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Abstract

The European Union has introduced the Carbon Border Adjustment Mechanism
(CBAM) in order to prevent carbon leakage, that is, to prevent industries within the
European Union that bear carbon costs under the emissions trading system from
relocating production activities, under international competitive pressure, to countries
or regions with less stringent environmental regulation. Since its proposal, however,
the CBAM has been questioned by trading partners, and the Russian Federation has
already submitted requests to the World Trade Organization for dispute settlement
consultations and for the establishment of a panel concerning the CBAM, making it the
first WTO dispute settlement case directed squarely at a carbon border adjustment
measure. Yet regardless of the eventual outcome of that case under the WTO dispute
settlement system, the regulatory compliance burden that the CBAM imposes on
industry is unavoidable. In other words, industry cannot rely on WTO rules to eliminate
the measure at issue altogether, and therefore has reason to seek concrete means of

response.

This article takes Catena-X, the supply chain data ecosystem established by the
European automotive industry alliance, as its object of study, and examines how,
through a standardized data exchange architecture, it assists upstream and downstream
enterprises along the supply chain in responding to increasingly stringent information
disclosure obligations such as carbon footprint disclosure, and thereby reduces the
regulatory compliance burden faced by industry under the continuing intensification of
environmental regulation. The article first analyzes the substance of the CBAM regime
and the issues arising under the WTO dispute settlement system, so as to establish the

necessity for industry to respond to the European Union's environmental policy; it then



examines the development of Catena-X, its governance structure, and its technical
standards; finally, from the two aspects of automated machine-readable contracts and
data usage policies that restrict the purposes of use, it analyzes how Catena-X reduces
enterprises' compliance burden and increases their willingness to engage in data

exchange.

Key words: Carbon Border Adjustment Mechanism (CBAM); World Trade

Organization (WTO); Carbon Leakage; Catena-X; Supply Chain Data Ecosystem
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I Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003
Establishing a Scheme for Greenhouse Gas Emission Allowance Trading Within the Community and
Amending Council Directive 96/61/EC, 2003 O.J. (L 275) 32 [hereinafter Directive 2003/87/EC].

2 European Commission, The European Green Deal, COM(2019) 640 final (Dec. 11, 2019).

3 Regulation (EU) 2021/1119 of the European Parliament and of the Council of 30 June 2021
Establishing the Framework for Achieving Climate Neutrality and Amending Regulations (EC) No
401/2009 and (EU) 2018/1999 ('European Climate Law'), 2021 O.J. (L 243) 1, arts. 2(1), 4(1).

4 Regulation (EU) 2023/956 of the European Parliament and of the Council of 10 May 2023
Establishing a Carbon Border Adjustment Mechanism, 2023 O.J. (L 130) 52 [hereinafter Regulation
2023/956], recital 8.

> Id., arts. 2(1), Annex I (i F 2 S F) ;arts. 6,22 (¢ SFLB/HEIAL KTH) .
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6 Id., art. 7, Annex IV.
7 Regulation (EU) 2023/1542 of the European Parliament and of the Council of 12 July 2023
Concerning Batteries and Waste Batteries, Amending Directive 2008/98/EC and Regulation (EU)
2019/1020 and Repealing Directive 2006/66/EC, 2023 O.J. (L 191) 1, arts. 7, 77 »
8 Regulation (EU) 2024/1781 of the European Parliament and of the Council of 13 June 2024
Establishing a Framework for the Setting of Ecodesign Requirements for Sustainable Products,
Amending Directive (EU) 2020/1828 and Regulation (EU) 2023/1542 and Repealing Directive
2009/125/EC, 2024 O.J. (L 1781), arts. 9—11.
° Directive (EU) 2024/1760 of the European Parliament and of the Council of 13 June 2024 on
Corporate Sustainability Due Diligence and Amending Directive (EU) 2019/1937 and Regulation (EU)
2023/2859, 2024 0.J. (L 1760).
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10" Catena-X Automotive Network e.V., https://catena-x.net. (last visited July 7, 2026)

" World Trade Organization, Trade Concerns Database, European Union—Carbon Border Adjustment
Mechanism, https://tradeconcerns.wto.org (last visited July 7, 2026).

12 Request for Consultations by the Russian Federation, European Union and Its Member States—
Carbon Border Adjustment Mechanism, WT/DS639/1 (May 19, 2025) [hereinafter WT/DS639/1];
World Trade Organization, DS639: European Union and Its Member States—Carbon Border
Adjustment Mechanism, https://www.wto.org/english/tratop_e/dispu_e/cases_e/ds639 e.htm (last
visited July 7, 2026).

13 European Environment Agency, Greenhouse gas emissions from transport in Europe,
https://www.eea.europa.eu/en/analysis/indicators/greenhouse-gas-emissions-from-

transport?activeAccordion=546a7¢35-9188-4d23-94ee-005d97¢26f2b (Nov. 6, 2025).
14 Regulation 2023/956, recital 32.
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18 European Union — Carbon Border Adjustment Mechanism, WTO Trade Concerns Database,
Specific Trade Concern IMS ID 49 (Comm. on Mkt. Access),
https://tradeconcerns.wto.org/en/stcs/details?imsld=49&domainld=CMA (last visited July 2, 2026);
European Union — Carbon Border Adjustment Mechanism, WTO Trade Concerns Database, Specific
Trade Concern IMS ID 148 (Council for Trade in Goods),
https://tradeconcerns.wto.org/en/stcs/details?imsId=148 &domainld=CTG (last visited July 2, 2026).
1 Directive 2003/87/EC.
20 European Commission, Proposal for a Regulation Establishing a Carbon Border Adjustment
Mechanism, COM(2021) 564 final (July 14, 2021); Regulation 2023/956.
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2l Regulation 2023/956, art. 2.1, annex 1.

22 Id. art. 2.4, annex III.

2 Id. art. 32.

2 Id. arts. 32, 35

% Id. art. 31.

26 Regulation (EU) 2025/2083 of the European Parliament and of the Council of 8 October 2025
Amending Regulation (EU) 2023/956 as Regards Simplifying and Strengthening the Carbon Border
Adjustment Mechanism, OJ L, 2025/2083, 17.10.2025.

27 Regulation 2023/956, arts. 5, 6.

8 Id. art. 7.
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4 GATT, art. X:3(a).

46 Agreement on Subsidies and Countervailing Measures, Apr. 15, 1994, Marrakesh Agreement

Establishing the World Trade Organization, Annex 1A, 1869 U.N.T.S. 1 [hereinafter SCM Agreement],

art. 1.1(a)(1).

47 WT/DS639/1, at 4, 5.

B Id.

4 SCM Agreement, art. 3.1(a).

30" Communication from the European Union, European Union and Its Member States — Carbon Border

Adjustment Mechanism, WT/DS639/2 (2025); Understanding on Rules and Procedures Governing the
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Settlement of Disputes, Apr. 15, 1994, Marrakesh Agreement Establishing the World Trade
Organization, Annex 2, 1869 U.N.T.S. 401 [hereinafter DSU], art. 4.7.
31 Request for the Establishment of a Panel by the Russian Federation, European Union and Its

Member States — Carbon Border Adjustment Mechanism, WT/DS639/3 (July 10, 2026).

32 GATT, Ad art. IlI(Interpretive Note to Article III).
53 Panel Report, Indonesia — Measures Concerning the Importation of Chicken Meat and Chicken
Products, 9 7.192, WT/DS484/R (adopted Nov. 22, 2017).
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3 Reinhard Quick, Carbon Border Adjustment: A Dissenting View on Its Alleged GATT-Compatibility,
23 Zeitschrift fiir Europarechtliche Studien 549, 560-570 (2020).

55 Michael A. Mehling et al., Designing Border Carbon Adjustments for Enhanced Climate Action, 113
Am. J. Int’l L. 433, 459 (2019).
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6 GATT, art. I:1 ; Duran, supra note 38, at 92, 93.
37 Sato, supra note 43, at 399 ; James Bacchus, Legal Issues with the European Carbon Border
Adjustment Mechanism, CATO Inst. Briefing Paper No. 125, at 3 (2021).
58 Appellate Body Report, Japan — Taxes on Alcoholic Beverages, at 19, 20, WT/DS8/AB/R,
WT/DS10/AB/R, WT/DS11/AB/R (adopted Nov. 1, 1996) [hereinafter Japan—Alcoholic Beverages
1].
% Appellate Body Report, European Communities — Measures Affecting Asbestos and Asbestos-
Containing Products, 4 101, 115, WT/DS135/AB/R (adopted Apr. 5, 2001) [hereinafter EC—
Asbestos].
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0 Japan—Alcoholic Beverages I, supra note 58, at 23.
1 Appellate Body Report, United States — Import Prohibition of Certain Shrimp and Shrimp Products,
9 115-122, WT/DS58/AB/R (adopted Nov. 6, 1998) [hereinafter US—Shrimp].
02 GATT, art. XX(b), (g).
3 US—Shrimp, supra note 61, 9 115-122; see also Appellate Body Report, Korea — Measures
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Affecting Imports of Fresh, Chilled and Frozen Beef, § 164, WT/DS161/AB/R, WT/DS169/AB/R
(adopted Jan. 10, 2001) [hereinafter Korea—Beef] (discussing necessity test under art. XX(d)).
% Panel Report, Brazil — Certain Measures Concerning Taxation and Charges, 9 7.880, WI/DS472/R,
WT/DS497/R (adopted Jan. 11, 2019).
5 Mehling et al., supra note 55, at 465.
6 Korea—Beef, supra note 63, § 164 (establishing the weighing and balancing test under art. XX(d));
EC—Asbestos, supra note 59, 9 172 (extending this analysis to art. XX(b)).
7 Korea—Beef, supra note 63, § 166.
%8 GATT, art. XX(g).
% Panel Report, United States — Standards for Reformulated and Conventional Gasoline, 9 6.37,
WT/DS2/R (adopted May 20, 1996); Appellate Body Report, United States — Standards for
Reformulated and Conventional Gasoline, at 13-22, WT/DS2/AB/R (adopted May 20, 1996)
[hereinafter US—Gasoline AB].
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70 US—Gasoline AB, supra note 69, at 19.
" US—Shrimp, supra note 61, 9 137, 141.
72 US—Shrimp, supra note 61 Y 150, 161, 164.
73 US—Shrimp, supra note 61 Y 161, 164, 166.
74 US—Shrimp, supra note 61 9 166.
75 Panel Report (Art. 21.5 — DSU), United States — Import Prohibition of Certain Shrimp and Shrimp
Products, 99 5.43-5.144, WT/DS58/RW (adopted Nov. 21, 2001).
76 Appellate Body Report, Brazil — Measures Affecting Imports of Retreaded Tyres, 4 213-252,
WT/DS332/AB/R (adopted Dec. 17, 2007).
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7 Appellate Body, WORLD TRADE ORG.,
https://www.wto.org/english/tratop e/dispu_e/appellate body e.htm(last visited June 24, 2026) -
8 DSU art. 16.4.
81 Kristen Hopewell, Unravelling of the Trade Legal Order: Enforcement, Defection and the Crisis of
the WTO Dispute Settlement System, 101 INT'L AFF. 1103, 1104 (2025).
82 Multi-party Interim Appeal Arbitration Arrangement, WTO PLURILATERALS,
https://wtoplurilaterals.info/plural initiative/the-mpia/.
8 Id.
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8 Regulation 2023/956, art. 2.1, annex L.
85 Buropean Commission, Proposal for a Regulation Amending Regulation (EU) 2023/956,
COM(2025) 989 final (Dec. 17, 2025).
8 Gary Gereffi, The Organization of Buyer-Driven Global Commodity Chains: How U.S. Retailers
Shape Overseas Production Networks, in COMMODITY CHAINS AND GLOBAL CAPITALISM 95
(Gary Gerefti & Miguel Korzeniewicz eds., 1994); Timothy J. Sturgeon, Johannes Van Biesebroeck &
Gary Gereffi, Value Chains, Networks and Clusters: Reframing the Global Automotive Industry, 8 J.
Econ. Geography 297 (2008).
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87 Regulation 2023/956, arts. 5, 6, 35.
88 Regulation 2023/956, art. 7, annex V.
8 Regulation (EU) 2023/1542 of the European Parliament and of the Council of 12 July 2023
Concerning Batteries and Waste Batteries, Amending Directive 2008/98/EC and Regulation (EU)
2019/1020 and Repealing Directive 2006/66/EC, 2023 O.J. (L 191) 1, arts. 7, 77.
% Directive (EU) 2024/1760 of the European Parliament and of the Council of 13 June 2024 on
Corporate Sustainability Due Diligence and Amending Directive (EU) 2019/1937 and Regulation (EU)
2023/2859, 2024 O.J. (L 1760).
1 Regulation (EU) 2024/1781 of the European Parliament and of the Council of 13 June 2024
Establishing a Framework for the Setting of Ecodesign Requirements for Sustainable Products,
Amending Directive (EU) 2020/1828 and Regulation (EU) 2023/1542 and Repealing Directive
2009/125/EC, 2024 O.J. (L 1781), arts. 9—11.
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92 Federal Ministry for Economic Affairs and Energy, The Gaia-X Ecosystem- A Sovereign Data
Infrastructure for Europe, https://www.bundeswirtschaftsministerium.de/Redaktion/EN/Dossier/gaia-
x.html (last visited July 13, 2026).
9 European Commission, A European Strategy for Data, COM(2020) 66 final (Feb. 19, 2020).
% Cofinity-X GmbH, About Us, https://www.cofinity-x.com/about-us (last visited July 13, 2026).
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% Catena-X Automotive Network e.V., Catena-X Operating Model: Why—Understanding the Catena-
X Data Space, https://catenax-ev.github.io/docs/operating-model/why-understanding-the-catena-x-data-
space (last visited July 13, 2026).

% Catena-X Automotive Network e.V., Catena-X Operating Model: Why—Understanding the Catena-
X Data Space, https://catenax-ev.github.io/docs/operating-model/why-understanding-the-catena-x-data-

space (last visited Aug. 18, 2026).

32



2 » 4 BASF - BMW -~ Henkel ~ Mercedes-Benz ~ SAP ~ Schaeffler ~ Siemens ~ T-

Systems ~ Volkswagen 2 ZF ~ R $ 3 & F7 o THBEF - TR ? Fooi

)

Jav

TR~ 2R RIAURY PRSI ELD o RIREFHE AT 2

Catena-X 3%# 2 JR4% » " o Catena-X TR 2 44 i 4 7 & 74P M Tl 2 2 4k o

I
5

&—&@ﬁr%MLﬂiﬁJ\rﬁﬁiﬁﬁﬁjﬁrmﬁigﬁﬁj

Ean A i RITARFE T F R PRERE LR TR E o JE

F_‘-
]

AR G2 P R R T aRE ks o

Catena-X 2z_ 3 jir2g 1‘]&’34‘% GAIA-X & W% 74 7 2 ¢ (International Data
Spaces Association, IDSA) 2 fz 4 &1 & > & /T* B A ¥z % ﬁ I BER G
Feag # o3t ¥} >Catena-X # F 5 ¢ B EE & EINF T L B i 8 B(Eclipse
Dataspace Connector, EDC) » F# >t B2 B {7 @ kg 87 k2

*—&7 F#il[ﬂb‘ﬂ/‘\/\%“l"“‘]"ét BFT7 A‘t"%’%l}z\j\’\!ﬁ ‘]'\”// ijﬁ’é/'é’\%

BoERBEARPRET FRESELE TRED RRB ORI A 2

<=

A S FHEG NG FE D IR R B A
BB AR ARTE B TR B o AP RILT  BER .E'TIA,%*E@}@%
FZFM O bArR O B REER L T UF Y TR 2L R

FAL o A2 #AT A e $RP Catena-X deim §To0 £ E RS HWFA U2

g

97 Mercedes-Benz Group, Foundation of the Joint Venture Cofinity-X (Jan. 31, 2023),
https://group.mercedes-benz.com/company/news/cofinity-x.html (last visited July 13, 2026).
33



% = & ~ Catena-X #p B 4F ¢ 4cim ]‘%EA{E#—LEIJ‘F%;‘K#*'Q# &

3% 2 CBAMKIT 3

Catena-X ' 5} 2 g% g S #ch b @ Fvmpd R Fm 7 ke g
RERCFEPETHREEE AFIART o A2 T CBAM 2 # iR
"CBAMKIT & 6] » % %3P Catena-X ¥ Tz - 43 % » i TKIT 3
PR PRI T L TR S AL A R R L R R R TR R

PCF Rulebook = CBAM KIT 2 j#i& » #.AM CBAM KIT 2 3% 3+
- ~KIT @ T2 g

Catena-X 4 fi % nF R F 2 Pl s 3Rl b £ 2 TR 2 4
LHEFTHOES F- RFHF N A d Catena-X 15 § ] I o F - R
RO EEER L AR e R - RETEL B ASL A B L D
oML R G w iR R L v aF T2k s Catena-X 2 f k2T KIT (Keep
It Together) 5 H = » P ITR* FBTF2L~% > ¢ A LT RJI22 4L~ &

BER TR R A 66 R

\\\?{r

TATBEE B RS- OR
2.1 B > g # Tractus-X + 2 B » o ¥ HMIRBFHRY Y & KIT R
A u Tgm s | (AdoptionView) 22 T B 4L & | (Development View ) o #
oo E R TR o WP KIT #rnfail 2 FAE W2 2 &6 B plin i
Hoow s SLRA O P PORHCAI S R AR A 6 R o KIT S HAES G E
(

Sandbox ) -~ ‘“&i* (Incubating) £2 & ¥ (Graduated) F# £ > I % Tractus-X 2

% Eclipse Tractus-X, KIT5, https://eclipse-tractusx.github.io/Kits/ (last visited July 13, 2026).
% Eclipse Tractus-X, KIT Getting Started, https://eclipse-tractusx.github.io/documentation/kit-getting-
started/ (last visited July 13, 2026).

34



ok AR F KIT 7 3 % Catena-X 2 AL @ {REZF 27 5% -~ gyt

[
(=
(w,
=
lut

=~ ~CBAMKIT

o% 2 R AT CBAM & £¥ Rl FA G2 RO BP B R4 E R
B T @ma SR &Y FAFAETAZEETR ETRERY
REEIFREZ KT ERT RY S AR FER T RAD T+ A o5

$t 7 o Catena-X 2w Jloi& 230 2 4p 3 fie § 2 PR C - AiE DA SR R
4% ; (Product Carbon Footprint Rulebook » 1 * f§ f PCF Rulebook ) ; 1%
% % 5 CBAM i {f @ 32 CBAM KIT'' = PCF Rulebook 11 ISO 14067 % ISO
14040/44 % 2 G PTG REL S ZRAH FHL R L ERFEFELR ¢ T
FHP vy R ¢ (Partnership for Carbon Transparency, PACT ) 2.8 2 ¥ = /2 %
BN EREREETREE T2 A T B R R B

VREMARE BN ERE TR ER L™ (Cradle-to-Gate) - T p 47 B

FTRN

ﬂ‘f—"t& }»J\,h F“- #@1030

12 PCF Rulebook i 55 & & £ PN M2 g K35 89 2 3 m X3t » ¥ Ak E
CBAM ¥ 3R*7Z 2 T FHIE P 42 ARGE 2 AHF 2B ~T 4 Kk
AR ke LB F e LA - % £ Catena-X 1% %% Tractus-X T % & CBAM

KIT > % 5 % B>t CBAM 7 2 4% 2 e 2% « CBAM KIT 2 7w &3t 5 55

100 I1d.
101" Catena-X Automotive Network €.V., Product Carbon Footprint Rulebook, Version 4.0 (2025),
https://catenax-ev.github.io/assets/files/CX-NFR-PCF-Rulebook v.4.0-
760ee9e1d078f76317dc8e91£785d183.pdf (last visited July 13, 2026).
102 World Business Council for Sustainable Development, Partnership for Carbon Transparency,
Catena-X Product Carbon Footprint Rulebook, https://www.carbon-transparency.org/resources/catena-
x-product-carbon-footprint-rulebook (last visited July 13, 2026)
103 Catena-X Automotive Network €.V., Product Carbon Footprint Rulebook, Version 4.0 (2025),
https://catenax-ev.github.io/assets/files/CX-NFR-PCF-Rulebook v.4.0-
760ee9¢1d078£76317dc8e91f785d183.pdf (last visited July 13, 2026).
104 Eclipse Tractus-X, CBAM KIT: Adoption View, https://eclipse-tractusx.github.io/docs-

35



2R pdaz. CBAMARM TR 23 - Rik- HRE 2 v 32 03] - H Pt
W R GEEUR e B H YRR PR R ELESRELEOCTA
¥ CBAM Tl findep d i » B MO A SRR T 2 47 (P & T f 3
FelTHERBRESEPELTH > RiET A2 H AP RFTHEI LHmE
BORETHEIBEL 2 REFWBLEP AL LR F DR R 2

ARF TR AP MR BT G R TR FI R 2307 5 2 L CBAM 48

B2 A 24T o e R 1

Wit R M F 2 CBAMKIT 2 & ¢ 2 FFkink 3 - CBAMKIT #% 2
B4 d i CBAM 2 #7284 e /Y44 )~ Ticp, ~ TR
FEY 2 HE (PHL §RB2MMAFE LT DGTAXUD) % 27 »igr
B¢ R A CBAM % 5 iE 912 S 3 CBAM ¥ R 4 >3t e p | &

} CBAM B#rF v wmp#2#RY ' BRFR IR F 2548 0§
FTRELGEN RS EH 2L ARBRS TR FEFR LA EHE- B
AR ARFL L E T RESAKRLERTH WY - 2R E F CBAM

» T g2 CBAM % 4% %.( CBAM Registry )2_ &£ § 22 @i 4% £ v § 7 CBAM

%
e

SALE RpF o TiEiE Catena-X v BT F N B2 PR RE T

2. FHAHA2F L e w2 #4) (Semantic Aspect Meta Model, SAMM ) 2 & »

MR EE R - R AT R P RS EF L BT R
%ﬁ?@gﬁﬁﬁ%%ﬁiﬁiiﬂﬁéﬁﬁ’Mf@%Eﬁ 2 TR 1 108

kits/kits/cbam-kit/adoption-view/ (last visited July 13, 2026).

105 Id

106 Id

107 Regulation 2023/956, arts. 5, 6, 22.

108 Eclipse Tractus-X, CBAM KIT: Adoption View, https://eclipse-tractusx.github.io/docs-
kits/kits/cbam-kit/adoption-view/ (last visited July 13, 2026).

36



EU-portal,
e.g. XML

A

Importer

Operator Supplier

FAL kiR ¢ Eclipse Tractus-X
B 1 -CBAMKIT 2_ & ¢ ﬂf,}l;g{—?

pe— ?:;': T2 f]’%]pg IJ,!—}f:%ﬁg Ivkixg‘_\"ﬁgF'&7 ?—}li;}ﬁ-‘w* NI QeI A
FEXSFEEFRE | 2T HLE D I3 r Fop CBAM » g v &
2 BHARRE 0 1% CBAM G2 § FHLE S8y (vE 397 2 H e Fp -

BEF Y MR |G ARSI o

CBAMKIT g2 = k18- s Tier ERP 2 HFFPFTHRALE -FREE
B RECFEUCERPIERERFEL ARG FELIL LT

/” =) #ill 1€f1§)§1p,? ‘F J’F{,:ij)@’}i‘7 :}'%E'ﬁ‘_,_?l: ;rﬁpiﬁéﬁlﬁk%ipﬁ#iﬁﬁ ik

e

I

RECFE FHFEI L RELETIIPERF - LHZ2 AR

“%#Hipﬁfli RS ERY ER o CBAMKIT PR 211 &) ¥ 7 A & (Minimum
Viable Product) #75¢ 4 # » 2 FR A0 A A HRF 2 A2 BRAaEE o ¥

T MRAERCR 2 AR AT R

Opriel et al. (2021) ML MA &2 ¥ 2 F REAZ R FAIHIBE KPP HEAF
THRR RS R G T U e R AN TREY L AR HE L 27 )

M 7 BB < 4% o Jussenetal. (2024) 12 13 B B

P
R
=
pus
ki
]
(%
)
F
¥
T
P
A

109 74,
37



BED e RFERANFHELFTH AmOTHINERELPFE R AR
Wiz P2 2 g o @ Catena-X g SR XN @ * FFH 2 a2 29 0 & 7|k
BREAL L P 4ot & RBEE T E RN T B A TR B
FEBZ RA TR LA T e R 2 FIARERY 2 AF &

ERTATRIEL ERFAIPFTH - F2t > A& T RP Catena-X 2 3K 3H4e

Catena-X 5§t 8 & (it 47519 0m > 2 g 2 8 QPP T
M2 Es ) MG BRECEL A Fp PR AL £
Flm k3 %%2}—5’?—}‘ ForiEarz < ma N0 75 122 5 Catena-X #-F L * g il

S

FHLAER SR ERFEE L P ERFR AT

FHRAEFE R AR R AT B B R
» #3% % T Ks50% ) (Contract Reference) £ i g A |
(Precedence) = 4] @ § F A @3 p ¢ 3l H T 2 Ao g 2224

r—‘-.

EEEICE TR E S ST RS

BN

CERE XN

10" Catena-X Automotive Network e.V., Guidance on Contract Modularization in Catena-X at 1 (CX-
Titan), https://catenax-ev.github.io/docs/regulatory-
framework/Contracting/Guidance:%20Contract%20Modularization (last visited 2026/08/18).

111 Id
112 14, at 3(c), 4(b).

38



Yz BT F p R BT @ E g ?‘}‘i ORI ‘ﬂl:i,'g

RO F UG e A FERRE TR AN BR AT ERE  EE &
SRR TR RAISEAR . FREESRIS

FHALE 2 T

Fle A WA EaicE AL A A H F 4

()

\_
m

£ E R SRR T2
Hrpd e m - ER R 24
Az v EFRE RS EAN Y FE BRI L ER T B

7t 4 o Catena-X Z X% - R R #

RPN T oA SRREPER LR R RLIEY

$¥
b
i
e
i<
P
s
e

AR ELUGEH A B ASR L - F PR ERE

R R U LE ) AR TR L

&

WP sk R P E TR g b
ZREREF . PP R E LD BRIAE T E 0 PRI RS Catena-X 3%

W W L AR TR D R AR 2 P s

BT A AR R R R PE AT FF R G AR AT
BE A Ir 2 75 BB B R TR F LR R R AR R

* .:k;}%gxié; ;}i,{ﬁl"" Kl fﬁ‘#ﬁ%/‘]!f_lf %ii%ﬁl#%?%uso

$o LB H R T L RS2 Bk - & Catena-X A S8 XA F o

B R bd boor (e jr‘ﬁ SNNEFED AL AR ER 2 E - RPN E Y R T A

13 74 at 3(d).
1414 at 4(b).
1S 14 at 4(b).

39



+* ] (Primary Data Share ) £2 & i #=% (DataQuality Rating) % 7z:!''0> g

=)
F

{il‘”bf#f@;é;éré»‘f@i’iis‘ﬁl‘?ﬁ%"Eiﬁ»-?iiﬂi—*ﬁéi PE - TR

j‘j.f’z‘,

RaHA A FREREFIRT D LR ARRE - 3787 2 g 7]
B3 ARG R P vy AT A A TR c FERERT ) BRE R
Bradi- BEF o R AR EARE RE A @RS R T AL - Catena-X 2

(B EREPFAHIZE) o TEHL - FEZw R

d CRLEE TR RS - 1 A 2 B AR R
I AR R AN @w@@i#—%ﬁi#ﬂéﬁﬁﬁgﬁﬁ
Ao MEES - R L B R W R b M 1§ S
Ehh TR E S LT i B hkd EEAF S NERE ANy % I IE R

R AL B R 0 E PR T Py £ HlmE

ERNPT
F1oerit o Catena-X $EFBFfHF2 g > VIR THIHLENE
PG - Ba e AT AHEZ pR N2 E a5 0 B R 2 s E Of

116 Catena-X Automotive Network e.V., Product Carbon Footprint Rulebook, Version 4.0 (2025),
https://catenax-ev.github.io/assets/files/CX-NFR-PCF-Rulebook v.4.0-
760ee9e1d078f76317dc8e91£785d183.pdf.

17 Catena-X Automotive Network e.V. & Together for Sustainability, PCF Verification Framework,
Version 1.0, ch. 2, https://catenax-ev.github.io/assets/files/CX-NFR-PCF_TFS-verification v.1.0-
9¢745192bc2871adda513e4b7a22bab2.pdf.

118 Catena-X Automotive Network e.V. & Together for Sustainability, PCF Verification Framework,
Version 1.0, https://catenax-ev.github.io/assets/files/CX-NFR-PCF_TFS-verification_v.1.0-
9¢745192bc2871adda513e4b7a22bab2.pdf

19 g,

120 Id.

40



2 FA T EHRREAEERT O OSETRGA) NG ROl B o R &
FELDEATEREMP Y G2 BRT e TREIE ARG T
Pen WEYREPETHEE2L YR T U R FL2 R AP 5 Ll >
Pt ErF AR W R A EFERA P LY EAL L) KT E R

7\3}’;”1 FE ‘sb/}g‘ll%?f "’k‘v@lﬁi?# qﬁ ﬁh/n ‘?’é li?%i22‘7 ?756!\7/\ »m A /;lk“ré'%:v

iz 07 BEFROGVHRLFAR H - > FFEL R ASRE
4 R CBAM 2 ¢ 3R & Ry F I 4 ARG 2B ~ikd F 32 pacg s
Mr e L A SRR T {”ﬁ} CBAM @ 3 » ' — $]#r#k i I

AR ERFENEFR LT HEBE A LR A RTE R IBB RPN

AERELELL AT G

3
peicl
&

)

-3
2|
(i
&
-
|
fa
T+
ik
ok
=1
)
N
¥
S
&y
47u

FArEA RGO AT FE SRR IR R 2 S AR AR
Wl m A& K2 * Catena-X 2 TR A L AR 2 FREAFEFRLE

TS RIS SR 1K

41



A4

= =
T E N B

_‘1

A2 UFE CBAM 27 » % iJd2- REBRZ ST FEA LT ir2 3530
FRBTALZEBEBMB A L0 B2 R FARRrP I B RABE 2
ExA 4ol B2 4 K3k T CBAM &5 7 5 8 k¢ K FIP R A2 518
HFFETRGE P CBAM 2 T340 ~ A5 ~ ¥ 4R 0 P r sip B

P EBRFRREOHAE T O THAE BB EHIEHEZ RIS

dopt - Ko E IR 22N hEP ERE L RRATELESHE A
o AAe M T A EHP BRI v F o B A EP 2 B

4 E@‘T#?#zﬁ%ﬁé?ﬂ‘ﬁi f& & o Catena-X 2 R K37 = #r i ] «Eﬁ? Box-ip

ER R FHCFTHAEPRENE-T L oaikigd L EER G L
FEHBQE > SRS BEE L ¥ 2 THAELRY TR

A2

%ﬁ@#r$~%F%§ﬁT~%%

1_

SRR FTEH @ e T
WEER E PR PRT LEBREFETF L TR o CBAMKIT 75 -
485 5 ¥ CBAM FH #7502 B M w i 0 R b 2 d o w A o #et R

FREFEY A D TAdhg o WV 5V 0 R g BiE2 L -

A Catena-X $EFB A AL THIE> 6 20ed > VRE pBPET
FLRQEFHBRH LIS B v EFFR - RTEIRLENEGE T A
MBET AL EHP R EREERFEATRT RN ERG 2L P
AT EAFERREAL 2 R b a s Ay P YT 20

FREZ R T URFRZREPEEIIRIC REERERF I FER

|

WP R EF RS LY E A 2 P A e PR iR

42



R HPETRT e | RRABL AR WALAL E T S @RI

EriTRLERE 2 -

BB M EFE Catena-X 2 % H T 0 FARL B LB hER B Fik
£ AR AR ATk o A RAR M E G e o R R ﬁ'b'ﬁ i
A r B Reow B0 2 S RAFPCFLTLE N R AL BE - LR
RBAFCFRBTHEW L FOREAr 24 B2 A2 HT

-

A RIORY BT IR LY ARG 2 EFRE B A

FREPE S R ERP RO AL B LR Ak o

"B M CBAM #%7 TR 2 # &4 5T 2 Wi 2 ¥ Catena-X KEH F
MR - FL BT BAEn o Rl e 2 WA RN g F L p A A
A A R s BAERHAL - M- ik £ A2 5 CBAM T 2 TR U &k

B8 A ¥£3iF Catena-X FTAH AL A2 HBAIT > #Ta §T1 ARE L 25%

\*ﬁr

7

27 B
LA

ik

43



9
ol
Q-
=R
/r

i\

b

% B BB EE T & WIO T2 & BAdE 0 1 Lk e
340 #F » F 6-39 > 2023 & o

AEREMTAT S 078 4 Feaf 4o
https://ic.tpex.org.tw/introduce.php?ic=3000 (& & p 2026 & 7 7 17
P e

# o

Agreement on Subsidies and Countervailing Measures, Apr. 15, 1994, Marrakesh
Agreement Establishing the World Trade Organization, Annex 1A, 1869 U.N.T.S. 1.

General Agreement on Tariffs and Trade 1994, Apr. 15, 1994, Marrakesh Agreement
Establishing the World Trade Organization, Annex 1A, 1867 U.N.T.S. 187.

Understanding on Rules and Procedures Governing the Settlement of Disputes, Apr.
15, 1994, Marrakesh Agreement Establishing the World Trade Organization, Annex
2, 1869 U.N.T.S. 401.

R

Directive 2003/87/EC of the European Parliament and of the Council of 13 October
2003 Establishing a Scheme for Greenhouse Gas Emission Allowance Trading Within
the Community and Amending Council Directive 96/61/EC, 2003 O.J. (L 275) 32.

Regulation (EU) 2021/1119 of the European Parliament and of the Council of 30 June
2021 Establishing the Framework for Achieving Climate Neutrality and Amending

44



Regulations (EC) No 401/2009 and (EU) 2018/1999 ('European Climate Law'), 2021
0.J. (L 243) 1.

Regulation (EU) 2023/956 of the European Parliament and of the Council of 10 May
2023 Establishing a Carbon Border Adjustment Mechanism, 2023 O.J. (L 130) 52.

Regulation (EU) 2023/1542 of the European Parliament and of the Council of 12 July
2023 Concerning Batteries and Waste Batteries, Amending Directive 2008/98/EC and
Regulation (EU) 2019/1020 and Repealing Directive 2006/66/EC, 2023 O.J. (L 191)
1.

Directive (EU) 2024/1760 of the European Parliament and of the Council of 13 June
2024 on Corporate Sustainability Due Diligence and Amending Directive (EU)
2019/1937 and Regulation (EU) 2023/2859, OJ L, 2024/1760, 5.7.2024.

Regulation (EU) 2024/1781 of the European Parliament and of the Council of 13 June
2024 Establishing a Framework for the Setting of Ecodesign Requirements for
Sustainable Products, Amending Directive (EU) 2020/1828 and Regulation (EU)
2023/1542 and Repealing Directive 2009/125/EC, OJ L, 2024/1781, 28.6.2024.

Regulation (EU) 2025/2083 of the European Parliament and of the Council of 8
October 2025 Amending Regulation (EU) 2023/956 as Regards Simplifying and
Strengthening the Carbon Border Adjustment Mechanism, OJ L, 2025/2083,
17.10.2025.

Commission Implementing Regulation (EU) 2025/2620 of 16 December 2025 Laying
Down Rules for the Application of Regulation (EU) 2023/956 of the European
Parliament and of the Council as Regards the Calculation of the Free Allocation
Adjustment to the Number of CBAM Certificates to Be Surrendered, OJ L,
2025/2620, 22.12.2025.

Appellate Body Report, Brazil — Measures Affecting Imports of Retreaded Tyres,
WT/DS332/AB/R (adopted Dec. 17, 2007).

Appellate Body Report, China — Measures Affecting Imports of Automobile Parts,
WT/DS339/AB/R, WT/DS340/AB/R, WT/DS342/AB/R (adopted Jan. 12, 2009).

45



Appellate Body Report, European Communities — Measures Affecting Asbestos and
Asbestos-Containing Products, WT/DS135/AB/R (adopted Apr. 5, 2001).

Appellate Body Report, Japan — Taxes on Alcoholic Beverages, WT/DS8/AB/R,
WT/DS10/AB/R, WT/DS11/AB/R (adopted Nov. 1, 1996).

Appellate Body Report, Korea — Measures Affecting Imports of Fresh, Chilled and
Frozen Beef, WT/DS161/AB/R, WT/DS169/AB/R (adopted Jan. 10, 2001).

Appellate Body Report, United States — Standards for Reformulated and Conventional
Gasoline, WT/DS2/AB/R (adopted May 20, 1996).

Appellate Body Report, United States — Import Prohibition of Certain Shrimp and
Shrimp Products, WT/DS58/AB/R (adopted Nov. 6, 1998).

Panel Report, United States — Standards for Reformulated and Conventional Gasoline,

WT/DS2/R (adopted May 20, 1996).

Panel Report, Brazil — Certain Measures Concerning Taxation and Charges,

WT/DS472/R, WT/DS497/R (adopted Jan. 11, 2019).

Panel Report, Indonesia — Measures Concerning the Importation of Chicken Meat and

Chicken Products, WT/DS484/R (adopted Nov. 22, 2017).

Request for the Establishment of a Panel by the Russian Federation, European Union
and Its Member States — Carbon Border Adjustment Mechanism, WT/DS639/3 (July
10, 2026).

Panel Report (Article 21.5 — DSU), United States — Import Prohibition of Certain
Shrimp and Shrimp Products, WT/DS58/RW (adopted Nov. 21, 2001).

Gary Gereffi, The Organization of Buyer-Driven Global Commodity Chains: How

U.S. Retailers Shape Overseas Production Networks, in COMMODITY CHAINS
AND GLOBAL CAPITALISM 95 (Gary Gereffi & Miguel Korzeniewicz eds., 1994).

James Bacchus, Legal Issues with the European Carbon Border Adjustment

Mechanism, CATO INST. BRIEFING PAPER No. 125 (2021).

46



Kristen Hopewell, Unravelling of the Trade Legal Order: Enforcement, Defection and
the Crisis of the WTO Dispute Settlement System, 101 INT'L AFF. 1103 (2025).

Ilka Jussen et al., Industrial Data Ecosystems and Data Spaces, Electronic Markets

34:41 (2024).

Gracia Marin Duran, Securing Compatibility of Carbon Border Adjustments with the
Multilateral Climate and Trade Regimes, 72 INT'L & COMP. L.Q. 73 (2023).

Michael A. Mehling et al., Designing Border Carbon Adjustments for Enhanced
Climate Action, 113 AM. J. INT'L L. 433 (2019).

Sebastian Opriel et al., Requirements for Usage Control Based Exchange of Sensitive
Data in Automotive Supply Chains, Conference: 54th Hawaii International

Conference on System Sciences 2021At: Manoa, Hawaii, USA.

Reinhard Quick, Carbon Border Adjustment: A Dissenting View on Its Alleged GATT-
Compatibility, 23 ZEITSCHRIFT FUR EUROPARECHTLICHE STUDIEN 549
(2020).

Sato Shunji, EU's Carbon Border Adjustment Mechanism: Will It Achieve Its
Objective(s), 56 . WORLD TRADE 383 (2022).

Timothy J. Sturgeon, Johannes Van Biesebroeck & Gary Gereffi, Value Chains,
Networks and Clusters: Reframing the Global Automotive Industry, 8 J. ECON.
GEOGRAPHY 297 (2008).

FRE

European Union — Carbon Border Adjustment Mechanism, WTO TRADE
CONCERNS DATABASE, Specific Trade Concern IMS ID 49 (Comm. on Mkt.
Access), https://tradeconcerns.wto.org/en/stcs/details?imsld=49&domainld=CMA
(last visited 2026/07/02).

European Union — Carbon Border Adjustment Mechanism, WTO TRADE
CONCERNS DATABASE, Specific Trade Concern IMS ID 148 (Council for Trade
in Goods), https://tradeconcerns.wto.org/en/stcs/details?imsld=148 &domainld=CTG
(last visited 2026/07/02).

EERE

47



Communication from the European Union, European Union and Its Member States —

Carbon Border Adjustment Mechanism, WT/DS639/2 (2025).

Request for Consultations by the Russian Federation, European Union and Its
Member States — Carbon Border Adjustment Mechanism, WT/DS639/1 (May 19,
2025).

T id

European Commission, The European Green Deal, COM(2019) 640 final (Dec. 11,
2019).

European Commission, A European Strategy for Data, COM(2020) 66 final (Feb. 19,
2020).

European Commission, Proposal for a Regulation of the European Parliament and of
the Council Establishing a Carbon Border Adjustment Mechanism, COM(2021) 564
final (July 14, 2021).

European Commission, Proposal for a Regulation of the European Parliament and of
the Council Amending Regulation (EU) 2023/956 as Regards the Extension of Its
Scope to Downstream Goods and Anti-Circumvention Measures, COM(2025) 989
final (Dec. 17, 2025).

Federal Ministry for Economic Affairs and Energy [Germany], The Gaia-X Ecosystem
— A Sovereign Data Infrastructure for Europe,
https://www.bundeswirtschaftsministerium.de/Redaktion/EN/Dossier/gaia-x.html
(last visited 2026/07/13).

Appellate Body, WORLD TRADE ORG.,
https://www.wto.org/english/tratop e/dispu_e/appellate body e.htm (last visited
2026/06/24).

Catena-X Automotive Network e.V., https://catena-x.net (last visited 2026/07/07).

Catena-X Automotive Network e.V., About Us, https://catena-x.net/about-us/ (last
visited 2026/07/07).

48



Catena-X Automotive Network e.V., Catena-X Operating Model: Why—
Understanding the Catena-X Data Space, https://catenax-ev.github.io/docs/operating-
model/why-understanding-the-catena-x-data-space (last visited 2026/07/13).

Catena-X Automotive Network e.V., Guidance on Contract Modularization in
Catena-X at 1 (CX-Titan), https://catenax-ev.github.io/docs/regulatory-
framework/Contracting/Guidance:%20Contract%20Modularization (last visited

2026/08/18).

Catena-X Automotive Network e.V., Product Carbon Footprint Rulebook, Version
4.0 (2025), https://catenax-ev.github.io/assets/files/CX-NFR-PCF-Rulebook v.4.0-
760ee9e1d078176317dc8e91{785d183.pdf.

Cofinity-X GmbH, About Us, https://www.cofinity-x.com/about-us (last visited
2026/07/13).

DS639: European Union and Its Member States—Carbon Border Adjustment
Mechanism, WORLD TRADE ORG.,

https://www.wto.org/english/tratop _e/dispu_e/cases_e/ds639 e.htm (last visited
2026/07/07).

European Environment Agency, Greenhouse gas emissions from transport in Europe,
https://www.eea.europa.eu/en/analysis/indicators/greenhouse-gas-emissions-from-

transport?activeAccordion=546a7¢35-9188-4d23-94ee-005d97¢c2612b (Nov. 6, 2025).

Eclipse Tractus-X, CBAM KIT: Adoption View, Tractus-X Release 26.06,
https://eclipse-tractusx.github.io/docs-kits/kits/cbam-kit/adoption-view/ (last visited
2026/07/08).

Eclipse Tractus-X, CBAM KIT: Changelog, Tractus-X Release 26.06, https://eclipse-
tractusx.github.io/docs-kits/kits/cbam-kit/changelog (last visited 2026/07/08).

Eclipse Tractus-X, CBAM KIT: Development View, Tractus-X Release 26.006,
https://eclipse-tractusx.github.io/docs-kits/kits/cbam-kit/development-view/ (last
visited 2026/07/08).

Eclipse Tractus-X, KIT Getting Started, https://eclipse-
tractusx.github.io/documentation/kit-getting-started/ (last visited 2026/07/13).

49



Eclipse Tractus-X, KITs, https://eclipse-tractusx.github.io/Kits/ (last visited
2026/07/13).

Mercedes-Benz Group, Foundation of the Joint Venture Cofinity-X, MERCEDES-
BENZ GROUP (2023/01/31), https://group.mercedes-

benz.com/company/news/cofinity-x.html.

Multi-Party Interim Appeal Arbitration Arrangement, WTO PLURILATERALS,
https://wtoplurilaterals.info/plural initiative/the-mpia/ (last visited 2026//).

World Business Council for Sustainable Development, Partnership for Carbon
Transparency, Catena-X Product Carbon Footprint Rulebook, https://www.carbon-

transparency.org/resources/catena-x-product-carbon-footprint-rulebook (last visited

2026/07/13).

50



