARI—EVI VD VDHEEERCERNZY A V)L, ERAAERITOEM
BESBMYANOEHRAO, TUOUDETERE. TUoO U DRERE (K, B, Kl
R, BOREEDEHELWVREEFHETTIVOUNEDESICEMET 20 EFETILIE) ICHKE
LTERLEESOREZMANML. TEEORYDMEDTRKIZCDOWLWTIRR T,

BEDEBEXTOAINESI VDRI A—A—23 0T, DHICKBHEEE (Certification by
Analysis, CbA) WERELD, REEXEFDOH AN LDRBIET—42 &£ ZDREEIC M.\%fat‘/
—ILOFETHY ., TOFINRETIIIZECHAEET, RIAFERZERLAHUBLE
EOWMTXEIT IDELHD, TOFIL I~5‘/Z77J-—%—/3/0)£ﬂ§'€ﬁ)é7'—'37k
F. SEITFELGEATPVY—X, FiEHE. TV XKR—LHIRAHY . HEERMETIERX
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HDHERIPHEL L., =, HANOCHBFEBA-a5RL—2avICk>T, SLIZEHIC
55,

RIZ, EKODTOO=TY)oy NTOoEX] B TFA4XYED R TR LEHZETRLT,
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DU TIR, ReEMEEPIR MIEEBMLTWS, LML, RE2MEHNBEH B0, BEILE
(F# L WAHEORBRIEDOEMITEERICL D10, RIOERICIRGILE L BAEZIEF > TOH
ALTWK ZENREIZHRBZENS,

REZIC, FAARPZOMOBHILBIE, RIEOERLELZTOREERDEEIZL > TE
LT EHEOICIELEZELZFALTEY., EASALAIO—FT Yy TZ2EKRL., #EFEZHE
HRAAEY T Rz 7OREAEICEDEE >TWSERBN., SEEBHALELL, RET
EEEOEVERRBODICTOAILRE A — FORDLMEEZR- LT A2

EXAHEE I,

Modeling & Simulation for Certification

* Make
* 3D Printing, AR/VR
* Inspection

The Boeing Company

accelerate Technology
Readiness Level (TRL)

Digital Twin, 3D modeling, advanced analytics optimize design, production and launch of product

BEE A4 T7ERF7OEX

F=NR)RAMOUOKIE., BHOMEEDTICH(THERETEEEITEELDXIZDNT
REALTz. MEBDOSA JHA VN FEEICRLN O, BITOERZORE - X+ - #EID
WE RELT7YIDX) &, FEAOBERICATZHFLOTOELXATORE (I35 =
a—DX) D2BEOT7IO—FHIRELLD, TOE. BITHKDODXEDFEROMEEHE
A5 ATHNXTOCRZHRTEIILENBETH D,

MEREEDFERNIENT, BAOEMIYILEEDAS OTIL—2 a3 VEEANEEIC
HoTETWS, VJO+R BHE - RBAETAER) #HIZ, LB TAERETPHILT
BE, ReMEZRRTIVLELH D, Tz, 7—V—TOLIAETON—F v ILL T
JL—2avigl RYIJ45—2a DRISTOANTA T L—2 3 UETUVHEL
ERHCENEEICHES>TETLS, HIT, BHEENEDLIMERFAREICSEVTIE, TV
ANT—EARETILOEEIA—I Y MOTSY b I+ —LEEBFETDHIENTAREL
B, AT L—2a30FRYPT K LTHERA—D—0ERRZLITFSOIZE. 4K
SA VPRI VE—ENEEIZREDMN., A4 F5 4 IZBAL TILSAE S-180 2 w7 4 TARP4
754CA54761B7z EDDXHLEE L =AM K54 >, G-34TARPGISITAIICRET 5454 K54 D
REMNETHF T, £lzo REZUF—FICEL TIX, SysML (MBSZ%:EEihd 5 5EE. ReqlF (Requ
irement Interchange Format). IS0 10303-242 (STEP AP242: X IZCATIAZ=ICE&ET 51
®). 180 10303-243 (MoSSEC: ETIAR—R TR ETINEHEETHELS5GET+—<T v M)
EWotDNH B,

REMETOELRETORILRA LY FEREERT LH-OICE., FARMNBFEDANICRZ Y
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F—REEBITT—EEHRBFTENTSY T+ —LBNRETHD, BoeinglTEHDEHN
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ZRHBTHEA) PLAIL (—DODN—F Y ILGEEAEREEH L TERHI/ R TS &
SHAMHEA) BT IDELNHDIEEAOND, XTS5V b I+ —LEZBFETEHILE—
TENMTSEIFRETHY . XA T75¢E LT, EOXEXZETHANLEREAD. 28
BAARSA DV EBEELRARTH D,

Aircraft DX@D;EEIZH LNTIL, EREIDXEEFEDXEFREIDXIZSML TEHE Y. SysMLDEET
EMNEZMBSEQETILEE > TINLIDDTITAETAEZDHECIENETHD, VIR
TRAOERIZHBDE S, AT HRILF—0OLXaL—L a3 VDEREHAK - DXTLL
NAETA—F I B BSECT—42Z2RBBLTTORILALY FEEHESES, T
nizkyY., £2AKROFARHELARALEL., FHAEEHFOFZEFMARSICHDL, EFERXTL (3D
ETILWOBOM: Bill of MaterialsZEZEL) ICEALTEMBEOVIOEXAHY . MBSEF
FAWTEEIRATLOAKREZR B L. BEDLRKRETORILALY FT:EETLHILET, &
EVRATLOODERZHARETICREIARBL., HHAEEOEEZR/RICIFEFTLI LN
A[REIZ/E Y. Bill of Process (BE&ETFE) LDEELERT S, CDLSIC. MG E
BIE, MEBORENSHEFTEREZTOAILALY RT—ELTOHLSIETH D,

Y—T 474 7—2320IID20TH, ETTIFILALY RTOHRWTL2HRZERZS1LT
BlEEZDTADIY FOFTHRBELEZVWEESRA#ZE T,

FEU/SR )R FDForseliusKlE, TORILFS VR ITA—A—2a v EMESES=0
2. TTPANTODTYINREIZTTOANIVA—TS5A4RXERDB] EWVWSED 3
VEHRBALIZ, TUALIUOZT) UTERRIE, ETIAR—XADIVIO=F)ITELR
TLAT7—FTIOF¥HREEFRAL., 5TE - REH OB - BE - PICESET, ERSA
T4 LEERDMEEZBET 2FEMN THESNIZIL—LT—VDEEICERZELITL
5, RKEBFRDTOANI VDT Y UTEIR, TORILESFAE—a VEKR, T—4
DB LI VAIBABIE 1 EE LTS, COBBTIE, HOWDELRNLTOTORILYA
v, BEINFAUTICI VR, VUTLESIZEOWVENL—YEY T4, HET - &
& HEORERETOaY I XA L—2avER, BEUVY IRz TEN—FOIT7H
EEICHESINLT7IO—FE@BALIz, EELRDIL, 100%DHEEEHFRDODZETHY.
MEHRSn-7—o 70— & TEHKShA TV VR OEZDL E, AIEFRAL
TI7—9 70—OMEPERDHT. 7—X TV FrEAREEED. SAELRIBIZHELHE, %
REARDEEZXIET HEREBELEDRILZEIELTL S,
TOANIVEA—TS54AXDHEIE. TOFIWZEIZERDE, H4N\—tFXFa)Tq - AN
BIBARE - BBEEE TS ANV —LHRL DD, T2 DBEEFMYAANTE HIRET, KT,
TR, HE, . #HBERICETIXE. BE, AKELLOT 20N EEFTOR
BIEETSOORBBEEEZBETILTITOAETNELZRLEWNL, TOALI VDT YLY
. TORIILALY FEARTOEBEE. Al Ial—>avickoTHiEEhd (Y3
AL—2 3 ORI . WUQ (EEEMEEM) o, BITICLIRALEEZET) . V32
L—2a Vv ETRMNEKRBELZEMS LI EABME, ChETRBIINTERI VDS
TIVUIXEIZOWTHBINTREL, TP T 2T DT—4 70— & 42 LPDFAOWOR
DEXZEFEAT HDIEPDH. BEDY—ILIZEKFEELET. DOV I o7, ¥, 754
N—IZhhH LTINS —T ) —NERTEDLIBAMANED TV RETH D, V—
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JUIEIKTFIZIX, RECIF, XML. UML. CSML. QIF7s & DEMBIFENTFEET 5. TD=HIZIE,
TEOREABLUENERAGR, a2V —T L, BAF. BHUBEOREICHE LA TNIE
LY,

BB EERE. TS U/ PATL/VI ROz 7OHERLGFE. ERONEREMKEET
—ADRABERICE>TERTEETHD, AaVET D LHGOEBRAICESETOT
T4 T DERELRY TSAXY—DHELETIO—FHUELHFELTLS, ThiZkY., ¥4
IINE A LOKRELEHRENRIAENS, IS0 SmartE VWS BYBEHEE, 2 —X5—XfHlD
INE LTS, &#IZ, ForseliusKklx, 100%T5—271)—T, 5@, %it. Bf. 2%
BRICITOIMESINITOINIUA—TS5/4X%BEL. 1S %EHRL. 2EH—
AKEG-OTIDBEEICAD > TRYMORELLEH SO THEAL -,

INRIT A APy 3 0TlE, EERTESH A/ IR X FEITERDITTHONTZ, Fik
KR&EYLARIZ, TPALIVA—TS54XICEALT, BET IR EDEEFTTEESED
BIFTWL 2012, BE=ZZFZFITClier 1IOHRTT A ILEN SN TWBIRIRZA, Tier 2,
AL DBEITESEAZTHOINEERMAHY . ILOKAN S, BATEEELWVKRTHYRE
THEIN. DXBEATWDETAVHERDE. XDTSY b7+ —LDOREAKREBLZOTI
BONEWSEZENH =, HEWLT, AlIZTDVWTOEFRMASRBEZ E WS BRIIZX L. Rich
ardK(X, AlIZT ORI TSR TA— A= a3 VICBEVWTINETABIIToTEE
BZ5IEME. 100%T5—T) —THEZKBICALIESILICHIDERZ L, il
T, BOKKVEIliottKICHRIZCEHN L TRELGXTS Y FIT+—LEEDIDH., T—4
7Ot€RaAy rO—)LZLELETHBMBETEELTWKDE, BKTIEELLNERIZHY
ZO5MNEVSERINHY . FEFRC REINDSI T2 ZH/OIEFEETIEIDHEOLELDH
Y, BRIEY ST RR—XADHY—ERIBLEZ DN, TD=ODT—2DEEAE5IToTL\S
EDEIELH T,

4. BEYE - BRI : B ERECR T -FERE
eVIOLOXARZHFIDITMZEDEEBSHLE-ZTDEDBEEILL. HDWIFAIEIMOERIZE
LT. ERNTHRAGERBIITHONA T S, SAE-GI4OAIDADAIRRRIEZED—HITH S,
EDESLGRMORYBAZRALT, TAONEHTEL0H,. TLFADEI AN, BF
BHERDEZAPHEZIBOHALEDTERT =0, KARILEERE LT,

10A1TTB1FAS A LRAESN=RtE YL 3 U TIL, TROERE.
@ $#t #MF. RRAXFARFRIFRMREN RHEHAKE
TEDIZD /AR X FHEHNT=,

@ Robert Pearce, Associate Administrator | NASA ARMD

@ Takumi MORI, Business Development Director (NE Asia), Eve Air Mobility
@ B Bz, HMAEHSC/abAir KFKEHER

@ =5 FE. BRXEH Y LXAF 74 X KEXEFHERHLE

RAICHPHENGEY A VDT —IYDERFORNNH o= BREOFERICIE, /34
Ay FFRROBHEOSE. REAFORBOVERE. MEEHOEEKRE. FL-ZE£MHD
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TrYTT7%22HATEHLRATLOVTAOERICHLTEEEEIA=NA) T 85— a0 y—
ILWORFEZETO-TEY. VVOIX MEIEBZEEDH TS, LALINEZTTREHET+RESE
Z. VOICELT., SEICBRIEENEVATAICETS20-FIy TZ2HEEERLTWS
"o NASAIZERBERIICERIEZHE D, REHICEEEZRIFILVEIMIOSRBREERTT—4
ZIELTWSELS,

NASAIL., MZEEMDBEHNEICHITT, 754 FREBOVRTLAT—FTIFYDEE, E
HORIELE, SEIELETFAALCEERLEEL TS, FENEBELLT, MIEVR
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L. PAMNICREGTKEBZEEISIILZHELTLS,

O LERYMBACEZLIBFOEMMBNIDETHY .. NASAIZEY XELHEEZEZITL
5., L&,

FINRYR FOFEKIEX, BENBERT—4 v F%FHEL L TLVAHEVE AIR MOBILITYDER Y
A DTN LT=, EVE AIR MOBILITY(XEmbraerm™b5 R E 7™ b Enf=eVIOLD A —H
—THY . RiEeVTOLOHIK & HET B H—E X, VECTOR (UATM) & LV HeEBDMMZE3EE
BYIJrDz7H#RFELTVND, BERBAELTLAIHAKIE., 46EFVDY T I IL—X4
14 7. BRMEGEBA100kmE WS EHRT, UMD v 3 U DINDEEF/I-EHEER
TWb, TEREHFEFHDY TS VY—DOBEIEIRI> > TLV S, VECTORIFANSPFZ I+ TlEA K, /N
— T4 R —F+FPDEEFEELEMESHZ2 -4y bELTWLB,
eVTOLIXEmbraer DEEFDEERZE> TREHR T, 734 -\ - T4 XD AT LEFERAL
70 34 TESEDTRIZARLTz, 266275 V)L, HWLWTT A1) AFAA, BARTHEA
DFREE. BHXAAZIEFET. TORBMEEMZHIBTEIEVNI 21 LTAUTH D,
Ff-. ConOps (Concept of Operations, :ERA#MEZNHFERE) ITZETHMYHATETH
Y, BRICEVWTHELIRBEDMERFHEDEDBEERICHIT-ERBGESDT—F >

L https://ntrs. nasa. gov/citations/20230003734
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GOIL—TI1Z8mL., eVTOLZED LS ITRIFL TS A EWVWSIHEEZE LTS EERBAL
1=,

FZNRYRMDEBRIX. MESHFOYI LI F7IVOZ7, ZLTY 7 k7Y
HILADRELT, AIEEBEEOL-ODORRRIETOCRIZDODVNTHEEKRETo1z, AlZH
WT/rM Oy FELTMZERZER. EETLILIMMVERLIN, HRAKEDI VD=
TH., EEECREHEHEAR LGN SAIZMEISERT 50, SEIFHEMYBAZET-
TEY., ZOFRTH, EASAAl a2t T rR—/8— (LRJL1 : ABIDIEBIZT S LAIL
2 NAEAIBNF—LZHT LANL3 : KYEAEZBEEE D536, LRI, 2%k
W WER IO+ XZBZELTLVS) . FAA Roadmap for Artificial Intelligence Safety
Assurance (—EDRAEFE - AIOREREICEATHTOOREAMATIN, VURIVBEEINT
WABFEDMEIDA R TLOFRICEAT DI L, FlhyTAIUBDOEASALERY ., 1)
A DEVERNSEENICR NATY TOT7 TO—FZBMH> TN 2 EARFA TN TL
%) . SAE International Committee G-34 Artificial Intelligence in Aviation (EUROCA
EWG-114. L DERZEET. WFE TR EZHEARa VT MIE L, MEEICETDKY
REGEMO-OOHEMEZIEIT, AIFEMICEET SFREORMEZERMLTLD) . £LT
AIDADBRARFRIETA LAWY A AR TLDE-ODHRRIETOERIZET HE%E
HEIZEWT, EASAa V2 T b R—/X—OWFE T2 XDOHAE L &R, MathWorksD T 1 —
TS5—= Y= LRy ZONFEE TOt A~ADEA. WEEH O X (CHIAIVRT LA
ORFRRIETOELADEFE. BAKOM EDABBRM S A TLOY—XARET 4 EiT>TLY
3) . UEADF[IELTEIFLE:, RRIC. RETOERORAHE. RIETOEZIXHLHEEK
BO7OER EEEFEEDEEEEE DI EAHRICAINZ T ONIREBEEHRTHIEER
k1=,

EASA Al Concept Paper 9 SClabAir
EASA proposes W-shaped Process in the Concept Paper.

(ubleystem requrements & devgn

Software Certification Laboratory for Air -9-

BE :EASA Alavt T FR—/A—TIRE S h1W-shape Process
FOE/NR) X MDBERKX, FIFSEHELEEPEERTOI v ) 7. NEFOEKLN

A/ R=L 3 RIETOS S L SIP) OEBFHETVATLTOATSI LT ALY Z—FE5H
-RBENs., BEEOERICAITI-HAEXEDT7 7TO—FDEWZDWNTEHRHALE, =
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@® Marion N. Chivot-Legris, MSc, MiM - Director, ESG & Sustainability Strateg
y, Edmonton International Airport (YEG)

@® Jonathan Archer, Director, Aerospace Standards, Strategy & Innovation, SAE I
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Concept of distance from the hydrogen receiving base to airports So urTrn

® Hydrogen is imported at a large-scale receiving base for use in power generation and other industrial sectors. A portion of
it is transported by pipelines, tank trucks, rails, etc., to secondary terminals and other areas of demand.

® |[f the transportation distance increases, additional transportation costs will be incurred, reducing competitiveness against
electrification costs.

el Large-scale \ Note 1: As a result of interviews with busi and related orga: , we assumed
( e receiving ——fesn - that transportation by tank trucks would be imited to a 200km radius.

| ving
o\ @ | A=

/ Urban areas, /™~

¥

X ~. , . Local production for local consumption
E -\ _l ol '“°""‘a’3?c‘fs argas, AN E x (Using surplus electricity*?)

/ - N\ A .
- A ) 5
~— __— Isolated island
o ~ 200km hydrogen manufacturing base
( A== secondary

base
~ '-" 7 8= Unsuitable for secondary transportation
o= ﬁ - remote location

Local production for local consumption
mo.']’n'}’a‘?,',‘o?,’: g?éas _.on some isolated islands and mountainous areas
- elc — (High manufacturing cost)

Note 2: If it is independent from the grid, hydrogen production using surplus electricity from renewable energy sources is expected.

In this scenario, the costs are anlncni!ed to be lower mmiared 10 other Iocalli iroduced cases.
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YEG FUTURE HORIZONS
ON HYDROGEN

Navigating the World of Opportunity

THHY DROGEN
REVOLUTION

EDMONTON INTERNATIONAL AIRPORT IS HARNESSING THE POWER OF
SUSTAINABLE ENERGY TO HELP PROPEL THE REGION TO A GREENER FUTURE
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Susan Ying, SVP of Global Partnerships, Ampaire

Graham Webb, Chief Sustainability Officer, Pratt & Whitney
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Regional flight demonstrator

Aircraft integration, mods and testing

KEY TECHNOLOGY ENABLERS Thermal Engine
. Fuel tic AL oK
- Increased efficiency
HEP Controller foreie
- Hybrid Electric Control strategy

- Architecture and safety protections

’& High Voltage Wiring

= 1V distribution
Aircraft Installation
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Pragmatic approach using today’s technology to enable fast learning
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o . o o
i 1 ] ] ] ! 5 1]
L 1 1 1 1 +
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Implication The Value Proposi‘ti‘on Pace With Rapidly Implementation Strategy
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for Quality N Changing Definitions of Are Misaligned to New Ways
Expectations N
Company Boundaries of Working
Image taken from ‘Quality Management in 2025 byGartner BAE SYSTEMS
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Engineering, Test & Technology Boeing Additive Manufacturing

Conceptual Sustainability Gains Matrix

Indirect Gains due to material and
manufacturing gesource reduction

Increasing positive =
indirect sustainability
trade

lightweighted p3rts with
large material &
machining requjrements
Positive (indirect and dirgct gains)
sustainability trade Direct gains dug
""""""""" o to part

optimization
Un-optimized parts with Optimized §nd
minimal materfal and lightweighted p3rts with
machining requirements minimal materfal and
(neither direct of indirect machining requifements
i (direct gaips)

i _x -
eg 'hﬁve -reasing positive Direct

sustainability trade sustainability trade sustainability trade

Negative
sustainability trade
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