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ABSTRACT

As climate action grows increasingly urgent, the importance of eco-friendly events has been rising. However, few studies
have quantitatively identified the greenhouse gas (GHG) reduction effects of event operations and their key driving factors.
Accordingly, this study applied the scope 3 guidelines of the GHG protocol to an eco-friendly event held in South Korea
in June 2026, predicting baseline emissions across each life cycle stage and calculating actual post event carbon emissions
based on real participant behavior, in order to analyze the reduction contribution of climate actions by implementing actor.
The analysis found that total baseline emissions were predicted at 39,274.66kgCO,eq, while actual post event emissions were
calculated at 22,710.36kgCO,eq, representing a 42.18% reduction relative to the predicted baseline. The organizer achieved
a high reduction rate at the disposal stage through digital transformation and the adoption of biodegradable banners, whereas
the reduction rate from operating an energy storage system (ESS) powered vehicle as the event’s core power source, revealed
technical and policy limitations. Modal shift in participant travel emerged as the single most dominant mechanism, account-
ing for 98.52% of the total reduction achieved. In particular, participants from the Seoul metropolitan area recorded the low-
est emissions, benefiting from the synergy of subway infrastructure, the organizer’s pre event guidance and local government
policy, whereas participants from outlying areas of Gyeonggi Province, located far from Seoul and poorly connected to pub-
lic transit, showed the highest reliance on private vehicles confirming a blind spot arising from spatial infrastructure
disparities. The pre-event prediction and post-event survey-based estimation model proposed in this study is expected to
serve as part of a national climate adaptation strategy for efficiently managing GHG emissions from the event sector while
monitoring and encouraging citizens’ climate action.
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HHOT FUG AL 0|53 AFoltk. ofo] B AT 20264 69 FfolA] AHE W PAS RO LA A mR
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7F57t 43]9] HHIY HERARE Xggsioint A 47 5
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o= HolHE 4 9 A5tk

ALkS 98t 2AVEA HiESF AR AAlE 2A47TA T2 E
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COxeq/kge ARESIATE 4,040719] FolH M T2
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ST APEsIGTh 2 A9 AT AR A e
Al 1 BR2 Ak S A-85ioitt ol HiEAle=
UEZIAR  ecoinvent 3.129] QIAL <l Fo| &Rl
2.85104kgCOxq/kgS 7|9E0 2 ARYSIQIL) vy @ BHE
A2 A PVC 9 EFjoAE dd E8= 7MYl o,
Hju-8 PVC HIEAIS (3.31623kgCOmeq/kg) D L4t i A
A 32& A8tk Ao R lsdof| AR ofuiA]=
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9P ¥iE74: (0.70605kgCOseq/kWh) B APF3I9ITE. AE]IL
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Table 1. Estimation conditions based on survey and emission factors used by life cycle stage

Emission stage Category 1 Category 2 Estimation condition Quantity Emission factor Source
Food & beverage Disposable paper water 3.52kg .
containers cups (4,040 units) 1.444959kgCO,eq/kg Ecoinvent 3.12
Material Printed paper General printed paper 120.63kg .
production materials materials (All items) (28,451 units) 2.851040kgC0zeq/ke Ecoinvent 3.12
Upstream General heti )
Printed banners  onore! Synthetic resin o 501 3.316230kgCOseq/ke Ecoinvent 3.12
banners
Energy use Rehearsal Diesel vehicle power 5 5 wh  0.706050keCOeq/kwh  Public sector GHG target
generator management guidelines
i i and generator standard
Energy use  Main event  Diesel VehiCle pOWer ) o0 Wh 0.706050keCOseq/kWh £
generator [11]
Internal combustion Korea Environment
Staff engine based vehicle 188 people 0.248500kgCO-eq/km .
. Institute [12]
(diesel)
Core Transportation Metr;)t[t) e(:)rllgzgs area Round trip travel 3,994 people  2.363560kgCO,eq/person Korea Fnvironment
N i Institute [12] and National
on-metropolitan Round trip travel 1,006 people 16.269237kgCO,eq/person ~ modal share standard
attendees
UK Department of
Accomo— Attendee rO(?m H(.)tel stay for 55 roomnight 55.8kgCO,eq/room.night Environment, Foods and
dation accommodation  long-distance attendees .
Rural Affairs [10]
Food & beverage Korea Environmental
containers 8 Paper cup incineration 3.52kg 0.7204kgCOseq/kg Industry & Technology
Institute (KEITI)[13]
. Korea Environmental
Downstream Waste Printed p aper General Wa.Ste. bap e.r 120.63kg 1.041kgCOseq/kg Industry & Technology
Treatment materials landfill and incineration .
Institute (KEITI)[13]
Waste synthetic resin Korea Environmental
Printed banners incinerai’ir(l)n (Mixed) 23.27kg 2.212570kgCO,eq/kg Industry & Technology
Institute (KEITI)[13]
A IR 9] (0.0002kgCOeq/INE A HiEFo2  AA AAE EelulE A2Isk=s AlHstal sig #7] &4
Slgela AYE Q) SARRIES % AN TR MEALE A BE BUHE (221257keCOxqkg)olA £
Zeg Fol B 29 AA Hiiu] ke EAE QI Al duF EleA AZE A viEAlS (0.28950kgCOeq/ke) = A}
Q182 Al ecoinvent 3.129] YA 40% HF2I 28513t

1.59395kgCOsq/kg 21-8510] BAL A BA &4 A A ol &

APgStglet. ERE AR v F5F 23.27kg T 7 A B9 AJOE T HE B2 WS Y P, o8 e

22 Ha FES Aokl oF 68%c] sk 1583ke= X1 & FF, 7HE o, sH oR B A AH 5o FS51

3 AR & A A vy (BikAlE 0.59kgCOeq  FOf B & HTIAR QI B g APgol ARgshaltt.

kg2 tiA ABitele] sig BAl9] IS5 B AR 7P olgo g QIR HiES AR HilE AV e
ORIBAL ollIA] ARG HRE Sfsh ESS AAE =) o SUR HiEAE &85l tienE ARET FTAl

sto] YA FY & FF A 10,200kWh 5 200kWhetge]  wE B3 AS FL59utt

O 7] 7FsoR Q1% g4 wiEE slusiglct. E3

HELE 018 Aeish] 98 W 5L oY, AE, o 3.z
g 244 ol A8 oA ASuA AT 2 ERE
LAEES AT AT HERES AU 5 YRS & 31 AN B HISY oS A

—

w5i9ich. vhAEo R SE w9 wuke [ 4
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AL AR A] ojuiet WeY Al HgaiA| ore
2 WS

AP B4 Ada), A o BAR] § S B
39,274.66kgCO,eqE E2E|Qth 11 & AA] tir] vj& 7)o
L7t 7P =2 FE2 A4 oA F Sedd Ao 19
0 2 Z¥zZ} 24.03%2} 41.68%= R[5 A
< HiE AgEe] 7 =39d
2 oF 53%9] A HiEEE AEE 5= AU

ofEell oIt vk
o} 71 Sjofjm= ﬂﬂ%ﬁm & AR IRt oA A] ARgo]
& AL GAPIA At ISEA] HiAl AFAE ARSI
ohs & AR d=

18.34%=2 =A Yehdtt
QF

B B HIE U 2EY oY 2 FRA Y B A9 A A8
5 U5 (30274.66kgCOxq) T A U= WARIE WE ST AT 5 Al A

SR AR S 7V el ZiE SR A% AR

of 9 oF 14.75% AZF2o) Lk ol 2P EAEE

A AAZ APROL B, vIE, P BA, S

=
L =

fu

=3 /\]_
(22,710.36kgCOeq)2 & 16,564.29kgCO2eq
= g} 9Iglom, ol Haby L7k v
Table 2. Predicted emissions by life cycle stage and emission category
. . Total
. Predicted Per-capita o.a
Emission .. . emis-
stage Category 2 Target emissions emission sions
g (kgCOzeq) (kgCOxeq/person) %)
0
F Di 1 t
ood & I.Jeverage isposable paper water 9.65 0.00186 0.02%
containers cups
Materi'al Printed Paper Gener’ftl printed paper 397.06 0.07653 1.01%
production materials materials (All Items)
General synthetic resin 6027
banners
Temporary diesel
generator vehicle power 2,118.14 0.40828 5.39%
generation
Main event' Main generator power 7201.66
power generation demand
Staff movement Staff vehicle commuting 44435
& transfer
Metropolitan area Round-trip travel of
. P metropolitan area 9,439.50 1.81949 24.03%
Core Transportation attendees
attendees
Non-metropolitan Round-trip travel of
) P attendees from other 16,371.10 3.15557 41.68%
attendees .
regions
Hotel stay fi
olcl slay for 3,069.00 0.59156 7.82%

Category 1

0.15%

0.01162

Printed banners
18.34%

Upstream

Rehearsal power
1.38814

generation
1.13%

Energy use
0.08565

Energy use

0.00002 0.00%

Attendee
accommodation long-distance attendees
Food & beverage  Paper cup incineration 011

containers (Mixed waste) '

Printed Paper General we%ste' pape.r 112.33 0.02165

materials landfill and incineration
Waste synthetic
Printed banners incineration (Mixed 51.49 0.00992
discharge)
Total emission flow 39,274.66 7.57030* 100.00%

Accommodation
0.29%

0.13%

Waste

Downstream
treatment

93

Total
Based on the sum of total participants (5,000 persons) and staff (188 persons)
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=4 FodR1 ofFo|t SH 7 TAH AR 2ARE v
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2K 52 F£XE B

R 2 YA oUA] ZhsEat T sEto = QIgH HiE
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39 o] ZA SAME Aol 4% e "az @
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A ARG (18.34%), ST A HolRt o F (24.03%
41.68%), Holk u(7.82%) T HA) oF 3% A
3t 2 WiEYolglon], A% AMINE HE 1Sl
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i
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i
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400 600 O 50 100 150
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Fig. 1. Pre— and post—intervention emissions for material production and disposal categories.
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Fig. 2. Pre- and post-intervention emissions by core stage categories.

Table 3. Participant transport mode distribution and travel emissions by region

Transport mode & indicator Seoul Gyeonggi Incheon MZ:E?;ZFH Non-metropolitan Total
Bus 107 87 203 78 281
Train 1 1 2 72 74
Subway 253 185 38 476 25 501
Car (hybrid) 2 11 0 13 4 17
Car (gasoline) 45 68 12 125 33 158
Car (electric) 4 3 7
Car (diesel) 8 14
Taxi 24 4 28 4 32
Walking 34 0 34 34
Number of participants 470 360 63 893 225 1118
Participant share(%) 42.04 32.20 5.64 79.87 20.13 100.00
Travel emissions (kgCO,eq) 544.16 1,660.12 284.16 2,488.44 7,132.72 9,621.15
Emission contribution(%) 5.66 17.25 295 25.87 74.13 100.00

AAIAA(ESS) B o] ade F3oH| =ajdct
ESS Hab= 4 DA L3t offA] & 10,200kWh 5
200kWh (2F 2%)7h2 HA 2Hd2 thAstod, s ©A419] of
YAl AMg F2 AR HIET (7,201.66kgCOseq) HiH] oF

0.9%0] 66.10kgCOqS] HZ3t Z2BL 712319t} 24
U gatet 22 o] udE M 9= 4T ol s
AP A& 4 Utk HollA o5 ESS9| 24 28
“ZoIARE FA} olFF ESS9 &Felu 3+ 7FsAdel tiE
PALo] A =8 HAE APs|o) 7l o= aokA] &
U= HolEth & AolM ARGRE HiET AP RHAlE L

= Z-&sto] qieko] E
10,200kWh RS

At YaolA] AL o]
oa}oq o wae s YA 4

=
QlQitial 7HAsichd, j_ J = HH%%J 22,710.36kgCOeq”F

15,573,51kgCOeq= &

FEEHA A 5E0] 42.18%°114

60.35%% & 2JolE Holth o] A9 7|&F SHS Z=
S} AL YA} HEO] B4 vjETHo 2 I u|x PAF EE

o] a7}#0] #eki o|g) Holog 2k83} 4 g9le o AU]
qeh weba] AR AeolA Aok SA] R 9iFt ol

ESS oyt BE XY

AR, ARG B, ol Y] AR

dgt 2EE wae} 2 ARH BAS g vlRiel] wE
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