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ABSTRACT

Jeju, an island located at the southern part of the Korean Peninsula, is a tourist destination due to its abundant
natural environment value from ecotourism. This study evaluates the carbon dioxide emissions from the process
of Jeju ecotourism where an ecotourism trip is a product, and its start and end process is defined by the start and
end of a trip. To estimate the amount of CO, emitted, statistics provided by Jeju province and relevant government
agencies were taken into account. With the collected open data, the CO, emission from each transportation,
accommodation and activity sector was estimated through methodologies provided by the Intergovernmental Panel
on Climate Change(IPCC), and relevant research such as life cycle assessment. In summary, accommodation emits
the highest amount of CO, during the trip process, at 235939 ton CO, followed by 20,798.06 ton CO. for

transportation and 4,178 ton CO, for ecotourism activity.
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Table 1. Tourist information (Jeju Tourism Organization, 2014)

-0

o
Ju LLE

1. Number of tourists

ten thousand

Domestic 8,945,601

International 3,328,316

2. Length of stay (days) for domestic tourists Percentage (%) Number of tourists
1 0.4 35,783

2 9.2 822,996
3 357 3,193,580
4 27.7 2,477,932
5 12.2 1,091,364
6 4.0 357,825
7 39 348,878
8 1.2 107,348
9 0.2 17,892
10 1.2 107,348
Over 11 days 4.1 366,770
Average 5.06 days

3. Type of transportation for domestic tourists

Rental car 62.6 5,599,946
Rental car or taxi accommodated by a guide 3.1 277,314
Public transportation (bus, taxi) 19.4 1,735,447
Tour bus 33 295,205
City tour bus 0.4 35,782
Bicycle, motorcycle 24 214,694
Others 8.8 787,213
4. Type of accommodation for domestic tourists

Guesthouse 14.6 1,306,058
Hotel 21.1 1,887,522
Pension 22.3 1,994,869
Condominium/resort 19.1 1,708,610
Motel/hostel 8.5 760,376
Private home 9.7 867,723
Others 4.8 429,388
5. Recreation activity for domestics tourists

Nature/landscape sight seeing 16.4 1,467,079
Mountain/Oreum/Olle trail/trekking 12.2 1,091,363
Museum/art gallery/exhibition visit 7.5 670,920
Theme park visit 7.8 697,757
Film/drama location visit 2.5 223,640
Historical/cultural site visit 3.1 277,314
Concerts/festivals/events 1.3 116,293
Traditional culture experience 0.9 80,510
Conference/business trip 2.6 232,586
Nightlife/entertainment 0.9 80,510
Gourmet 12.9 1,153,983
Shopping 9.1 814,050
Horse racing/Casino 0.5 44,728
Beauty tour (hot spring/spa/massage) 1.1 98,402
Religious/Pilgrimage activities 0.4 35,782
Coastal activities 5.7 509,899
Land leisure sports 1.2 107,347

Journal of Climate Change Research 2019, Vol. 10, No. 2
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Marine leisure sports
Family/friends visit
City tour bus
Bicycle trip

Car driving trip
Others

T DpEo|

O o

1.7
3.1
0.3
1.0
6.6
1.2

EtA HHEE

i
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152,075
277314
26,837
89,456
590,410
107,347

Table 2. Data used to calculate the CO, emission from transportation, accommodation and recreation and its

source
Data Time scale Unit Source Value
Rental 12,542
. . Korea Trans;?onatlon Taxi 5,404
Registered transportation 2014 n Database, Jeju Research
Insti Bus 440
nstitute
Tour bus 2,089
LPG 42.72
Rental car fuel type 2014 % Korea‘ Rent-A-Car Gasoline 32.32
Association
Diesel 23.79
Jeju Island rental car average distance driven per day 2015 km Jeju Research Institute 112.7
Jeju Island taxi average distance driven per day 2012 km Korea Transport Institute 216.3
Jeju Island bus average distance driven per day 2009 km Korea Transportation Safety Authority 242.1
Jeju Island tour bus average distance driven per day 2012 km Korea Transport Institute 93.9
Annual number of operating Jeju Island tour bus 2014 km Jeju Research Institute 24,551
. LPG 8.9
Distance per liter per fuel type 2013 km IS{:;: t;l/ fzxgr?ganon Gasoline 7.6
Diesel 7.2
Guesthouse 4,140
Hotel 7,900
. o . Pension 4,140
Accommodation CO, emission per tourist - g Kuo and Chen (2009) —
Condominium/resort 7,900
Motel/hostel 4,140
Private home 1,619
Nature/ ‘ . 417
landscape sight seeing
Activity CO, emission per tourist - g Kuo and Chen (2009)  Mountain/
Oreunn/ 417
Olle trail/trekking
(Table 3). Tejuh 29 Xape] Sof wre B 717E 5o 3 AeiHLe] A9, e SRS ) by Ae &

SIS CO} Wk Aes e, 1 B 7 B

&S 2AR|Sh= FEl= LPG d=5 AMSH= BAR, 7

% 17249 kg COE &3t &
AR 7P B2 w2 EAle 22 AF 9 RS ANSS)
= LPG HE7Iieh Al WA 7HE g2 dig COE s

3 e FEYSR <15

COE &R} A7t viEsFS A7t g2 Ae2ALe] o]
a7 sz e A7) g7 0363 kg COE T3 191
g 7P we wjEekS Holom 1 the AAM A, LPG ¥l
E7} 735 dE7E S sEyF 1o AL $=olql
c}.
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Table 3. CO, emission according to transportation type

Fuel Total Distance per CO,E per . Total COE per CO,E per
Transportation type  Consumption Distance per Liter per day vehicle per day Regls.tered registered vehicle tourist per day

per day (L)  day (km) (knv/L) (ke Cop  Vohieleday (ke COn) (ke COv)
Rental car (gasoline) 12.66 112.7 8.9 0.006 4,054 22.69 0.0046
Rental car (diesel) 14.83 112.7 7.6 0.01 2,984 29.97 0.0082
Rental car (LPG butane) 15.65 112.7 7.2 0.017 5,358 89.16 0.0136
Taxi (LPG butane) 30.04 216.3 7.2 0.032 5,401 172.49 0.0363
Public bus (diesel) 31.86 242.1 7.6 0.024 440 10.74 0.0023
Tour bus (diesel) 12.36 93.9 7.6 0.009 2,089 19.77 0.0244

Table 4. CO, emission according to accommodation type

Accommodation type

CO:E per trip (kg COy)

Tourists per year Total COE per year (kg CO,)

Guesthouse 0.021
Hotel 0.04
Pension 0.021
Condominium/resort 0.04
Motel/hostel 0.021

Private home 0.0081

1,306,058 27,360
1,887,522 75,452
1,994,869 41,789
1,708,610 68,300
760,376 15,929
867,723 7,109

7|E At 3 2 Aol fARRE Aas yEpich de|
o|Alofe] AejEgol A WAYSH= COE A4Fet Bhuiyan et
al. (2012)9] ¢A-tol] =9 FE AMEShe 23R} &
dApell Hls oA wAob LR @ EHloloA Sk
CO, 2HAgFo] o] w2 zlo & et ESE Kuo and Chen
(2009)0]] W= gt FSofl A HIE77F L EHEO| ThEo
7H B2 COE HiEdl A7t F e 21%E X}Z]?i‘:"-
71 theo AN AT} 12%2 H|1A] e ujEeke "elt)

:—JI\— T

B Aol A= 44 FEE CO, viEHE Kuo and Chen
(009)0] E&T 1905 &S o o] gu o] me
AT % WhETS APgellch Ha ApolNE T9, Lup
o AAIE A5l 58 E (bed and breakfast), 743
9 sfeleie] U] AE SEHIT B Ao ALE
2 S wl ob ARt FYsleka meron], 2 U
ZELX ey Z2ohy AXIQc) 1 2k sdo] 7R wke
7F COxQl 75,452 kg COE wlj&3t Zlo & vrehdey 1 o}
LogL I D_] ﬂ7\57]~ j]_x]@\q. (Table 4).

Gossling et al. (2002)7} 21343t Aefir}=t EAlof w2
1ok b e oUAS Baw sk SR A 5

o.?i )Mj

o
-{o

or&_ﬂi

Journal of Climate Change Research 2019, Vol. 10, No. 2

W 110MIo|gon 344F TRe T0MI, ALEsRS2ok
e 30MIR B ATAuke] v fARC

33 &3 B&

2 Ao 1 =8 CO; HiE%E Kuo and Chen
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(Table 5).

Becken and Simmons (2002)7} =3
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Table 5. CO, emission according to recreation type

Bt HiEE

Al

g 85

o

.|

Tourists per year  Total CO.E per year (kg CO,)

Activity type COzE per trip (kg CO,)
Nature/landscape sight seeing 0.0021
Mountain/Oreum/Olle trail/trekking 0.0021

6,217,193
3,801,880

2,593
1,585

4,178 kg CO2 <38} FioflA] 7P W2 vlj&o] WAyt
S8 yehgth 20149 7| AEfRgell A gt €00l &
22 365,972 kg COolch
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4, DE
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