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A Study on Carbon Incentive System Based on Investigation of
Energy Consumption in Korean Universities
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Yonsei University

ABSTRACT

Universities which have taken an important role to develop the human resources, became one of emitters of greenhouse
gases, they need to find a way to reduce global warming gases through reduction of energy consumption. This study
is intented to propose a solution that can reduce the greenhouse gases at universities located in Korea. To conduct
this study, we have chosen a university at Wonju in Kangwon province for a case study and investigated the emissions
of carbon dioxide from campus facilities and residential area. The data has become a footstone to estimate the assumed
amount of carbon emission for top 23 energy consumption universities in Korea. We calculate the amount for carbon
smission, not only for facilities in campus, but also for residential buildings, amount for emission is increased severely
by showing 9780.94{CO,, which is 2.1 times more than average amount for emission of greenhouse gases researched
in existing statistics. Universities have difficulty in introducing new energy generation system, as having been done
business companies or other commercial facilities but they are required to infroduce some educational methods since
it is @ academic space. Incentive to universities reducing carbon emission in campus is a system fo provide incentives
with students, professors, administrative personnels and others in campus as a compensation for their efforts to save
energy. It is needed to establish the infrastructures for measuring energy consumption in campus.
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2 ALE o9 BRasteitel] we} 24 @
gk Aojtt.

]

2. HHA Y B QIEIE HE

A 28 ga JAEE Alxs @x) AAHA
A AAl Fol e da vldEA ATE 7Y
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22 1. ATyt 9

= A XS ouX] AR ME 247HA HIEY TAHHRIAE AS)

Gk 7h2 TE % CO, (¥aFY| ¥
F| & o] aue ] comes| 2z [comes [ ang [comes | WEF | IR & | TAN
(kWh) | (kgCO» | (m%) | (kgCO» | () | (kgCOp | (CO2) | (ZF) | (F/1CO
101&] 1 1,180 500.32 583.01 1,434.84 91 60.06 2 1,935 60,100
1028 2 1,344 569.86 57206 | 139592 115 7.9 204 1,974 61,302
103 2 1,130 479.12 47958 | 1,170.28 115 759 1.73 1,674 51,987
16%] 1 1,656 702.14 319.26 779.06 91 60.06 154 1,490 46,277
1065 2 97 422.73 326.42 79652 115 9 1.3 1,258 39,065
2015 1 1,085 460.04 305.39 74521 91 60.06 1.27 1,229 38,164
A% 2025 1 1,066 451.98 350 854.06 91 60.06 1.37 1,326 41,169
203 2 1,706 723.34 752.3 1,835.75 115 7.9 263 2,545 79,032
20651 1 645 27348 12392 302.4 91 60.06 0.64 619 19,232
2068 2 2,118 898.03 712.64 1,738.98 115 9 2.71 2,623 81,436
3085 3 1,576 668.22 69797 | 1,703.17 135 89.1 2.46 2,381 73,923
306%| 2 792 335.81 522391 121472 115 %9 1.69 1,635 50,785
A 20 | 15295 | 648507 (574994 | 14,030.91 1,280 &44.8 21.36 20,671 641,869
A 1.67 |1,27458 540.42 479.16 1,169.24 | 106.67 704 178 1,723 53,489
197 & 764.75 324.25 28750 701.55 64 42.24 1.07 1,035 32,154
FE 2 AUjE Q12 XHE XY OfLiX] AFSRO ME RAVIA HiEY ZAHHRIAY BE)
= A= 7k T %00 |B2%8| ®a
§ | 2 | q] 2% [comza| 2 [comaz|anz]comzn| HEP |4 5| FA
KWh) | (kgCO») | (m") | (kgCO» | () | (kgCOp | (CO | (AF) | (/C0O
1013 1 1,044 44266 | 49386 1,205.1 91 60.06 1.71 1,655 51,386
1025 1 1,029 436.3 367.82 89754 91 60.06 1.39 1,345 41,770
1032 1 1,382 585.97 191.49 467.27 9 60.06 111 1,074 33,356
10581 1 1,09 46598 | 226.11 551.74 9 60.06 1.08 1,045 32,454
1065 2 1,677 71105 | 49471 | 1,207.19 115 759 1,99 1,926 59,800
Be 0tE) 1 942 39941 | 45717 | 111558 91 60.06 1.58 1,529 47479
20051 2 1,159 491.42 39359 960.45 115 7.9 153 1,481 45977
203 2 1,527 64745 | 31834 779.25 115 %9 15 1,452 45075
2055 2 2,024 858.18 | 451.08 1,100.71 115 75.9 2.03 1,965 61,002
206%| 2 1,133 48039 | 58289 | 142237 115 9 1.98 1916 59,499
A 15 | 13,016 551881 397806 | 9,707.20 | 1,030 679.80 1591 15,397 478,006
Hit 15 |1,3016 551.88 | 39781 970.72 103 67.98 1.59 1,539 47,780
107 wiE 867.73 36792 | 26520 647.15 | 68.67 45.32 1.06 1,026 31,853
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F5 3. AU Q12 XF XY oA AR OE 24T HiEY TAHRA)

1z R 7k T %00, |Ba3Y| @x
5® 1: avle [COMMNET| 4% [ CoMEe|aul|Comas| WD | WP 5 | =A7k
T 6Wh | (keCO» | ) | (gCO» | (© | (kgCOy | (COD | (TF) | (HACO)
1% |306% | 3 | 1430 610.14 | 38162 | 931.24 135 8.1 1.63 1577 48,982
10 W& 47967 | 20338 | 12721 31041 | 4500 29.70 0.54 523 16,227
F5 4. AUIE Q12 AR XS OfLR| AR ME RATKA HiEY ZAHCOMLE)
Az ke 7k ks % Co [B2%d| ®Ba
BB || 2F (COMEY| 2vg |COMER| a0lF |COMES | WES |1 5| T
ST W) | (kgCO» | ) | kgCO» | (0 | (kgCO | (€O | (2F) | (VACOH)
1065 | 1 2707 | 114777 | 930 2,391.38 244 161.04 37 3,581 111,185
202% | 2 2,117 897.61 101493 | 247661 194 128.04 35 3,387 105,175
207% | 4 4201 | 178122 | 7758 1,893.11 221 145.86 3.82 3,697 114,791
210% | 2 3949 | 167438 | 58154 | 141907 139 91.74 319 3,087 95,860
304% | 4 2,772 | 117533 142625 | 34718 270 1782 4.83 4,674 145,142
306& | 3 1,758 74530 | 58619 | 143041 133 81.78 2.26 2,187 67913
1015 409% | 3 235 9858 | 37602 91757 107 70.62 1.97 1,906 59,199
501% | 2 1,724 73098 | 37476 914.48 171 112.86 1.76 1,703 52,388
5043 | 3 1,016 430.78 | 72068 | 175859 89 58.74 2.2 2,177 67,613
509% | 3 418 177.23 4766 116.29 9 5.94 0.3 290 9,015
610% | 3 1,250 530 552.38 13475 117 71.22 1.96 1,897 53,898
7022 1 3 1,863 78301 | 8963 | 21849 129 85.14 3.06 2,961 91,953
7058 | 3 1,470 623.28 324.2 79112 97 64.02 1.48 1,432 44,474
7108 | 3 1,116 47318 | 73165 | 178536 120 79.2 2.34 2,265 70,317
1015 | 4 2,119 89846 | 97233 | 237267 121 70.86 335 3,242 100,668
1035 | 3 1851 78482 | 339.25 82183 155 102.3 171 1,655 51,386
102% | 1065 | 2 1,245 527188 | 43617 | 106435 143 94.38 1.69 1,635 50,785
1072 | 3 3198 | 13559 |123268 | 300796 101 66.66 443 4,287 133,122
4012 | 4 2416 | 102438 |1,13524 2770.2 164 108.24 39 3,774 117,195
7133 | 2 1,303 55247 2856 696.93 86 56.76 1.31 1,268 39,366
9232 | 2 1,645 44308 | 69597 1698.3 68 44.88 2.19 2119 65,310
103% |10065 | 1 135 57.24 3765 91.86 7 4.62 0.15 145 4,508
1010&1 2 1,314 o57.14 4056 989,74 126 83.16 163 1577 48982
1106% 1 1378 58427 | 43122 | 106226 89 5874 17 1645 51,085
203% | 2 1,065 45156 | 21157 677.32 104 68.64 1.2 1,161 36,060
2138 | 2 1,148 48675 | 36003 878.53 75 49.5 141 1,366 42,371
015 | 2 423 17935 | 37069 904.56 57 37.62 112 1,084 33,656
3035 | 2 1,554 6589 192.31 469.27 69 4HH4 1.17 1,132 35,159
1045|309 | 1 740 31376 8469 206.67 40 26.4 0.55 532 16,528
4035 1 1,286 545.26 5183 | 1,26474 116 76.56 1.89 1,829 56,79
509% | 1 1,964 83274 | 20828 508.24 32 21.12 1.36 1,316 40,368
6075 | 1 312 132.29 7886 | 192433 34 22.44 2.08 2,013 62,504
3103 | 1 740 31376 84.32 206.75 52 34.32 0.55 532 16,528
FA 76 | 53922 | 22862902 182432 | 4451678 | 3679 | 242814 | €981 | 67508 | 2,097,794
ke 230 1634 69282 | 55282 | 134899 |111.48 73.58 2.12 2,052 63,706
1w ek 709.50 300.83 | 24004 58575 | 4841 3195 092 890 27,646
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5 5. AtHE Q12 X XY o|LX| A0 TE 2A47IA HEY TAHHOHLE)

Ag 7ha S5

300, | B2z | @2

F |5 |qa| 2% [comey| 2uw (compe syl | HES | O £ 7k
(kWh) | (kgCO») | m") | (kgCO) | ® g0 (tCO) | (ZF) | (YACO)
165 | 1 1,314 557.14 | 201.28 491.15 53 3498 1.08 1,045 32,454
1065 | 1 2,025 858.6 74133 | 1,808.98 111 73.26 2.74 2,652 82,337
2068} 2 1,491 632.18 | 55223 | 134754 78 51.48 2.03 1,965 61,002
01z | 2 656 27814 | 58063 | 1,416.85 107 70.62 177 1,713 53,189
1015 {6005 | 2 1,446 613.1 812.13 | 1,981.74 150 9 2.69 2,603 80,835
802% | 2 1,546 65b5 | 78387 | 1,924.99 136 89.76 267 2,584 80,234
AaM4s | 2 699 29638 | 32804 800.49 137 90.42 1.19 1,152 35,760
10045} 2 1,893 802.63 | 509.4 1,243.02 137 90.42 2.14 2,071 64,307
12035 2 1,383 586.39 | 52547 | 1,282.25 100 66 1.93 1,868 57,997
1035 1 1,536 651.26 | 500.84 | 1222.14 167 | 11022 1.98 1,916 59,499
045 | 1 2,292 971.81 | 2845 694.23 87 57.42 1.72 1,665 51,686
2063 | 1 1,429 605.9 680.89 1661.5 105 69.3 2.34 2,265 70,317
01z 1 1,772 7133 | 92601 | 225719 129 85.14 3.09 2,990 92,855
303& | 1 1,508 639.39 | 328.16 800.78 193 | 12738 1.57 1,519 47,179
1025 [ 3055 | 2 1,068 452.83 | 408.69 997.28 151 99.66 1.55 1,500 46,578
Rk | 864 366.34 45329 | 1,106.12 70 46.2 1.52 1,471 45,676
4025 | 1 817 346.41 346.77 846.18 o7} 62.04 1.25 1,210 37,563
5063 | 1 630 28832 | 20831 508.3 54 35.64 0.83 803 24,942
7028 1 906 384.14 188.36 459.64 84 5544 09 871 27,045
8035 | 2 992 42061 | 317.02 773.6 70 46.2 1.24 1,200 37,262
1045 | 3 2,166 91838 (1,236.97 | 3,01843 187 | 12342 4.06 3,929 122,003
30635 | 3 1,877 79%H.85 | 574.3 1,4014 133 87.78 2.29 2,216 68,815
1085 3065 | 4 1,449 61438 | 671.24 | 163795 182 | 12012 237 2,294 71,219
6032 | 3 1,645 697.48 | 4365 1,065.15 127 83.82 1.85 1,790 55,593
015 | 3 2,104 892.1 71072 | 1,734.29 107 70.62 21 2,613 81,135
1102% 4 2,213 933.31 384.77 938.92 138 91.08 1.97 1,906 59,199
9028 | 1 973 41255 | 387.08 94454 49 32.34 1.39 1,345 41,770
1045 110032 4 1,420 602.08 | 74651 | 1,821.61 128 84.48 251 2,429 75,426
1106Z | 4 1,343 56943 | 482.16 | 1,176.57 155 1023 1.85 1,79 55,593
1075 | 3 2632 | 1,11597 | 81087 | 197868 234 [ 15444 325 3,145 97,663
2025 | 3 1,119 47446 | 78326 | 1911.31 190 1254 251 2,429 75,426
40655 3 1,761 74666 | 32792 800.19 173} 11418 1.66 1,606 49,883
1065 406% | 3 1,778 75387 | 98.1 2,337.94 232 | 15312 324 3135 97,362
5025 ] 3 1,223 51855 | 44331 | 1,081.76 9% 63.36 1.66 1,606 49,883
503% | 3 1,782 755.57 40775 994.98 156 | 1029 185 1,790 55,593
9023 | 4 1,461 619.46 | 6986 1,704.72 124 81.84 241 2,332 72,421
10043 4 1,380 79712 | 50473 | 1,231.63 120 79.2 211 2,042 63,406
FHA &4 55,143 | 23,380.62 20,246 | 49,404.04 4744 (3,131.04 | 7592 73,471 2,281,400
B 2.2711,490.35 631.91 54719 | 133524 | 12822 84.62 2.05 1,984 61,603
199 w&% 656.46 278.34 241.02 588.14 56.48 37.27 0.90 871 27,045
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25 6. 20 2V Cyste] AR SAIIA HEY T

cal  aum g | | wew | adwmen | 50 | adiae
(MWh) (t00y) (tCOy) #) 2 2(CO,)
tCOy)
1] Hedjsta 20,088 116547 49,416 103,774 046 517
A 4,104 74716 31,680 66,528 772 1621
3| ;Y& 37,45 56,53 23971 50,339 0.64 134
4] AAgen 386% 50,118 21,250 44,62 055 116
5| srusta 28,464 44,306 18786 39,451 066 139
6] Agosn 38337 16255 34,136
e E 37,372 37,900 16,070 33,747 0.43 0.9
8| ®agetm 28,092 31,803 13484 28,316 0.48 101
9| zgustm 29,607 31,421 13323 27,978 045 095
10] Adoes 33579 30,0% 12,760 26,79 0.38 038
11| Azgea 28,029 11,834 24,056
12| st 22,831 28,000 11,872 24,931 052 109
13| Qo 38,597 27,309 11579 24,316 03 063
14| o)geAd 30,622 26,000 11,024 23,150 0.36 0.76
15| #Eogstm 25,348 10,748 2571
16| A 31,939 23,352 9,901 20,792 031 065
17| Z4gga 19,048 22,463 9524 20,000 05 1.05
18| HFTH(HD) 14619 22,066 9.3% 19,648 0.64 134
19] opFuCag) 14638 21,750 9,222 19,366 063 132
20| A 11,151 91,56 9,144 19,202 0.82 172
21| AFREY) 20,178 8,556 17,966
2| opEy 14,362 19,647 8,330 17,493 058 122
23| grgsta 31,360 18491 7,840 16,464 05 053
7 436,562 815976 5974 726,545 1868 3923
237) oist A7 e 35,477 15,042 31,589 098 2065
miﬂ; gféiif;f% 27,161 11516 24,184 05 105




