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Abstract: (1) Background/Purpose: The aviation express logistics sector remains the hardest
transport mode to decarbonize due to the impracticality of battery-electric propulsion for
long-haul freight. Sustainable Aviation Fuel (SAF) has emerged as the most viable near-term
abatement lever, yet the strategic approaches of leading carriers diverge sharply and lack
systematic academic comparison. This study addresses that gap by comparing the SAF tran-
sition strategies of DHL Express and FedEx. (2) Study Design/Methodology: A multiple case
study design (Yin, 2018) is applied to two purposively selected global express carriers. Six
theory-grounded evaluation criteria were derived from the carbon management typology of
Herold and Lee (2017), the logistics decarbonization framework of McKinnon (2018), and the
integrated abatement portfolio model of Sgouridis et al. (2011). Data from corporate ESG
reports, annual reports, press releases, and industry publications are analyzed through
within-case and cross-case pattern matching. (3) Findings: DHL Express pursues a Demand-
Pull with Customer Co-Creation strategy centered on long-term offtake agreements and cus-
tomer cost-sharing via GoGreen Plus, targeting 30% SAF by 2030. FedEx adopts a Technol-
ogy-First Supply-Push strategy, allocating roughly USD 2 billion to next-generation SAF pro-
ducers and complementary technologies en route to carbon-neutral operations by 2040. Both
firms recognize SAF as the primary decarbonization lever and adopt portfolio approaches
aligned with evolving regulatory frameworks. (4) Originality/Value: This study offers a six-
dimensional analytical framework reusable in subsequent research and a strategic typology
that provides practical guidance for logistics firms designing decarbonization roadmaps and
for policymakers calibrating SAF support mechanisms.

Keywords: Sustainable Aviation Fuel (SAF); decarbonization; express logistics; DHL Ex-
press; FedEx; carbon management; low-carbon fuel transition; case study
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7t g A TEE TRt 9ES s Yk olyE 8 S EdHo=w

B wjEFe] S sweld, 7|Swst o8 A5 =S
&g FE getadts ofEl &% sy nusle vjeHow g Eibela
Az & Fo A T R AAXY. AsAYd HE O FY AT
A7) sk electrification)& &% ©4 o] AP FF JdHi doy, FU)=
E2 oA Wik(energy density)E 73t 5447 wlEg] 7|dke] @7 F3lo]
e}

G202 AEE7] o]y rh(Schifer et al., 2019). A g Fole gy 7|&S
ofli®] "Wx7t FEFol o 2% EIste], FAE FF &Fol 2VdeE
TEAo R FEaitt oled T|wA Aok HoA AETbsdAdEAR (Sustainable
Aviation Fuel, ©]3} SAF)& 7]& &37] A7) S33S FAHAE AolF7]
7l A wWEZFS A 80%7tA IEE ¢ v sAdemE #WS wn
9lth(Malina, Staples, Suresh, & Barrett, 2015).

gy SAF = AA g Az 1% H9s AAEH, 7]E A8 div
2~5 wje] ALF vl dm &R, e B2 g Qlxel 5 FxF AvE A s
9lth(Pavlenko et al., 2019; Martinez-Valencia et al., 2021). o]&] &+ v]& #AH}
g A wEel AE A Y FqE, 7= galo] Al dasit)

olggt wjAolA S22 IF-5F EF 7I9ES AAAS] Geka dee] 4
%02 SAF 419 A3l deks A8sta v} DHL Express © X3]A} Deutsche Post
DHL Group(©] 3} DPDHL)®] ‘Mission 2050’ ¢l 7]8Fs}o] GoGreen Plus ZZ13-& 53|
SAF =915 gulsta e, FedEx & 2020 11 ¥ ®AZ H(carbon-neutral opera-
tions) 2040 HEE TFEW SAF FA 2 AW 7lE RS Hs FA9
gy F 7)ol AEFE Ho Ao = SAF Y tRE, FAF R, g EUA A
a7 Fro] ROl FolA FEg Zolrt EAEH, oleldt Apelrt ARAQ g
w5 Ao oAAu gt GE v A=A Uigk A A A AL oA FFH3)r),

B AR e A Aol #sk Ve AFES TR S &FolY EF A~
A FJALSP) AHHe] 317 A&7 S o3l 9l 2™ (Herold & Lee, 2017; Evangelista,
Santoro, & Thomas, 2018; Colicchia, Marchet, Melacini, & Perotti, 2011), & 5% Fofd]
53t¥l SAF A3 A vl A4+ AiHoE REe Aot 53 Y
ellA A BAe e 229 7Y e Avi ds A AgES AAF
H LA g Aot Ao o] FojA A FUTE ©]= SAF ko] HlwA H
2AAo R HZE A=A olfrolr|: kAR V| b A HlwE 9T
A A7E v E A k7] witol
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2. o] &4 |7

21 G5 IYY] g WjE T2 IY FY
g 5 A AA wE HFE ok wE9] oF 1295 AX s, olE HA

19 A oAkt Er A HlEHS 2 249H]|FS AR (Graver et al, 2018).
= uk

[e] [e) S H
Mol Jlgle] & A FF FEel

N
P
O
>
S
fo,
4
1%

A WSS 2050 A7HA AA = diH] ¢F 300% ol 7S ASE o,
ol TP 1.5°C &Hx ol Azst Agk a4x2 28T 7hsdol A
g Faro] A wES o] v T ds dAioAnt AskE Blo] ofuel,
gEfre] AAAA-E AA, T A 24, FE7] B T TFRARE Ak
A B oA AA RG-S A mesior s

FTE5EF A I oA gy PEIEE A '8 wE 5AS
7 Yk 5F 57 7199 AS AA 7] B 2 % (fleet operation),

38 ol A¥F(hub-and-spoke) HEL I &4, ot vH|d 49 &3 2= 5
oA gFI= HE g8 9 EAS Yelloh(Baxter, Srisaeng, & Wild, 2020).
DHL Express += ¢F 260 W], FedEx += ¢ 680 W] o] A4 d&7|& HF3L
Jow, olelg iyt s & FAAHoew dHo IF¥ A
&S 59t} 53] FedEx 9] &37] B -

o
=
fd
rr
>
x
I
=

1‘>‘L[‘-{o

3 Fo|tH(Sgouridis, Bonnefoy, & Hansman, 2011). o], ozt %
=9 5L AR F¥ b I 2AE FAAde] wof
Ay 3 £ 2ES S dAx direl ofX7F vjuA A<
= A719F gl ©@5E(oad factor) Y Al
A A& (weight load factor)o] A-&=H, AFsts &3 dx Aol LEZAQI
TxA SAE Adr olgd wWEA d}E-5F Ao LA derastE
AsfiM= dm AAe HE, = A 7 FERUet-ADAA  Aga oAl
AR  H3bo] H3alr] o Aotk wAlAUAZ|FIEA)SY YA
AupE] ol e B - B 3RS0 oF 50% ol/dS SAF 7F "@ded 2 Aow
Adstar glo], SAF H3e &d3-5F Ao getd HdEgoA dege] ofdd IS
[4E A Fa ok

o

2.2.SAF ©] 7]2= 2. A% £

%
A&7V sdEARZ(SARE A 713 985 5 HA7|EZ5EH ArtE

o
ARZA, 71E B 71 FERG FFHOE A J1E 3T/ A7 L AR
FTF Qe 58 s ol A 2 AHelth olF 3] ‘drop-in fuel'ol}

[e)
Aot 71 1z tiate WA glo] 7€ dxmel E3tste] AR ¢ S
ouslt}, ASTM International ¢ ¢1% 7]3o] w=2w, A SAF = 7]1& 34
A=t Hol 50%7H4 £33 (blending)dte] AH8E 5 AEF FlH o dor, 100%
SAF AH&& 918k 15 dA% 7 F315a ).

SAF 9] AAF 4 2(production pathway):= IA A 71K fFd oz FEFHL
A, HEFA(Hydroprocessed Esters and Fatty Acids) 5382 #2186, &4
55 F4a3% APl dFHE AMNsE WAz dA ddHoer b Ad5d
714 o] tH(Pearlson, Wollersheim, & Hileman, 2013). HEFA 7]¥F SAF = AA S
AArEEe] oF 859 o]dS AA|stal 9o, Neste, World Energy S° F4&
AR = 4R vk, =4, Fischer-Tropsch(FT) 34 &4& dlo] o w1}
A 2y A7 EE 7hast gk § A 7FA(syngas) ZHEH O ARE AxST) o]
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A HdYE dEE 28 5 dvs Aol doy, iR Ar FAe 71E4
Aol Fo AR Zgsrh. AA, ATI(Alcohol-to-Jet) &AL olg&olr}
OlaREE F 4SS du FTHE AxA WA, 48 N AR (Power-
to-Liquid, PtL)= AAUX = 5}

ABE AEE W2lolth. tAlA|, SIP(Synthesized Iso—Paraffins) 33& 9Wg
HAE 3l TFREHH w3, AE A= T 7IsoltH(Staples et al., 2014).

SAF ¢ 247t #5 aves AL dEe A5l uel FolsiAnt, o7
7HLife Cycle Assessment, LCA) 7|22 7]& 314 48 v ok 50~80%9Y
B4 wE Aol 7bssk o WybE A glth(Malina et al., 2015). £3] PtL
BdEe A AdUAt AFTVIEH/DAC) 7es AEE A5 oleAHe=
dagael 24 dn Agte] shesith. ciefu LCA @WEe] A8 weleh
Z1woll wel s avkel Abdgte]l Eebd S lo], SAF o] 4z #eld uig
F=3kd F7F AAL FFo] Fo AR We=a 9l

SAF o] ZA1% ZwWolA= HEFA 74k SAF o A2k W&ol 7|& Faf i
°F 2~3W,FT 3 PtL F == 3~590] @at= Aoz FHEHde Jong et al., 2015;
Pavlenko et al., 2019). & A AA SAF it Az oF 39 HE AA I3
AR 89 0.1% mvtely, F& A dul o w 2030 {d7HA 10 )
ol 7t Ao HEt

e st 27E olstgAS At 4
oL

¥ 1.SAF 8 A% A2dE EA va

At BE 45 e Aek H] & (Jet-A tH]) Co, &%E
HEFA A2 &1, 854 AW ZAst & 2~3 Hl| 50~80%
FT 34 uho] @ ufj 2, AR A 3~4 ¥ 50~95%
LA 7=
AT] NehE, o] i EhE Z7] 483t 3~5 Hl| 40~70%
PtL AAYANIRA+EH CO, | ATAH A 4~6 vl 70~100%
SIP FHCERE) Z7] &3} 3~5 Hl 50~70%

23 ¥ GEt JH HF HSAF I 7=

71 Al A AAE ICAO ¢ CORSIA(Carbon Offsetting and Reduction
Scheme for International Aviation)®, =4 3% F&Eo A wFL 2019 4
TFOo R T4t SAF & B4 7EF Fdo® A3t} EU = ReFuelEU Aviation
(Regulation (EU) 2023/2405 of the European Parliament and of the Council of 18
October 2023 on ensuring a level playing field for sustainable air transport )& =3l
2025 W 2%°lA 2050 d  70%7bA  SAF  oF  EFS dAdom
g5l (Kousoulidou et al., 2020), "]=+& IRA ( Inflation Reduction Act ) & %3
AEG 1.256~1.75 =219 SAF A4k Alg AlE ATt 4= 2030 A7HA
g A5 10%E SAF 2 Asts 5xs A4

SAF #3892 98 F(feedstock sourcing), 95 MAHrefining), &5 92
A(logistics and storage), 283 HF FH(fuel delivery)e] TAR
A @k (Martinez—Valencia et al., 2021). &4 SAF 3% 73 2 A=
A8 9 W 75X (feedstock availability) @ A4 v F%2 & dl(scale-up)o]T}.
HEFA ¥74° F+8 d5<d #ANERUCO= 8 F7hl weg 7H4e] Frisha
dom, due] A&£7bs4d QlF(sustainability certification)® T3 o]FFE
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E4 EF 719 YFolA SAF FFdol Uk H Age
2 FEEY A, A7) ) Al ok(offtake agreement)S Eéf
SAF 335 ¢t dor gHslE ‘2 AAddH(demand-pull) HAEFolt}. o] AL
AAAA A oo FAPE BAste] Au] FAE flske adrt dow, vl

e AR 7 23 BEEs 9 5 s AHo] QY =

¢

o]
sA7 o Holdis FF FE(supply-push) Aot o Heke rHew
Tu HE&S SAEt 7E4d 98 dRE F oy, =2 %7 FAS Ve

. DHL Express 9} FedEx &= o|&]3 A+ HA=FoA

A 4/ 4 A U-& SAF #4d =g A1) A7)
ICAO CORSIA | =A% gha A3-3H5 | SAF A& 51 | 2024~ (1 @A)
Al A o1
EU ReFuelEU |SAF &% &3 H]& @A 4| 2025 2% — 2030 2025~
s 6% — 2050 I 70%
n =k TRA SAF AAF Al FA AA T 1.25~1.75 & 2023~2027
A
EU ETS dFHT wlEd AA | BavE A5 — SAF| g 48 F

SRS 2030 ¥ SAF10% 3+ B3 | SAF A=) 2= | 20309 B3
Z2~a)
T e/

24. E77)YY] H2EFY dEF 4 AT

EF Aol g4 79 (carbon management)el] #3F Sar A4tE 2010 A
ol we w2 drjwol o} Herold 9 Lee(2017NE HE EF 71959 &2
el deEfe 248k, 7199 B4 dd A WAE £ % (compliance-driven)’,

=
‘a8 F79(efficiency-driven)’, ‘A4 283} (strategic differentiation)’ 522
slatgith. ol59 A wEwW Z2H EF J|FdES HAx g A
2 dol B4 #AES A 99 dHoew 8ot Agy Hdoow A
Colggt F83e B 719 ©A Addo] dhedt HlE 847 ofd A
Atk o 2 Wslskal QeS HolEr)

Evangelista, Santoro, =23 Thomas(2018)= #| 3 A EF Aw¥]x~
AEFABPL)Y 37 A &7bsAdel #3k 2000~20161 717te] AAA 3 HES
FRsilom, EF 7199 4 Hegol 9 &84 7l (operational eco-effi-
ciency), 17 7}x] Al¢k(green value proposition), & w4 3= (supply chain col-
laboration) & T& 4 zkdolA ANEHL JFS HAFAL oL 53] 139
Helo] B4 Ag Ao M adS X3, o]+ DHL Express <
GoGreen Plus 233 7o 37 o] 7|uke] SAF Agky W s ol
WA o)t} Colicchia, Marchet, Melacini, 28] 3 Perotti(2011)¢] A7 A =
AMul 2 AFGA e 3 A&7 TF AAHES AFHoR A ek, 34 dE

Lo Hu
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4 Zl dzatglr. o5 #A e mEW, o=
g i "guah HRE SA4oR dAgstr] oyeH, 59

0~50%% H3slof sttt 4 Oﬂ —L”

et al.(2022)= diA <A=& T3 F¥ FE ©L Q%‘ 3
wAete], SAF & B XS tiA A8 dEke] a& M 52 @‘_ﬂ% 78‘% 2050 A 714
e HE T wlEe oF 89~94%F ARY 5 Sde vt
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>,
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o,

McKinnon(2018)2 #]4] ‘Decarbonizing Logistics’olA &F A4 Awke
gdetast AR5 TFHCE A, 53] 3 stE FEdA oAl dAsvt
AARAQ] q&& e FE Az v EF 719e g9 d=EHE a8
WA (efficiency improvements), =& A|XE(modal shift), 98 HA3H(fuel switch—
ing) T A A(supply chain restructuring)®] Ul 71A 8oz EFsH o,
shEo] Ag Bd AZES ofX7t F3] AFAolojA Anm ko] AR
ZE2 Aol A MAES U=F35F T} Schifer, Barrett, Doyme 5(2019)2 <4
AdE7iel TleA, AAA, }FEA Ads FAEed, @A wiEg
A 4 100 A "wk, &g45AZ 1,000km vRre] wAE] g7 A nk
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A =Eoh A, B A Ul A4 719 2] SAF 98 A2 AAEHow
MR AT Ao AR Agelth WA, 71E ATEE SAF A
NEHAAS el BEC] qlof, 1A Fol, HEUY A, /19 ANES B
Ak ode] polAel Bl FREA ek,
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wAs7] f1s JrF ARE ey 22 U8e®2 AAE 5 vt AR, Herold ¢
Lee(2017)7F &7 7199 ©424d AsEE HA7ketes 4 7Ieo= AT 'ha
A5 Bxe FAAAY B 2AE E AT A WA A1 v A5 5x H
zrwog FAgHE . &4, Dray et al.(2022) ¥ Malina et al.(2015)¢] ZFx3k
SAF 9] AA#A =93] =& ‘SAF ‘?ﬂ fﬂ% 2 ERE Ao AV " AA,
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TE 9 G AFEE vkgETh YA, Martinez-Valencia et al.(2021)2] SAF
BAOA FxE T kg g A2 ‘Faw dE 2 FJEYA
TA . A A, Evangelista et al.(2018)3} Colicchia et al.(2011)°] 3+7
dEe A FAom A uA FHES ‘A Fo] TR A9
DAL whEd oA A, Schifer et al.(2019)0] 43 ©7] dF7] 5 WSt V&
HebA Aehe ‘Hek Ve 9 W A AxE xddn olgd 6 7H AxEE 75
Ao A MEHeR tFojx 2 4 SAES THFH ZHIYaE A
2, gE5EF =7 7199 SAF A3 dEEs vpdst ddolA vluske

N, ol

(o]
> il Bzl
o 2 1M K of

P

3.1 AP W= X g BEy

2 ode AA AT HHE F o AT (multiple case study) WHE
A ek, AR A= ‘0%%‘971]( ow)g} ‘H(why)'e] HEo| walr]o] Hia A
WO Z(Yin, 2018), ¥ <A77F F7st= SAF A& A= wAYFH Afold
dAE Fyste &JJrZ*OW‘r s At gae gl Abg Al vl 94
E‘r‘:”*(external validity)S =49 4 Jdow, Alg 7+ vuE S Hup gukst
7begk AXME EFo] e ‘DP% Aol k. B Ao AtgAT WHES
&5t Bl vy 2k AA, 2 dAE SAF dE dEgelge Hidea
FHHe AAS oEH, o]#d AL AA wWEg Zolx E2Xo] o]Fojx|ok
olulZ 7}t B4, F 7|9 SAF A it AHFH wentogE ¥ 35
e A d EAHEFA Fx, dEYUY, 174 Z2a3 5)S 7K 9l
FTHE VEd A5E ugoR @ AMg A o] Hgsich. AR, SAF Xd%fi
A o] EASIE Ao o]2H WAL RS AHHA & 3o,
A ATE B3 FAH Ao & A o]F FFo 7o = Q.

JE{,V

Al A 2AE 923 2o AA, DHL Express(Wl& O—F 220 9 &=,
&7 F 260 )9} FedEx(mh& <F 490 o 28, &57] o 680 th= 2= 5F
Al 1-2 9 719de® Y diEAdS 5949 =4, YA 25 SAF W3] sk
TAA A A AFE FUlEt] A Aol 7Hestth *)ﬂﬂ Y Hrghes
Jolgt Al 7oA EFsto] vl FAe] oJoj7t At YA, o AJF Y T
FEFHolgte 24 AL o2& EA|(theoretical replication) =2 o #3g3kt}.
3.2, B4 zgo) o Ho) )i %

2 AT Al 2 FolA HAES dgAGE Ve R &3 B4 ZYdYaE
Ag3ste] T 7199 SAF & AZsS AAHo= nlugth, B AT 24

z A A= 6709 HA F7E 7]ELo 2 o] FojA U

A, Herold ¢} Lee(2017)9] &4 AL EME vlgo=w w4 75 53X
% Z =" (Carbon Reduction Targets and Roadmap)a A st} O]b 7]°49]
7] ' AF HR(IE, He, A = FJoE 7]%), SBTi (Science Based
Targets initiative) & 94 HZ oY, 3+ o] 4 F(milestone)2] F+AAQA FF&

A7}k,

ZA4, Dray et al.(2022)9] tiAld g 7= AAE BEAo ZAs}, SAF %9
33} 1 E 3 (SAF Adoption Status and Targets)E A A3t} SAF A&, &3t
Hlg, A4 & 98 ¥ SAF HlF, Jfﬂ FF SAF A3 HxE 7 E?ﬂﬂr

AA Sgouridis et al.(2011)2] E8tA XEZZ L AY v|E =95 Htdslo],
22 2 2 FZ(Investment Scale and Structure)E A3t SAF ¥
Tl T2 G Ak, AR T QdEe B s), 2Eal Aw 29 7 ERE
A gkt

&), Martinez-Valencia et al.(2021)2] SAF 5% &4 <A, &34
A 2@ 3E A (Supply Chain Strategy and Partnerships)S A A 3&9itl. SAF

e
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TadAety Ak Fx, A9H vwls Ax, g3 A D TlE 71979
JEUAS HESH]

Al A Evangelista et al.(2018)¢] 7Z+Z%3 17
o] Z 213 (Customer Engagement Programs)
I 2ol A, vl B wAYUSE, ASA B %

o el

oA, Schifer et al.(2019)9] B¢ 7|& 48 Hbdsto], 29 7]+ 2 W3
A2 (Complementary Technologies and Parallel Strategies)S A A3s9th 7]
g7, Fi2 dAm, 9 TEd, B4 ¥F 5 SAF 99 "©HEix oo gt
FAet 28 d3ks A

olglgt 6 7 A:E+E SAF HE Aol ogst SWS xFHo= FAo]
7VMesteE AAENeH, 7z AFHER FAAH g B FES AAAsY
Ao AAHY dAAAS A3stdt. #4929 ¥l =2 (logic of comparison)T
Yin(2018)¢] A|A]gF ‘vj¥l wjH(pattern matching) HAZFHS 7|Hto g It} F,
APAFo) A EE3 o)|2% o =(theoretical proposition)@ z+ AldloA ==
AA A dHEHs gixgo=d, ol AN 3o ARAS Hrlsta AES

o|E4 #HS =Esh

TFAAOE, E A7 Yin(2018)9 #HE wiA Tyl wet ddATE
ZIRke = SAF A Aol gk o]&A Zldl Ad& Apde] =Fstal, olE A
AteElel A #ZE Ay vlal-EA gt 8 A9 ¥ (demand-pul) HEFE 7]
Tl Ak a2 e ZRaNS FAHOE FE BEAAS FHse o=
et ZAow Jdayr, vid FF X3 (supply-push) ZFL Aat7]<se] )3k
A% FAe FEE BAE S VA HE 95 gHsE JHE UEe
Aoz e}, o]y3 o= 7|y W¥lS 7]+ 7, DHL Express 9 FedEx ¢
AA A vlaste] b 719 A fds el

3.8 AE 7T #2324 Ay

s T 2020~2025 W 7IZEY] S0 2 A} ARE FAHOE Fdsdh
DPDHL ¥ FedEx ¢ ESG HIA-ARRIA(2021~2024), EAA &dFE X35,
BRExtg, a8l IATAICAO-IEA 2 HuAMdE 4 giato =z s3]

v‘i‘ﬁﬁ FA “"*(thematlc analysis)ol] 7]¥Fsk 5 WA AxE 283} t}h. SAF
s Bdel 5, 6 AxE 29 9 wEY A A, AR W 4 (within-case),
Pl 7F A (cross-case)S &3 A F3F3E, agla AT ZH ALt
iz o2 W3t

Aol AFAH  FHE Qs 55 A=Rde A7 F(triangulation) S
AAEF e, A el A (construct validity), W& ©3AGEIE wiA), 9%
Bl A (o] 24 EA)S FHSATE.

4. 71 At £4

4.1. DHL Express ] A &ls 182 {8+ H=F
41.1. &2 7= 23 9 2=

DHL Express o] ®3JA}el DPDHL & 2017 WY ‘Mission 2050'% sy

>

2050 |7HA &7 ¥ 247k wjES AlZ(zero)® BT wg AgFA <
A71 HdE *%o}‘}iﬁ}. of HiEv ol ASINHFEFZIYME E(SBTI)]

AZS wgkow, pAHQ FIF E®EE 2030 W7kA 2021 @ WY gAa
k% (carbon intensity)E 42% 7=3lil Scope 1(FA wl&) % Scope 2(7Hd
WiE)E Aog 7leo 2 A5tk A8 AlgS vhskgity. DPDHL & 9&ha
2ee] 7 Fad 9o R SAF H3 AES FASsta lom, 2030 W7bA|
g dAne Hax 30%= SAF 2 A3t HRE FHsSlY o= dA
QAN 7H FAA] SAF =%} 53 T stuE 71T, EU ¢ ReFuelEU Avi-
ation TFA°] &738k= 2030 6% oF =3 &S X Hods X ot

{0
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=

412.SAF =4 &3 2 B4 7Lz
DPDHL & SAF =95 7F5stetr] 918 it 7] 7o) Aeks 83oh
DPDHL ¢] 2022 Annual Report o] wZw, DPDHL & A4 o SAF A A<l
Neste ¢} €17+ ¢F 3,300%F 28 %9 SAF T Aok A28t on bp 2L Shell
Aviation %= 7] FF A AAT T3 2021 dolliE SAF ool oF 70 o
2 80 9 ) R Fa AFS wHon, o] F A Fito] SAF v ¢
T =zt 5 Aol xFE o] 9tk DHL Express ¢ 4 F2& F2 ‘48
A% (demand-pul)’ FF B2& FHska itk =, SAF A Ao gk 25 =
A FARGE 7] ) Aloks 3 F8E BT OEN SAF AAA ] A
FAE frdstes dgs Aldgn. olgfdt He AR gxaE HASEHHEA
S R F vk Aol dou, FF UM ¥WEd dd =
2 At F5E A =g

413. o A= 2 SEYY

DHL Express i SAF &5 dA<te] g2zt StEUA S &3l &
21t} Neste, bp, Shell Aviation, World Energy 5 249 SAF & 2
AAdste] dd FHdA gEdd wE FF g2aE vzhsta vk 53 DHL
FHdNeste 9] A7IE2-2EHE2H AFL 7I¥vH3 Bu)(World Energy ¢ Zg]¥Yo}
Afrze 716h) F Ao A SAF & grstE Ao 248 2d dFS Aasta 9ok
T3 DPDHL & &-&7] AZAHAirbus, Boeing)¢te] @d2S =38 &% 100% SAF
Abgol  7hEdh grle]l ity Qs AW gloew, Myl FgF)
2B EQ] (Bviation)#e] HEUAS S dAg s 49 AVE =9 et
HESAL Ut}

4.1.4. 117 o] X 2 713 (GoGreen Plus)

DHL Express ¢ 7F¢ #83te ©dg2 GoGreen Plus X 2130t} o]

T2aWe T3 uAL F7F vES A Bt A9 gE Fo] SAF & @9
s = glom, oo tigh A TFH ATA WFS g8tk GoGreen Plus
‘Book & Claim’ 28 Alglste], SAF 9] &% &332 #AIgle]l SAF Fuljol ujst
2742 Ho(environmental attribute)s 574 A TFs= FFo|th 9]
TR SAF 9o F7F v&E A EHgoEs 7o AFH FHs
A3 Ao, e Scope 3 (ZIEF M WlE) #AF ool WSk ol
9= V1A vt E3] GoGreen Plus = ‘insetting’ 7Bd S A £3}o], dvtAQl
B A4 (offsetting) 7 719 99 7= LR AEJ FEAsE=
xzH oz, AL 7HXALE YollA A H R gars AFste WiAYUYSEES FH e
3780] GoGreen Plus & &3 SAF AFE-S A"stH, sl AFES 127242 Scope 3
HjE Aos Ay Jddes F 3k o]+ ESG
gAh AES a7vn e 7Y =
2}-g-gh},
DHL Express ¢ SAF % A& DPDHL 289 AAME A&7Hs7 o
AW Azt 71det A As=Eo] Ak 15 AP ESG HiAdl= SAF ¥4 KPI 7}
PAE L AGW Hrrel AAEe] lo], SAF o] HAA HEgF AE=
Aglm At 9SS HojFEth w3k DPDHL & 71§ AAle] AE F913 GoGreen
Plus & 53 17 F7} $94& AFsts 54 Ad 22 AAES 15309, SAF
=949 AFA Bes dstetdA] R AA Add 7)odsta gl

[e2

415 He 7| 2 W A

DHL Express += SAF A3t 9o t}z# ¢l gdebs S o
A7) 3FE gF7] EofoA Eviation ¢ ‘Alice’ A7) &7 12
4AE I (feeder) =AoA e 7|8t 7HsAdS EFXISH
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gulel d71sh Al eluA aE AN, AU 22 ) & &3l Scope 12
e As= st Add @ &5EI} SudMs F=R HAs
AHAFSHHT(CDA) B4 =9, Fe7] AHAE T VAT #Ha 5o 2AE
drataL gl

DHL Express 7} 8 719139 =S A
a<lo] #rgstar ok A, FH Al A
SAF 9% &3 qtAo] HASE 3 AFdA AMYS
A B AAA R - getHA Ao HE e F2E THTE o] At
=4, B2B 117 7|¥ke] EAojt}. DHL Express & 8 17282 A4 22 Scope 3
7+ huks Ht= ZFRe W 7|9 524, GoGreen Plus 9 & 17 Zo] g 130
=0k AR, 2w A AETFsAEE AMd =7t SAF Agks

AGAA, &7l Alofell ek =4 A A AR S 38l

FedEx 9] 2021 Annual Report o] W2, FedEx Corporation < 20204 11 ¥
‘2040 A7FA] A AA AFF A ®FAF H(carbon—-neutral operations) 8743 ¢ =
A7) vdE RSkt ol AAAN din] Auidoer FAAQ A AHo=,
53] UPS(2050 W H3p)ETE 10 W ¢ H3kolt) FedEx & o] %3 @45 ¢18l
°F 209 €8 R 27 FA AFE FESFOH, AF AV}, SAF £, ¥4
A 7ls T AdS FAYE HHAdS AAEY FedEx = 2030 d7bA 9] F3b
B3R A wE JEE 2019 @ oM 50% FEstAvhe Algs sl
t}ot FedEx ¢ SBTi 915 o% 2 Scope 3 #Wi& ¥3 ¥H9lol tisixE DPDHL
giv] oA os AR7E AgHolm, o= F 7|He wA i v|aloa wWHgh

AR} 2FHE YEolt),

422.SAF =¢] €3 2 Fx} 7%

FedEx 9] 2023 ESG Report °] wW2%, FedEx ¥ SAF = o ‘FF
T2 (supply-push)” " &g #glth FedEx & 2021 o]F o8 SAF Ak 4
714 M 71 gk A A5 @eEg o, x4 o2 World Energy, Alder
Fuels 57 #2F4 =S AAs9Uth 53] FedEx = Alder Fuels o w3
FAE Fel mpolemfs Wb Al f(green crude) A V)& el A
Folstar 9lom, o= A SAF A4 7ol gk Al AdAE sk
& AAMETE FedEx 9] ‘®haFd 2040 Hxel wa®, of 20 o 2o e
FA T A FEe] AHAIY SAF A4 7] 3L SAF el wiEE ool
ks TEE WHoRE AR Frartk EAv, AV|HoRE SAF
ol g A FAHI v 99 FR7F Thesith ool 9l

oF

-

FedEx ¢ SAF w9 =2 7]+ ¥ dH(technology diversification) ol
A& Fa d7lstk. World Energy & &3l HEFA 719k SAF 9] M43 Fu5
B3t &3, Alder Fuels & Ea A2 =22 7|9k SAF 9 x4t 7|4 W, 181

n= YA F(DOE) 4bst H AT AENS] F9S &3] PtL 7|9k SAF 9 7|&
o= st k. o)ye uwist dEe 54 SAF A HR9
=4 AAA gagd dgk 3R (hedge) G- Fdr). T3 FedEx & F37]
A 2 HBoeing) 2 7 A ZAHGE Aviation, Pratt & Whitney)$+e] SEHA S £3)
100% SAF AHg F&7]9 Jd 2 QAFdE HAF5Hox  FHosta Q)
A o 7= wWyX~(Memphis World Hub)2t LA A]EHo]S FA o2 SAF
AHES JFehe slE Jed dEs AL

o
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424, 17N o] L F W

FedEx + ‘Sustainability Insights'#t+& 117 A RESE 53] &5 &5 u
B4 vEH AHE AFstar Qo DHL Express 9 GoGreen Plus 9F @2 SA
A AAY nA T2 JAZANE obF =YSHA &Edth FedBEx & F§F
Ak 27 Z'2 a9 SAF S-S S AlEdS Welal oy, dAAHAAE
tolg FyA AFel 23S wFHA SAF 97 Tzado =S HiuHow
FHe= 7125 wal 9t} ol FedEx 9 SAF A3 Ao Aujzo=z oFsgh
a2 (weak link)= F7FE o+ & FEoln, &5 SAF Aol gojig et o
o] B7tol g Aow .

FedEx & 984 FAE 2% 7|8, diA A5 A3 Al odux] 28319
Ml 7FA] dH o7 FESIY FREa vt 53] FedEx 7} FAFgk Alder Fuels &

i

b2
5|

Ire

p

Af dxeelA FafEm AAss Ve
@A) HEFA 71 SAF ofu] 9% i f<d4do] =2/ $4=d Aoz A

425 Bk 7] 9 WE def

FedEx & SAF 9ok thgst geth 7|edd dist FxE dsta ot 3 A,
A wE e A71skR, 2040 A7 A A A -ulE AFP&D vehicles)=
100% A71xtz Adaplvks AgS dxstelen, GM ¢ BrightDrop 539
JEUHAS 3 A7) stE A =4S 7tEsteta vk =4, AHE 3] ok
22, 2021 d Elroy Air ¢ ‘Chaparral’ A& 4|38 3&E =20 dia] FxgomH,
GAE Iy wAde zAEst 2 dArisE Feta vk AA, AAd 7)HE 'ha
¥ H(natural carbon capture) Fof=, ddfsrue}l FH3ey A 7|k B EF
714 AF-4lE (Yale Center for Natural Carbon Capture)ell 19 &8 X9 4=
gttt o= SAF & AFHAQ viE 5 el zho] wjEel] oigh zpd 7wk A3
HAUSE 7-5& &5 =4 ol

FedEx 7} 7l& 52 A9y AgFsS Ags wjAd= o 22 8119
Z-gstar vk AR, wl= Ao AAA QlAlE|Holt [IRA ¢ SAF A4 Alw
SAE—RG 1.25~1.75 227k 71s FAe BAH gEAde i, A3 Fab
Agke] Q-4 Fx& /Mt 4, FedEx ¢ i+t 7] HA4(680 i
o/l mE A A8 AW RV AA T FAY AHEA 7HAE EAh
AR, Ful 2dqe] FHg wlolew~ e AE=2 A 7|HE Al SAF AL
7ol dig T2 d5 gH 7beAS o, Ve thHst dEs sz s

J_IOHU

7t A% DHL Express FedEx
g4 AE BER 2050 YIA|E, SBTi ¢1Z, 2030 SAF 2040 B2% ¢, 7N 7|F =21

30%

SAF =%] @3 | Neste, bp, Shell Aviation 5 Ul7F= |World Energy, Alder Fuels 5 4}

7] ol A o + T A of
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o T8  AdY(Demand-Pull),  °F|&H FE(Supply-Push), °F 20 &
70 % = 1=
TFY A A A g 22 B HFd + 24 7= thiast
17 22 GoGreen Plus (SAF 45 17|, Book | Sustainability ~— Insights  (Hl°]H
& Claim) T 4
218 Ve Eviation Alice #713-¥7], 3 |Elroy Air =%, BrightDrop 7|4},
a&3t A xy
A +3% T8 AJNYF-1A T3 FE 7le FA AYY-I3F F=

iz 7 7)9 ESG Mk, ARpms] W BEARE WEoR 45 3y

ol g vl ANE vtFo R, F 7|99 SAF A3 HFE v o] dA
FPo® AYT 4 vk DHL Express ¢ e ‘o AdYP-124 FF7HA
FZ(Demand-Pull with Customer Co-Creation) Hgo=z #/F3 4 Sl o]

Ae oitm g7 ol Ake B3 SAF oo 344 wAHeal, GoGreen
Plus Z2138S E3] 117437 SAF H] &S Husl, o2 %3

AAbe] "RbA: B S wWEgste] Fxlshal %ﬂ.ﬂ defe] A AR
Yzt iAo vta, a7 7wk s Fall SAF A AAlE A=

Aed T2 P Holth H S SAF 5 714 ¥iEo| ﬂl?‘& rEo] A1,
TagAete] AANA FYd FEA SRl Acke] WE & Urke= Holrh
vt FedEx 9o AL V)& ExF A3Y-FF FE(Technology-First Supply-
Push) dgfow Fd3td 4 Adrk. o] A XAt SAF A4l 7]zl gk 24
T2 S8 FA71A 39 vlE AR TeE 95 Fek, vds Ak A=
A FAete] Ve gaa #e AAE Jhseta Ark o HEFel S SAF
7VA stge] dAeds FXea Il digk dEy SAES gHE ¢ ue
Aol FHLE 7w Fxpo BN & 7] AR FYo] bt E Aot
AegA ztole = ETtstal, 7 7|9S R UHA T8 ¥EE AFHS TP
Atk AA, FAF EF SAF & ¥ guagte] A ooz <l
BEe R AdS FYstar dvk. =4, SAF w@ige] ofd A7 &7

U‘“ FU?L' r[o

, , =3
a8t 84 ¥y 55 Xl ¥XEZE L HI(portfolio approach)s 9 shal
Atk AR, ZpEA A3k A dSS WaAlletH, A 4] wisle] MA|AoR
eotels A 2RAaE AAsa vk olgg M BAE Fqe-5F =5
71999 SAF A3k #eo] Tdsh d(one-size—fits—al)E FH3}7] oz $H,

oy
ax
td

o
N

o) 24 £, AT

of 2 |, el Al $7el ohel sty Aerd
Aelo] AE I 9lee welET),

_l

© ATATE o] HlaelA hE FHlEA & A T 7
= =

‘T FRYolgte BV ol2F.ARHom HE 2 F 3

Foust A HE ATt Holt) o]E¥ow B ?i%"oﬂfﬂ E%@ d=F st
Herold ¢} Lee(2017)<] 71 ©A HYd FP3E SAF g 54 Zddel
g 4835t Aog o]59] Zﬂ/\]ﬂ R i}‘ﬂé@rﬁé(strateglc differentiation)’ ¢
kel FEol etk Ve AsErt W dAeAE g tgYgd FEE wdd
T UdLes HojFErh, I DHL Express ¢ Al#l:= Evangelista et al.(2018)0]
701-_/}_1— ‘_]”_!7_114 @E_ﬂ"o]a}-}_: iﬂ_—?ﬂ Z]Ek /\-]—’ EO]O] Cﬂﬁ/\q 1:!]-7—]]51 _Li;j_a']o] O]Jd’
GoGreen Plus ¢ £ ¥EZH £ dAYZFoRE FdE + Y25 W53
FedEx 9] Atgl= dwrd o= AlzxzdAd A&xo & Ve T2 A=) IRA 9
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7} A ARE 9stsls 87 sldAE 25 AR

ek shEbe W B2B A Vinke Bad 719del FHAskE o] vk SAF d9

R4 H - R
Mg TS Fad S a7 T AE B AR o FAYS
AFFoEA o] A% A% @2AF ANT 5 Yok WE, FF FEY AL
IRA ¢] SAF AA4F Al sAleh 22 Ak =

&2 A 5 JAAHETE AEete Aol A, 18al
z7] @AY 7= H2aE 558 7 e AT 9%s Bad 7|dd Fiete
Agfolth, At AL A2V 2AA R AJE&std Af HE e AP

o, 7w U A doly Asf A] AR A9 fJ3o] WAlE o] 2

7 iLOil TR e EH FLES t}. DHL Express ¢ GoGreen Plus

HAYSS SAF 7 17 T2 a¥o] v wAES o], Scope 3 Kl ¢huhs

Hh= BZB o el A FE TR VST 7 AdsS AlARgH FedEx Ab#El=

toly FHAwo = old 7HAE EFelr| olgue S BoF1, FedEx ¢

SAF #3 AAHL 335 Sustainability Insights Z#EZo] SAF &9 HAUESES

oA A F&st=Ttel] @l ) ol AWl b FEe] =9t o, F A Y

A2 vaLe A =EE = AA AJARE o T

B ge] RS SAF A3 AgFo] nl=ys mE HAn Zo| Ao
St

9SS HolFEtd DHL Express 9] GoGreen Plus £ SAF H|& EES Wiz
I 7R Ajks AEete] 719 A BEA AE VHAE AlgsteE EE
FAdgth. FedEx 9 7l& T Ay Age 4714 #& 9% 7l 999
EAd FFetE H2Oo®, SAF A1FY Asdd wet A4 skx7F ¢S yz=
Aoz Amwr),

QA AAH o=, DHL Express 7} EU o &% ] o] 5Hl& A3lst= 30%
ExE AT S oF 3 qfAol A sheks BAste HE 7199 AdA
qes F1E F Jd5E HoFrth FedEx 9 IRA Kﬂ% TA 82> A =
AAE B 7L AAd SAF A=) ¥zl AES FYAZE F AdeS AT
AHE FE3sE 7Hg aapAQl SAF A =232 ofF =3 4, AL S
AAEE, g 7 i T84 8719 Ajteldt & & Uk

&
i
ri

R A

T

FedEx 9] SAF A3 A€
A Hrt AxE F3 BN Ay, g2 2
3

= EF A9 i 7|9l DHL Express ¢

A3tk 6 719

T8 AES E%a‘ﬁq. AA, F
= FE9 A=
L S|

AL
tlo
RuRTY
) 2
>,
hr)
re
-4
ol
L
r
o
of
_‘O_g
=)
]:\] r
Hm

i=] = “ - [s)
ET8ta, ‘8 AdE-ah FEUhA AEH Ve FA AdY-IdE TR
AAow FAEE= 7 7 HdE FHS AEsta e, o= 7 7|Yde A
S, A 7Rk, agla gaa dae] zboleA rIQlgth =4, 1A 3o
ZEIAWE F 7YY dEs PE WEs] i A= Akdelth. DHL Express ¢
GoGreen Plus & SAF & 1 ] MU~ 93}el= ¥, FedEx 9
)

2l
tlolE] F4 M2 o}# SAF &9 A FAAAE ZEA Ferh AR, 7
240 SAF AA 2{E oF Fo A, At HH, i Ay
g A axde] Adfeln, F Atdle 7 A a4d did A5F 2AE
Kkcia=

o] A7} Al 7losts vhe A F HAY WA FF-5F BF Al

_,d
o
-1ﬂ.1
A
e
rot
~N
e -
L

Sobfl SAF A§ Aol Wi AATEA, NE AT
A wae] FUe ReHTh gEel B AT AT 6 A A 24
zAaas o4 B, A § ogwnasd dust ¥e £ yre A dm
AL ATl ARG b PUEA 7)ol F AT
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B AT @A e 2o A, 4 gl 7 7Ide® @A Hol 9o
dtstel FAZE Aok =4, sAE 2 2 A8 YEstd 719 WiF AHEA
BAgel gk A o] AgA ot AA|, SAF Al Aol FwRistal Qo] 574
ARl AEs Wt AREE Alekel EARH. FF AT AR 24
iAol S (UPS, Amazon Air 5), 293 A& CEHBFES 53 Yy gA24 34
B, SAF A%k deFe] A2 gkl tid AFA A4S A
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