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Abstract : Greenhouse gases (GHGs) emissions from Kangwon National University was estimated to be 21,054 ton CO»-eq in 2009,
which was approximately 7% higher than that in 2005. Emissions from electricity usage in Scope 2 contributed to the upward annual
trend of GHG emissions, comprising about 54.3% of the total GHG emissions. On the other hand, GHG emissions from Scope 1
and Scope 3 contributed approximately 25.3% and 20.4%, respectively. Various GHG reduction plans were also introduced and ev-
aluated in this study. Among three reduction plans including LED substitution, improvement of transportation efficiency, and green
campus action plan, the green campus action plan derived the most significant GHG reduction of 5.3% of total emissions. Estimated
total reduced GHG emission was 1,570 ton CO,-eq yr' with all three reduction plans.
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Table 1, Activity data and emission factors used in this study

Scope Sector Activity data References for GHG calculation and emission factor

Stationary source - Fuel consumption data Tier 1, IPCC 2006 G/L%

- Fuel consumption data

Scope 1 i
pe 1 Vehicles owned by . Car type data Tier 1, IPCC 2006 G/L?

university - Number of car data
Scope 2 Electricity - Electricity consumption data Tier 1, IPCC 2006 G/L®, Korea Power Exchange (KPX)™®
- Waste composition data
- Landfill amount data,
- Burning amount data
Waste  Sewage production amount data Tier 1, 2 IPCC 2006 G/L®, GPG 2000 (IPCC 2000)°

- BOD concentration of inflow data

- The amount of water supplied data

- The per capita supply ratio of sewerage data
- The per capita consumption of protein data

Scope 3
- Fuel consumption data

- Vehicle Kilometers travelled (VKT) data

Personnel vehicles Tier 3, IPCC 2006 G/L%

- Car type data

- Number of car data
Business travel (airplane) - Migration distance data Defra’s G/L'? CARBON PLANET""
Water supply - Water supply consumption data Environmental Management Corporation G/
Livestock - Number of livestock data Tier 1, IPCC 2006 G/LY
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Fig. 1. Yearly variation of total GHG emissions in Kangwon National University from 2005 to 2009,
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Fig. 2. Comparison of yearly GHG emissions classified by Scopes,
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Table 2, Activity data for various light bulbs and lamps installed
in Kangwon National University™®

Current power Power
Section Type consump-  consumption Number
tion (W) of LED (W)
20 13 5,852
32 18 785
i 32 18 17,328
Fluorescent light
40 28 253
40 28 7,269
40 28 35
Light bulb type of 20 5 6,107
fluorescent light 45 10 325
Indoor 13 5 209
lighting
Pin type of fluo- 13 5 1,088
rescent light 36 8 237
36 15 466
50 5 272
Halogen lamp
100 14 84
14 17 931
Leading light 25 3 364
47 54 86
Discharge lamp-
. 190 150 411
Outdoor ~ NA (sodium)
lighting  Streetlight-MH
(metal hydride) 275 200 0
Total 42172
£ eA7kes WiESS shetelch. A¢ Phe st
A% ) ANET Aele] dAHo] g Tom WAL
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Table 3. Average number of equipments and electricity consumptions for standard office in Kangwon National University

Office for Science and Engineering

Office for Liberal Arts

Sector Equipment No. of Equipments Annual elgctricity No. of Equipments Annual elgctricity
’ consumption (Wh) ’ consumption (Wh)
Desktop PC 757 3,194,087 1.38 476,523
Laptop 0 0 0 0
Around desk Desk lamp 1 35,795 05 17,898
Mobile phone charger 1 1,119 1 1,110
Speaker 1.25 787 0.38 239
Printers + PC 1.63 1,499,157 0 0
Printers 0.25 22,263 0.25 22,263
Humidifier 1 87,182 1 87,182
Public equipment Individual heater 0.38 14,218 0.38 14,218
Refrigerator 275 1,222,808 0.63 280,134
Air conditioning and Heating 1 8,154,617 1 8,154,617
Lighting 18 1,975,173 6 658,319
Total 16,207,206 9,712,503
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Table 4, Reduced amount of energy and GHG emissions by green campus action plans for university offices and laboratories

Contribution of each plan  Reduced energy

Sector Action plan to total GHG reduction (%) (MJ 0 Reference
Standby mode set-up at desktop PC 19.8% 587 Actual survey
Standby mode set-up at laptop 78.1% 2414 Actual survey
Around desk ;Jé” d?:nae"r‘;?#eipmem around desk during lunch 20.2% 637 Calculation
Turn it off when speaker is not used 100% 1 Actual survey
Control standby power when going home 100% 3,147 Actual survey
Minimize foods in refrigerator 3.5% 53 Kyoto Uni_Z”
asgaa;e c;ef;iﬁg;eg?:no\?v?rl]itr;gr intensity to ‘medium’ 6% 90 Actual survey
Public equipment  Minimize refrigerator door opening time 05% 8 Kyoto Uni 2"
ggv\a/régtiaspr:ir:iergfzi(;];o new one which standby 64.5% o9 HP homepagezz)
Remove desktop PC for printing 100% 1,499 Actual survey
Lab, lighting Turn off window lighting during daytime 35.4% 932 Calculation
Temperature management (2°C) 14% 2,283 Korea Energy M.anaQ%)e )
Lab. air conditioning ment Corporation
and Heating Periodical air conditioner filter cleaning 9.6% 1,567 Kyoto Uni 2"
Knee blanket use without individual heater 100% 16,309 Calculation
ol W AoR uehyth ZJjeti ApAelA AgEE  awS Adgcta bgetga o o de gaga o
2 AYAGTFS 9,001,266 kWh Lpeksl A7LA 5T AArelsith T A3 A AR 1405,
FEEFPATAL 5o FUfetn AFAolHe] A 169 kWh Uehton] o]g eAvkaE FHASH of 655
Fo whorgt T osl PAUE0] AT 4 9l AMZE  ton CO, eqlyrS AR S Q= Ao Uehgth wHl 74
e whEo] st ele) 30%7t AMSRG A SAkE 9] 50%7} Folgich oF 1,108 ton €Oz eqlyre] £A7EA
B o159 nolrh AW ZRIBEe TN FA A B THT 5 AL, ol WA W& oF 53%e) L4t
A 5 lE WohS wdetglon, FAN AHtoRE A ujEws 4Eshe mvfolrkTabled). o] ATks AW
3 o

1) BlA3g PCO| H7mE AA 2) AHESEA] obe Az oF A A9 dhohelgsh o] o] gk 2417}
ool 29 45, 3) ALSA ok 7719 B By A gEFgo] B Fasihs 2 ek,

) Qo 2= 24 5) el A7) AT Al BEg

2 AL, 6) AFSlA| i Azl 717] 117, 7) WAkiLe) 7

A AL A, ) ololle] WE 714 WA} ZaEYt 4 H =

(Table 4). 7+ A1 ok ogt A2 7&ake 14 24alAL}

120 ARE stk PC 9 wERY f7]HE A% 2 AToAe ZAdstaoly HEEs A7 WE
of oFr M wEe, AUAS AL WO MY wEE A 2 A WS SHS AWRYT, E AL o
2d WD LEE oA F o AAYS Yo MY Sstgich ZAdstLelA WEEE SAZAL 20054 19,
ZFEeF S0 Ay ZAslgon, b2 AH oo o)t A 436 ton CO, eqol|A] 2009 21,054 ton CO, eq, 2005 T
BEre 7120 ArS st ARtk Table 4). u] oF 7%7} S7kskeiTk ol AR EO] 543%S A

B Aol EEmFATA TAU] 30%7F AFZR SHe Scope 29] FUlA )Y W&ol i Tt S

Table 5. Reduced GHG emissions for various reduction plans

Reduction contribution

Reduction strategy Reduction method Reduced emissions (ton CO: /yr) to total GHG emissions (%)
LED substitution for 30% of indoor lightings 247 12
LED substitution

LED substitution for 30% of outdoor lightings 18 0.1
i Introduction of electric bus and hybrid car 49 0.2

Transportation )
Introduction of 10 more shuttle buses 148 0.7
Green campus action plan Participation of members: 50% 1,108 583
Total reduction 1,570 75
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