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GIAI PHAP GIAM PHAT THAI KHI
NHA KINH TAI CONG TY CO PHAN
KINH AN TOAN VIET NHAT

® NGUYEN THI LE NA™" -

DAO HUU HUY'

'Khoa Qudn ly céng nghiép va ndng lugng, Trudng Bai hoc Dién Iuc

TOM TAT:

Su néng Ién cua Trai dat do hiéu tmg khi nha kinh gay ra tir cac hoat dong phat thai khi
CO, va mot sO 10a1 khi khac nhu CH,, CFC, N,O, metan dang la van dé chung can giai quyét
cta tat ca cac qubc gia trén toan thé gi6i. Tur thoa thuan Paris dugc 196 quoc gia dam phan tai
Hoi nghi Lién hop qubc vé bién d6i khi hau nam 2015 va duge ky két vao nam 2016 quy dinh
vé viéc giam thiéu bién doi khi hau. Pén COP26 1 Hiép udc Khi hau Glasgow, duge su dong
thuan cua dai dién ctua 197 quéc gia tham du. Viét Nam tham gia COP26 véi cam két dua phat
thai rong vé 0 vao nam 2050. Bai bio nghién ciru phuong phap ludn vé quy trinh kiém ké khi
nha kinh, xac dinh lugng phat thai tir cac hoat dong ti€u thu nang lugng va ap dung cho mot
doanh nghiép dién hinh. Dong thoi dé xuit mét s6 giai phap cu thé dé giam tiéu thy ning lugng
trong giai doan 2025 - 2030 va khuyén cao mét s6 giai phap thuc hién dén nam 2050 nham gop
phan dat duoc cac muc tiéu giam phat thai khi nha kinh chung cua qudc gia.

Tiwr khéa: phat thai, khi nha kinh, giam phat thai.

1. Pit vin dé

Trong nhitng nim gan day, cac hoat dong cﬁa con
nguodi gay phat thai cac 1oa1 khi nha kinh (CO,, C
N,0;...) vao bau khi quyén ngay cang ting gay tac
dong xau dén moi truong va gay nguy hai dén st
khoe ctia con nguoi cling nhu cac hé sinh thai.

Theo EDGAR - The Emissions Database for
Global Atmospheric Research (Co s dir li€u phat
thai cho nghién ctru khi quyén toan cau), tir dau thé
ky 21 cho dén ndm 2019, lwong khi nha kinh (GHG)
toan cau c6 xu huéng ting. Lugng khi thai GHG
toan cau nim 2023 dat 53,0 Gt CO2eq (khong tinh
St dung dét, Thay doi st dung dat va Lam nghiép)
& muc cao nhat tir trude toi nay, ting 1,9% (twong
duong 994 Mt CO2eq) so voi nam 2022 (Hinh 1).

Hinh 1: Phat théi KNK trén thé gidi
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Tai Viét Nam, lugng phat thai khi nha kinh trong
giai doan 1990 dén nay ciling ¢6 xu hudng tang. Nam
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2023, luong phat thai khi nha kinh 1a 524,133 Mt
CO2 eq, chiém 0,99% tong lugng phat thai khi nha
kinh trén toan cau. Trong d6, phat thai khi nha kinh
cta linh vuc coéng nghiép chiém ti trong 16n nhét
(66%) (Hinh 2).

Hinh 2: Phat thdi KNK tai Viét Nam
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101.085M
93572M
B84 309M
68210M

104.423 531 646

Tai héi nghi COP26, Thu tuéng Chinh phu da
cam két Viét Nam s& dat mirc phat thai rong khi nha
kinh bang 0 vao niam 2050. Nham huéng t6i muc
tiéu do, Chinh phu Viét Nam cung cac bg nganh lién
quan da ban hanh nhiéu vin ban phap luat quy dinh
va huéng dan thuc hién nhu: Nghi dinh 06/2022/
ND-CP ngay 07/01/2022 Quy dinh giam nhe phat
thai khi nha kinh, bao vé tang 6z0n va phat trién

thi truong cac-bon; Quyét dinh 626/QD-BCT ngay
5/4/2022 ban hanh Ké hoach hanh dong cua Bo
Cong Thuong trién khai cam két cua Viét Nam tai
Hoi nghi COP26... Diéu d6 cho thiy quyét tam rat
16n tir Trung wong dén cac ban nganh nham dat duoc
muc tiéu da cam két vé giam phat thai khi nha kinh.

2. Quy trinh kiém ké khi nha kinh - Ap dung
tai Cong ty C6 phan kinh an toan Viét Nhat

Cong ty cb phan kinh an toan Viét Nhat 1a mot
Cong ty san xuat dia nén thuy tinh va khay nhua cho
dia nam trong danh sach Quyét dinh 13/2024/Qb-
TTg nén phai thyc hién kiém ké KNK.

Quy trinh kiém ké khi nha kinh tai CTCP kinh an
toan Viét Nhat dugc thuc hién theo Diéu 15 Muyc 2
Thong tu 38/2023/TT-BCT theo cac budc dudi day:

2.1. Xdc dinh pham vi hoat dong kiém ké khi
nha kinh

Xac dinh cac ngudn phat thai thudc pham vi quan
1y cua Cong ty:

Pham vi 1: Ngudn phat thai tryc tiép bao gom tat
ca cac phat thai carbon truc tiép tir cac hoat dong cua
cong ty nhu dét chay nhién liéu hoa thach va luong
khi nha kinh thai ra bdi cac qua trinh hoa hoc va vat
1y nhu xtr Iy nudce thai cling nhu 10 ri khi nha kinh tir
viéc st dung thiét bi lam mat va diéu hoa khong khi
va binh ctru héa (Bang 1).

Bang 1. Cdc ngudn phat thai thuéc pham vi 1

N A . A e elzs Khi nha kinh
TT | Hoat dong gay phat thai Nguon phat thai phit thai
1 S,u’ dupg dau DO cho may phat va cho xe nang, tai DAu DO CO.: CH.: N.O
cua Coéng ty 2 42
2 Methanol (Cdn céng nghiép st dung cho san xuat) | Methanol CO,
3 | Str dung xang cho cac xe clia Cong ty Xang CO,; CH,;N,O
4 SL.J;du.ng méi chat lanh cho diéu hoa khdng khi, Mbi chét lanh HFCs: HCFCs
thiét bi lanh
5 Su"dung t‘)lnh cwuA hda cho hoat ddng dién tap va Binh ctu héa CO co
phong nglra sy co 2 2
6 | X ly nwéc thai sinh hoat tai Cong ty Nwée thai sinh hoat CH,;N,O
Bang 2. Cdc nguén phat thai thuéc pham vi 2
TT Hoat dong gay phat thai Nguén phat thai Khi nha kinh phat thai
S dung dién mua twr lwéi dién . ..
7 clia EVN bién lwdi CO,e
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Pham vi 2: Ngudn phat thai gian tiép bao gém
phat thai tir viéc st dung dién nang, hoi nudc, nhiét
hodc 1am mat ma t6 chirc mua tir cac nha cung tng
nang lugng bén ngoai (Bang 2).

2.2. Thu thdp sé liéu

Viéc thu thdp s6 lidu duoc thue hién theo quy dinh
tai Muc 1 Phu luc IT Thong tu 38/2023/TT-BCT. Két
qua thu thép dir liéu dugc trinh bay trong cac Bang
3,4, 5, 6 dudi day:

Bang 3. Bdang nhién liéu dét tir ngudn cé
dinh va di dong nam 2023

TT | Hang muc | Pon vi Lwong tiéu thu

1 Methanol lit 133

2 | Xang lit 61

3 |DauDOd lit 595.294
dong

Bang 4. Bang méi chdt lanh nap bé sung
va ré ri ném 2023

Hang Loai méi | Lwong nap bé
TT 7 L
muc chat sung, ro ri (kg)
1 RO ri R22 8,25
2 RO ri R32 1,66
3 RO ri R410A 0,48
4 RO ri R407C 5,45

Bdng 5. Bang luong khi CO, s dung tif binh
ciu héa nam 2023

Loai binh  bi ¥
TT | Model : S0 binh str
(kg) dung
1 MT5 5 2
2 MT3 3 10

Bang 6. Bang lugng dién tiéu thu nam 2023

Lwong dién | Ngudn str dung )
n Ghi
TT | tiéu thu (Dién lwéiltw chu
(kWh) san xuét)
1 18.797.040 bién lwéi

2.3. Lwa chon h¢ soé phdt thdi

Heé s6 phat thai ctia nhién liéu duoc 1iy theo Quyét
dinh 2626/QD-BTNMT; Hé s6 GWP cua moi chét
lanh dugc 14y theo Thong tu 01/2022/TT-BTNMT;
Hé s quy doi tir CH, va N,O sang CO,e dugc lay

tai [PCC (The Intergovernmental Panel on Climate
Change) AR6 WGI Chapter 7.

2.4. Xdc dinh phwong phdp kiém ké khi nha
kinh

Phuong phap kiém ké khi nha kinh dugc p dung
theo Muc 2 Phu luc 2 Thong tu 38/2023/TT-BCT. Cu
thé, phat thai khi nha kinh lién quan dén viéc dot cac
nhién liéu voi myc dich tao ra nang lugng dugc tinh
theo cong thirc sau:

TPT; = Z(AD” + EFp; * GWP;) /1000 (D

i

Trong do:

TPTF Ia tong phat thai CO, tuong duong cia
KNK i tryc ti€p tir hoat dong dot nhién liéu F (tan
CO,e);

i 1a loai KNK duoc kiém ké;

F 1a loai nhién li¢u st dung cho hoat dong ddt tao
ra nang luong;

ADF 12 lugng tiéu thu nhién liéu F (TJ);

EFF,i 14 hé sb phat thai cia KNK i dbi véi loai
nhién li¢u F (kg/TJ);

GWPi 13 hé sb tiém nang nong 1én toan cau cia
KNK i, 4p dung theo huéng din méi nhét ctia IPCC.

Téng lugng phat thai KNK 13 cac moi chat lanh
1o ri tinh toan dya vao lugng moi chét lanh mua b6
sung hang nam theo cong thuc sau:

2
TPT, . = Z(ADJ- * GWP;)/1000 2
J
Trong do:
TPT ., la tong luwgng phat thai KNK tur 1o ri cac

mdi chat lanh i} (tin CO ,€);

j 12 méi chét lanh j;

AD; 1a lwong moi chat lanh j mua bo sung hang
nam (kg)

GWP, 1a hé s6 tiém ning nong lén toan cau cla
moi chat lanh j, 4p dung theo hudng dan mai nhat
cua IPCC.

Phét thai KNK gian tiép do st dung dién ning
mua tir bén ngoai dugc tinh theo cong thirc sau:

TPT, = AD,, + EF, )

Trong do6:

TPT, 1a téng phat thai CO, glan tlep tur hoat dong
st dung dlen ning mua tir ngudn n (tan CO e)

n 1a ngudén mua dién cua Co s0, cac ngudn gom:
dién ludi, dlen tur san xuét va dién mua truc tiép;

AD, la tong luong dién ning tiéu thy mua tir
ngudén n (MWh);
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EF_la hé s phét thai CO, tir ngudn n (tin CO,e/
MWh) do don vi ban dién cung cip kém theo tai liéu
minh ching. Truong hop dién mua tir dién ludi, EF
1a hé sb phat thai cia ludi dién qudc gia do BO Tai
nguyén va Moi truong cong bd cho nam tinh toan.

2.5. Két qud kiém ké khi nha kinh

Ap dung cong thire (1)-(3), két qua kiém ké khi
nha kinh thudgc pham vi 1 va 2 cta Cong ty dugc
trinh bay trong Bang 8.

bién 1a loai ning lugng chinh trong cac hoat
dong san xuat ciia cong ty. Do vy, phat thai tir qua
trinh st dung dién 16n hon rat nhidu phat thai tir cac
hoat dong khac nhu dau DO, xing, moi cht lanh,
binh ctru hoa... (hoat dong st dung dién chiém ti
trong 88,52% tong phat thai toan don vi).

2.6. Thue hi¢n kiém sodt chit lwong kiém ké khi
nha kinh cép co sé

Quy trinh kiém so4t chit luong kiém ké khi nha
kinh cép co s& duogc thuc hién tiéu muc 6.1.2 Muc
6 TCVN ISO 14064-1:2011, Phan 1: Quy dinh k¥
thuat va huéng dan dinh lugng va bao céo phat thai
va loai bo KNK & cép d0 co s0.

2.7. Ddnh gid @ khéng chic chdn ciia kiém ké
khi nha kinh cép co sé

Phuong phép danh gia dinh luong tai co so vé do
khong dam bao ctia khi nha kinh chu yéu st dung di
liéu hoat dong thu thép thdng qua hoa don, ghi chép,
cac thiét bi do luong va udc lugng ngudn phat thai.
D6 chinh xac cua két qua tinh toan s& phu thudc vao
cép chinh x4c ciia phuong phéap thu thap s lidu va
cap chinh xé4c cua hé sb phat thai.

Phuong phap danh gia dwa theo Chuong 3, Quyén
1, Tai liéu IPCC ARG6.

Béng 9 tinh toan d6 khong chic chin ctia kiém ké
khi nha kinh tai co s6.

Diém danh gia cta két qua kiém ké khi nha kinh
bang 1,56 (nam trong khoang 1 dén 2). Pay la diém
danh gia duoc coi 1a muc Tét trong thang diém vé do
khong dam béo cua dir liéu. C6 nghia rang két qua
tinh toan khi nha kinh c6 sai sb rat nho so véi viéc
phat thai khi nha kinh thyc té.

3. Gidi phap giam phat thai khi nha kinh tai
Coéng ty CP Kinh an toan Viét Nhat

Luong phat thai khi nha kinh cua Cong ty theo
kich ban phat trién théng thuong (BAU) duoc trinh

Bang 8. K&t qud kiém ké khi nha kinh

T Hang muc Phat thai CO,e (tan) Ty lé (%)
Pham vi 1: Phat thai khi nha kinh truc tiép 1.649,94 11,483%
1 | Methanol 0,14 0,001%
2 | Xang 0,14 0,001%
3 | Dau DO di dong 1.599,26 11,131%
4 | Mbi chét lanh 35,98 0,186%
5 | Binh CO, 0,04 0,000%
6 | Xt ly nwéc thai 23,64 0,164%
Pham vi 2: Phét thai khi nha kinh gian tiép 12.718,08 88,517%
7 | Dién mua t&r lwgi dién cia EVN 12.718,08 88,517%
Téng 14.368,02 100,000%
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Bang 9. D6 khdng chdc chdn cua kiém ké khi nha kinh

. . oA A s Diém céap
. 2. Phwong phap Piem | Loai hé so6 phat .z .
TT | Hang muc phat thai théng kb sé ligu (M) thai biem (F) c:;r;h
Pham vi 1: Phat thai khi nha kinh tryec tiép 2,37
. . 2 Tw thdng ké (qua Quyét dinh 2626/
1 | X&ng cho di chuyén hoa don, ghi chép) 2 QD-BTNMT 3 2,45
Phat thai dwa
Methanol cédng nghiép | Tw théng ké (qua trén can bang
2 R £ . S 2 s . 1 1,41
cho san xuat hoa don, ghi chép) phan &rng héa
hoc
A .. Tw théng ké (qua Quyét dinh 2626/
3 |Dau DO cho xe tai hod don. ghi chép) 2 QD-BTNMT 3 2,45
£ R Théng tw
4 |Mai chét lanh Igétg‘c’;g kﬁi(g#: )| 2 |o120221TT- 3 2,45
» g1 Chep BTNMT
. i Dém truc tiép, ghi Theo TCVN
5 |Binh clru hoa chép 3 7026:2002 3 3
£ R Théng tw
6 |X& Iy nudc thai Igétgmg kﬁi(gr?: ) | 2 |172002TT- 3 2,45
» g1 Cep BTNMT
Pham vi 2: Phat thai khi nha kinh gian tiép 1,73
/| Pién mua tir luoi dign Dja"sgct‘é‘g:lhotgg , | congvan 327/ 3 173
ctia EVN au g BDKH-PTCBT !
dién
Téng 1,56

bay trong Bang 10 (lugng phat thai udc tinh tang 5%
moi nim):
Bang 10. Lugng phat thai KNK theo BAU
cua cong ty

Nam 2023 2024 2025 2026
Lwong phat

_ thai 14.368 | 15.086 | 15.841 | 16.633
(tan CO2e)

Nam 2027 2028 2029 2030
Lwong phét

thai 17.464 | 18.338 | 19.255 | 20.217
(tAn CO2e)

Gidi phap 1: Tang cuwong qudn ly ngi vi

Cong ty can xay dung ké hoach dinh ky kiém tra,
bao tri, bao dudng hé thong, thiét bi sir dung ning
luong; Tang cuong dao tao, huin luyén nang cao
chit lugng ngudi lao dong, nguoi quan ly. Pay 1a
giai phap dé thyc hién, khong phuy thudc vao dic thu
cong nghé ciing nhu khong phai dau tu qua nhidu.
U'dc tinh viéc thyc hién giai phap s& lam giam luong
phat thai di 1% so véi tong lugng phat thai hién tai.

Gidi phdp 2: Kiém tra va xiv Iy cdc diém ro ri
khi nén

Phuong phap kiém tra phat hién r0 ri: chay may
nén dé ning ap suat hé thong 1én bang ap suit van
hanh; ghi lai thoi gian chu trinh “dong tai = T va
“ngdt tai = t” (nén ldy 8 - 15 chu trinh dé dam bao do
chinh xac); ty 1€ ro ri = T/(T+t) x 100%. Véi cung
mot lugng khi nén dau ra dé cung ca”ip cho san xuit,
néu nhu ¢6 1o ri thi lwgng khong khi dau vao ma may
nén khi phai hat 13 16n hon, dong nghia véi dong co
phai dién ning nhiéu hon. Khi phat hién diém ro ri
khi nén va xtr Iy kip thoi thi don vi s& tiét kiém duoc
luong khi nén chénh l&ch trude va sau khi xu 1y.

D¢ tinh toan lugng dién ning tiét kiém cho giai
phap ndy, chung t6i gia thiét ty 1¢ tiét kiém trung
binh 1a 2%; Trong thoi gian khao sat, chiing t6i tinh
toan dugc lugng dién nang st dung cho may nén khi
chiém khoang 20% tong luong dién tiéu thu. Luong
giam phat thai khi nha kinh khi thyc hién giai phap
duoc tinh toan nhu sau:

18.797.040 x 20% x 2% x 0,6766/1000 = 50,87
tan CO2e
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Bang 11. Cac gidi phap giam phat thai khi nha kinh giai doan 2025 - 2030

L Giam phat thai (Tan CO,td/nam)
STT | Giai phap
2025 2026 | 2027 | 2028 | 2029 | 2030
1 | Tang cwong quan ly ndi vi 158,41 | 166,33 | 174,65 | 183,38 | 192,55 | 202,18
p |Kiemtragiamsatvaxwlycacdiemro | qo o0 | sogs | 6183 | 6492 | 6817 | 71,58
ri khi nén
3 | Lapdathéthong dieukhien luuluong, | os o0 | 506 06 | 216,37 | 227,18 | 238.54 | 250,47
tiet kiém dién cho tram may nén khi
Lap dat bo tiét kiét dién nang CESS
4 | cho MBA 1.500kVA - tram dién phan 291,06 | 305,61 | 320,89 | 336,94 | 353,79 | 371,47
phoi
5 | Lap dathe thong diéu khien luu luong, 163,80 | 171,99 | 180,59 | 189,62 | 199,10
tiet kiém dién cho tram may nén khi
Lap dét bo tiét kiét dién nang CESS
6 | cho MBA 1.000kVA - tram dién phan 262,5 | 275,63 | 289,41 | 303,88
phoi
7 | LAp dat hé thdng dién mét troi TMWp 525 | 551,25 | 578,81
Téng 1977,49

Gidi phdp 3: Ldp ddt thiét bi diéu khién luu
lwong khi nén

Hé théng IFC (Intelligent Flow Control) 1a 1 san
pham cia An 6. Thiét bi di duogc ap dung rong rii
tai nhiéu nudc trén thé giéi nhu: An D9, Han Qudc,
Viét Nam,... H¢ thong nay gitip kiém soat luu lu0’ng
va 4p suét khi nén cung cép cho hoat dong san xuét,
hé thong c6 kha nang thay doi téc do dong co may
nén dé dap g theo nhu cau khi nén ting/giam trong
qua trinh san xuét, ciing nhu t6i vu duoc tinh trang
lang phi ciia ché d6 hoat dong khong tai trong hé
thong diéu khién hién hiru. Nha cung cip cam két ty
1¢ tiét kiém dién trung binh dat tir 5 - 15%. Dé tinh
toan luong dién tiét kiém, nha cung cap khuyén céo
ldy murc trung binh 1a 7%. Tuong tu v&i cach tinh
nhu giai phap s6 2 ta c6 duoc luong giam phat thai
khi lap dt hé thong IFC khoang 178 tan CO.e.

Gidi phdp 4: Ldp ddt bg tiét kigm dién ning
CESS cho mdy bién dp

Bo tiét kiém dién nang CESS 1a mot thiét bi tiét
kiém nang luong cua Han Quéc. Bo tiét kiém dién
ning CESS duoc lip song song véi tai tiéu thu dién.
Thiét bi gitp cai thién d6 1éch pha, giam thiéu su va
dap céc electron trén duong day, giam do nhidu séng
hai. Nha cung cép tinh toan va phan tich dién ning
tiét kiém duogc khoang 6% phu tai cuia may bién ap.
V&i may bién ap 1500kVA, chay ¢ mirc 50% tai véi
thoi gian 1a 8760h thi mirc gidm phat thai khi nha
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kinh duogc tinh toan nhu sau:

Giam phat thai = (1500 x 50% x 8760 x 6%) x
0,6766/1000 = 264 tin CO.e

S6 liéu tiét kiém duoc tu cac giai phap hién dang
lay tir dir lidu ndm co s& cua tinh toan phat thai khi
nha kinh (niam 2023). Do vy, tiém ning giam phat
thai ddi véi giai doan 2025 - 2030 duoc tinh toan
tang 5% so voi cua lugng giam phat thai khi nha
kinh cta nam truée d6. Bang 11 téng hop cac giai
phap khuyén cao ma Cong ty c6 thé trién khai trong
giai doan 2025 - 2030.

Theo Kich ban phat trién théng thuong (BAU)
trong NDC 2022, nganh nang luong dong £0p glam
phat thai 7,0% tong luong phat thai cta quoc gia den
nam 2030 tuong duorng 64,8 tridu tAn CO,e. Con sd
nay 14 9,6% néu so vai tong lugng phat thal cuariéng
nganh nang luong (lwong phat thai theo BAU cua
nganh nang luong noi riéng 1a 678,4 triéu tan CO ,€)-

Den nam 2030, voi cac glal phap va ké hoach
dé xuat nhu trén, Cong ty CH phan Kinh an toan
Viét Nhat giam duogc 1977,48 tin CO,e (tuong
duong glam 9,78% S0 voi kich ban phat trlen thong
thuong). Diéu nay rat phu hop vai ké hoach chung
clia ca qudc gia.

Trong giai doan 2030 - 2050, Cong ty ¢ thé tiép
tuc thuc hién mot sd giai phap sau:

Thay thé phuong tién van chuyén thanh phuong
tién chay nang luong dién
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Chuyén dbi ning luong dién sang ngudn dién
sach phat thai thap.

Trao d6i mua ban tin chi carbon va tham gia thi
truong carbon.

Tham gia du 4n trong rimg hodc hop tac trong
rung.

St dung Hydrogen xanh thay thé cho nhién liéu
hoa thach.

TAI LIEU THAM KHAO:

4. Két luan

Bai bao di trinh bay phuong phap luan vé quy
trinh kiém ké khi nha kinh; phuong phap tinh toan
luong phat thai khi nha kinh cia mét co sé san Xuét
dién hinh (Cong ty c6 phan kinh an toan Viét Nhat)
theo quy dinh va d& xuat mot sé giai phap giam phat
thai khi nha kinh dé gop phan dat dugc dugc nhiing
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ABSTRACT:

Global warming driven by greenhouse gas emissions - primarily CO- along with CHa4, CFCs, N-O,
and other gases - poses a critical challenge for all nations. The Paris Agreement, negotiated by 196
countries at the 2015 United Nations Climate Change Conference and entered into force in 2016, together
with the Glasgow Climate Pact (COP26) endorsed by 197 participants, establishes the framework for
climate mitigation. Vietnam’s commitment to achieve net-zero emissions by 2050 underscores the
urgency of corporate action. This paper presents the methodological approach for a greenhouse gas
inventory, quantifies emissions stemming from energy-consuming activities, and applies the procedure
to a representative enterprise. Based on the case study of Viet-Nhat Safety Glass Joint Stock Company,
a series of concrete measures are proposed to reduce energy consumption during 2025 - 2030, alongside
strategic recommendations extending to 2050. Adoption of these measures will contribute meaningfully
to both the company’s sustainability performance and the nation’s broader emission-reduction targets.
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