Journal of Climate Change Research 2016, Vol. 7, No. 3, pp. 257 ~268
DOI: http://dx.doi.org/10.15531/KSCCR.2016.7.3.257

B AT et WE F7| 24712 wiEY MY A4 24

HEE-d o

— | **
—_ o —

MBS 7| S HSHEE, “HSHST R0 XSS

An Analysis of Long-Term Scenarios for The GHG Emissions Projections
Considering Economic Growth and Industrial Structure Change
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ABSTRACT

Both economic growth and industrial structure have great influence on energy consumption and GHG emissions.
This study analyzed long-term scenarios for GHG emissions projections considering economic growth and industry
value added change. In consideration of 3 GDP and 3 industry value added outlook, total 9 scenarios were set;
‘Assembly Industry Baseline(AlI)’, “Assembly KEIT industry(AK)’, ‘Assembly Advanced Country industry(AA), ‘KDI
Industry Baseline(KIy, “KDI KEIT industry(KK)’, ‘KDI Advanced Country industry(KA)’, ‘OECD Industry Baseline(OI)’,
‘OECD KEIT industry(OK)’, and ‘'OECD Advanced Country industry(OA)’ scenarios. In consideration of the GDP
increase rate and industry value added outlook, it is estimated that Al scenario’s GHG emissions would be 777 million
tons of COzeq in 2030. On the other hand, in the case of OA scenario, GHG emissions would be 560.2 million tons
of COzeq in 2030. Differences between Al scenario’s and OA scenario’s were 216.8 million tons of CO.eq. It can be
identified by that GDP and industry value added change have great influence on GHG emissions. In view of the fact
that Korea’s amount of GHG emission reduction targets in 2030 were 218.6 million tons of CO,eq that the result of
this research could give us valuable insight.
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Table 1. GDP by kind of economic activity (At chained 2010 year prices)
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(unit: Billion KRW)

2001 2004 2007 2010 2013 CAGR (%)
Gross value added 766,877 892,055 1,033,356 1,145,124 1,250,079 4.16
Agriculture, forestry, fishing 25,060 25313 27,128 28,297 28,358 1.04
% of gross value added 327 2.84 2.63 2.47 2.27 -
Mining, quarrying 2,565 2,597 2,457 2,199 2,347 —0.74
% of gross value added 0.33 0.29 0.24 0.19 0.19 -
Food, tobacco 13,838 14,646 14,671 14,931 15,019 0.69
% of gross value added 1.80 1.64 1.42 1.30 1.20 -
Textile, leather 14,887 13,706 15,107 16,985 19,612 2.32
% of gross value added 1.94 1.54 1.46 1.48 1.57 -
Wood, paper, publication 8,018 8,376 8,662 9,725 9,516 1.44
% of gross value added 1.05 0.94 0.84 0.85 0.76 -
Petroleum, chemical 4,869 6,590 7,063 7,499 7,998 4.22
% of gross value added 0.63 0.74 0.68 0.65 0.64 -
Chemical products 31,853 34,550 41,362 46,520 48,780 3.62
% of gross value added 4.15 3.87 4.00 4.06 3.90 -
Non-metallic minerals 8,003 8,880 9,608 11,014 11,533 3.09
% of gross value added 1.04 1.00 0.93 0.96 0.92 -
Basic metal products 26,388 29,179 30,448 31,748 33,103 1.91
% of gross value added 3.44 327 2.95 2.77 2.65 -
Metal products 17,250 22,238 27,860 24,460 26,418 3.62
% of gross value added 225 2.49 2.70 2.14 2.11 -
Machinery, equipment 14,075 18,147 23,805 28,971 32,572 7.24
% of gross value added 1.84 2.03 2.30 2.53 2.61 -
Electrical machinery 30,050 49,024 66,270 92,466 118,398 12.11
% of gross value added 3.92 5.50 6.41 8.07 9.47 -
Precision instruments 2,208 3,598 7,079 5,944 7,871 11.18
% of gross value added 0.29 0.40 0.69 0.52 0.63 -
Transport equipment 27,926 34,137 45,858 56,451 62,554 6.95
% of gross value added 3.64 3.83 4.44 4.93 5.00 -
Other manufacturing 3,074 3,704 4,620 5,058 4,780 3.75
% of gross value added 0.40 0.42 0.45 0.44 0.38 -
Electricity, gas, water 16,339 19,610 22,296 25,632 26,629 4.15
% of gross value added 2.13 2.20 2.16 224 2.13 -
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Table 1. Continued (unit: Billion KRW)
2001 2004 2007 2010 2013 CAGR (%)
Construction 52,165 58,964 61,061 58,634 56,044 0.60
% of gross value added 6.80 6.61 5.91 5.12 4.48 -
Whole, retail, restaurant, hotels 105,323 108,057 120,700 130,351 145,620 2.74
% of gross value added 13.73 12.11 11.68 11.38 11.65 -
Transportation, storage 31,053 34,481 39,307 44,539 47,556 3.62
% of gross value added 4.05 3.87 3.80 3.89 3.80 -
Financial intermediation 43,394 52,689 63,996 71,670 78,584 5.07
% of gross value added 5.66 591 6.19 6.26 6.29 -
Real estate, renting, leasing 70,793 77,702 85,271 91,042 94,000 2.39
% of gross value added 9.23 8.71 8.25 7.95 7.52 -
Information, communication 28,566 36,662 42,030 45,364 52,773 5.25
% of gross value added 3.72 4.11 4.07 3.96 4.22 -
Business activities 47,575 59,047 70,219 77,950 87,245 5.18
% of gross value added 6.20 6.62 6.80 6.81 6.98 -
Public administration, defance 57,883 64,746 72,369 78,886 85,025 3.26
% of gross value added 7.55 7.26 7.00 6.89 6.80 -
Education 47,997 54,986 60,804 63,750 64,773 2.53
% of gross value added 6.26 6.16 5.88 5.57 5.18 -
Health, social work 25,817 30,482 37,083 43,925 51,247 5.88
% of gross value added 3.37 3.42 3.59 3.84 4.10 -
Culture, other services 22,335 24,551 28,788 31,115 32,683 322
% of gross value added 291 2.75 2.79 2.72 2.61 -
Sorce: Bank of Korea (http://ecos.bok.or.kr/).
Note: CAGR (Compound Annual Growth Rate).
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Table 2. Energy consumption and energy intensity by industry (unit: TOE, TOE/hundred million KRW)
2001 2004 2007 2010 2013 CAGR (%)
Agriculture, forestry, fishing 5,266,560 6,285,952 3,818,970 3,887,840 3,935,355 —2.40
energy intensity 21.02 24.83 14.08 13.74 13.88 —3.40
Mining, quarrying 228,980 208,220 163,270 171,870 170,640 —2.42
energy intensity 8.93 8.02 6.64 7.81 7.27 —1.70
Food, tobacco 1,948,590 1,805,970 1,931,330 1,491,960 2,135,840 0.77
energy intensity 14.08 12.33 13.16 9.99 14.22 0.08
Textile, leather 2,483,190 1,785,870 1,808,130 1,052,300 1,582,340 —3.69
energy intensity 16.68 13.03 11.97 6.20 8.07 —5.87
Wood, paper, publication 3,036,600 2,718,380 2,676,090 2,402,610 2,700,050 -0.97
energy intensity 37.87 3245 30.90 24.71 28.37 —2.38
Petroleum, chemical 15,691,070 16,400,940 29,798,500 29,060,460 30,839,920 5.79
energy intensity 322,26 248,88 421,93 387,53 385,60 1.51
Chemical products 24,735,670 26,933,280 23,907,690 27,346,160 32,148,450 2.21
energy intensity 77.65 77.95 57.80 58.78 65.91 —1.36
Non-metallic minerals 6,245,080 6,683,660 6,097,020 5,397,540 6,370,860 0.17
energy intensity 78.04 75.27 63.46 49.01 55.24 —2.84
Basic metal products 16,607,450 18,719,610 20,485,640 23,801,530 28,206,180 4.51
energy intensity 62.94 64.16 67.28 74.97 85.21 2.56
Metal products 715,210 857,290 1,125,350 1,171,230 1,668,440 7.31
energy intensity 4.15 3.86 4.04 4.79 6.32 3.57
Machinery, equipment 722,300 1,093,570 903,980 601,560 974,630 2.53
energy intensity 5.13 6.03 3.80 2.08 2.99 —4.40
Electrical machinery 1,754,610 2,341,790 3,248,440 3,497,050 4,818,990 8.78
energy intensity 5.84 4.78 4.90 3.78 4.07 —2.96
Precision instruments 82,880 70,930 109,090 78,970 154,920 5.35
energy intensity 3.75 1.97 1.54 1.33 1.97 —5.24
Transport equipment 1,265,550 1,690,980 1,949,270 2,095,600 2,672,740 6.43
energy intensity 4.53 4.95 425 3.71 4.27 —0.49
Other manufacturing 197,660 328,230 189,620 220,140 158,560 -1.82
energy intensity 6.43 8.86 4.10 435 332 —5.37
Construction 1,339,864 1,531,649 1,669,915 1,449,309 1,556,233 1.26
energy intensity 2.57 2.60 2.73 247 2.78 0.65
Whole, retail, restaurant, hotels 4,425,730 6,308,621 7,474,576 8,928,771 9,442,584 6.52
energy intensity 4.20 5.84 6.19 6.85 6.48 3.68
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Table 2. Continued (unit: TOE, TOE/hundred million KRW)
2001 2004 2007 2010 2013 CAGR (%)
Transportation, storage 17,859,820 20,528,050 21,886,510 21,019,870 20,681,800 1.23
energy intensity 57.51 59.53 55.68 47.19 43.49 —2.30
Financial intermediation 506,932 566,885 372,478 446,914 474,053 —0.56
energy intensity 1.17 1.08 0.58 0.62 0.60 —5.36
Real estate, renting, leasing 138,287 167,431 236,932 260,333 294,033 6.49
energy intensity 0.20 0.22 0.28 0.29 0.31 4.00
Information, communication 379,852 587,334 652,863 771,928 983,953 8.25
energy intensity 1.33 1.60 1.55 1.70 1.86 2.86
Business activities 323,089 436,329 651,230 699,199 904,885 8.96
energy intensity 0.68 0.74 0.93 0.90 1.04 3.59
Public administration, defance 574,484 592,503 554,183 745,542 545,900 —0.02
energy intensity 0.95 0.92 0.77 0.95 0.64 —3.18
Education 834,960 979,672 1,134,181 1,390,509 1,839,622 6.80
energy intensity 1.74 1.78 1.87 2.18 2.84 4.17
Health, social work 561,447 622,885 901,016 1,002,843 1,381,077 7.79
energy intensity 2.17 2.04 2.43 2.28 2.69 1.80
Culture, other services 1,745,152 2,232,835 2,247,796 2,245,870 2,591,824 3.35
energy intensity 7.81 9.09 7.81 7.22 7.93 0.12

Sorce: Bank of Korea (http://ecos.bok.or.kr/), Ministry of Trade, Industry and Energy (2003, 2006, 2009, 2012, 2015).
Note: CAGR (Compound Annual Growth Rate).
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Table 3. Comparison of annual average growth rate in GDP

Annual average growth rate of GDP (%)
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Sorce: National Assembly Budget Office (2014), KDI (2013), OECD (2012).
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SHEEAE zlzsﬁ 20134 7] 3.73%2 A 7@‘“1’/}

9) A YL % ]qx]@gum} [EABAE Fza] Ae, Af, dA7ts, vloleds, HA7E, 7 d52 FE3h
10) W]LW%?%I%MBH ztel e EFEHA g2 %‘—% ] o] h o}xm S éﬂiimﬂr r<>ﬂ X EA AR, 2] A
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JTH(Table 4).? 2 A7+ 20131 2] AFAHE oy« ofie Table 4. Continued (unit: %)
7} WslelA] ket 714 Stoll GDPe) A Frk] wsk dvanced
2 weja] 27k wEE At o) 2070 ARk Industry  KEIT = ntry

M 7)Ae) MBS Wl S ol AvAel AuE e 4 baseline industry 4 4 stry

b R2A7] wEe e 2013~ 2030~ 2030~

The forecast period 2060 2060 2060

Table 4. Comparison of value added by industry Financial intermediation 6.29 8.57 8.85
(unit: %) . .
Real estate, renting, leasing 7.52 7.62 7.87
Industry ~ KEIT Advartced Information, communication 422 4.55 4.70
. . country
baseline  industry industry Business activities 6.98 6.80 7.02
2013~ 2030~ 2030~ Public administration, defance 6.80 6.85 7.08

The forecast period 2060 2060 2060

Education 5.18 6.93 7.16
Agriculture, forestry, fishing 2.27 1.28 2.35 Health. social work 4.10 6.57 6.79
Mining, quarrying 0.19 011 015 Culture, other services 261 426 440
Food, tobacco 1.20 0.63 0.49
Sorce: OECD (2016), Lee JM et al. (2012), Oh et al. (2011).
Textile, leather 1.57 0.97 0.75
Wood, paper, publication 0.76 0.37 0.29 Table 5. Scenarios considering GDP & Industry value
Petroleum, chemical 0.64 0.54 0.42 added change
Chemical products 3.90 3.29 2.54 Industry KEIT Advanced
Non-metallic minerals 0.92 0.48 0.37 baseline industry ~ country industry
Basic metal products 2.65 2.46 1.90 Assembly GDP Al AK AA
Metal products 2.11 1.96 1.51 KDI GDP KI KK KA
Machinery, equipment 261 3.86 2.98 OECD GDP Ol OK OA
Electrical machinery 9.47 6.69 5.17
Precision instruments 0.63 0.42 0.32 4, T']f]_‘éj 7é31]’
Transport equipment 5.00 4.04 3.12 B _
BARES 2A7F= viE R ootk spxIRt %7Fe] 4
Oth facturi 0.38 0.19 0.14 N . .
 enRene ARt Al weh AR el Sk e
Electricity, gas, water 2.13 1.83 2.50 (A7 2w Foke)e 2polE B 4= Qiok wE 3k 7}
Construction 4.48 3.11 5.00 | A& AT} A2 V)% B, U R|Ye] Wt 5
Whole, retail, restaurant, hotels 11.65 11.67 12.05 of wpet 247k vl Fokert debd = Qlvk A9
A B =] B1= WS 2 Q A7l Hll= A
Transportation, storage 3.80 3.95 4.08 GDPst k] #7b7] I Wsje] whe S4d7h vl Al

2.8 BAa1e 7] BAo|r), olo] - wo] sl we

11) 2030 715 KEIT Scenario H}E} .2 OECD (2016)¢} Oh ef al.2011)E Fmal, AR Ze] Az ALY, Au] 2
59 FIpRA HleE AR T ulEdste JEHE Aldel s It

12) GDPHYEL Z47te] AR BI77EA] B3 AWER FAYTE /M-S AAR Aye] 2 23 th(Table 5). 2 712
GDP9} 2HIF7I7EA] o] AAskA = AIRE 7Hadb Alve]e.o] o], A HAo] Rgiittn sk

13) =3+ 7149 W3S Al ska, GDPe} AFdF-7171A] Bl S Wale] whE 247tk wjE S-S AR she Zlo] B Ao 53
o Rateitia At

e 1l
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rr
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o .
Y
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h\)
2 mlo ~
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AT} 2013~20308 GDP S+ S7HS
?394 F771A] HE

2 36.1%, AUA YA

2 62%= AWHT) AR <29 GDP 57+ =3

XHo
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F7go] B71E Zlo R welrk 3§

23} 418] 7P
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TEERY T =
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2 HF AUl

1
3, 02 913 A9 A

7k~ viEES 2l Rd ls)(Flg

1 9 Fig. 2), GDP {3}o|| we} AASHA 22712 vjE=fo]
7R As G F Atk o714 FEE He AL
Atole] &47b2 wljERF Apolth w7 wiEjE A7 S 20301

o] B

Al AlY2] 2 (Assembly Industry Baseline)2] 4712~

HjZ2ES- 791 77009 ECOeq® 78 BaL KI AU Q(KDI
Industry Baseline)ol|] wH= &2 7]
A= 7} 717 w2 01 A1uh2] (OECD Industry Baseline)=
791 2,7709F ECOeq= AAEHITE Al O Alvhe] 2] 2417}
22 BlEF 2] 49305 EC0eq o2 Al MIEH A9 63

%l 3

Gt o] 1

5,840%F =COsq, GDP

$7] ] 206000]] o] 2 TS

# Ak o, A 019 ol 29 s30T B

"Post2020 237k~ &R A FAAG eI E G o o231, Al AUl A 20.5%¢0 o] &tk
& GDP 57HE AP oA s 8 AR 24 5 %_1 GDP AlH2] . sl A9 4ke] 71714 wlg-e W
Table 6. Comparison of GHG emissions by scenarios (unit: million ton CO,eq.)
Scenarios 2030 2040 2050 2060
Assembly industry baseline (Al) 777.0 951.4 1,104.6 1,232,3
Assembly KEIT industry (AK) 687.8 842.1 977.8 1,090.8
Assembly advanced country industry (AA) 598.2 732.4 850.4 948.7
KDI industry baseline (KI) 758.4 911.0 1,042.7 1,151.8
KDI KEIT industry (KK) 670.7 805.6 922.1 1,018.6
KDI advanced country industry (KA) 582.7 699.9 801.1 885.0
OECD industry baseline (OI) 727.7 810.2 887.1 979.9
OECD KEIT industry (OK) 644.2 7172 785.2 867.4
OECD advanced country industry (OA) 560.2 623.8 682.9 754.3
14) 5 Alye] e.op 2 Aol A G Alue] o= T8 AR A4 B, ouA k=] ¥ :°ﬂ A zpel7F 9h7) Wi
o AAA s Bt SR GDPS A B/EA W] Aolo] mhE ALk ijEeF Aol 2ol 7} 2030
A Foh Sk ERE G SURTHE AL PF @79 ALY 49 FAo] LA 150 2 9L 1A

& slthe AL ena,
15) GDP AlL}el 5 Wajel] whe WeTE B Ad 5
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Fig. 1. GDP scenario.
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Fig. 2. GHG emissions by GDP scenario.
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Fig. 3. GHG emissions by industry scenario.
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