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Abstract I

Abstract

IPCC approved and published the Fifth Assessment Synthesis Report on
Climate Change in October 2014. Unprecedented climate change has been
observed that the main reason anthropogenic greenhouse gas emissions that
were identified, and announced that from now on greenhouse gas emissions
in accordance with decades of climate change risk decisions.

In addition, in order to limit the global temperature rise to below 2 T
cumulative emissions of carbon dioxide since industrialization (1861-1880)
should be less than one 2,900 GtCO2 Emphasized the integrated approach
that GHG mitigation linked to adaptation to reduce the risk of climate
change impacts.

Domestically, AR5 can be an important guideline in the Post-2020
greenhouse gas reduction goals such as climate change policies.

Therefore, systematic approach that considers all of the parts together,
such as the cost-effective management for energy demand, GHG intensity
(emissions/GDP) reduction, decarbonization of energy supply, land use
related to source of sink is need.

In particular, it is important to reduce GHG emissions from power plants
and energy supply sector to reduce final demand of energy. In order to do
this we need to aim for the future low-carbon society, and behavior that
have a significant impact on GHG emissions and should proceed with a
change of culture.

At the same time through the quantification of changes in behavior that
can reduce the energy demand can be expected for such a specific, practical
reduction effect. If this result can combine technical Innovation and social
structural changes have higher reductions.

In this study, in order to define the future low-carbon society life in terms of
GHG emissions through domestic and international case studies, GDP,

population, households were determined by the components for future scenario.



Abstract I

The 36 reduction measures such as control of cooling & heating time,
temperature and the introduction of high-efficiency devices were updated.
The change of the reduction potential was calculated by satisfaction applied
to each of satisfaction to the reduction measures derived from survey results
in 2013.

Satisfaction(SAT) scenarios to reflect the changes of this reduction
potential, it compared to mnational BAU scenario and mitigation(MIT)
scenario. These scenarios were implemented by LEAP model that can shows
well changes of GHG emissions from energy demand changes.

In the household sector reduced by 63 % as a result of the reduction
potential compared to the existing reduction measures, the building showed
83 %, and traffic reduction potential is reduced by 88 %.

This result was reflected to the reduction of greenhouse gas emissions and
predicted energy demand.

Energy demand in 2020 compared to the national reduction targets
scenario was estimated to be 7 % of the energy needed additional and in
2050 was 10 %.

The result of GHG emissions for each scenario based on the energy
demand, MIT scenarios achieves reduction target, 32 % in 2020 and 51 % in
2050 respectively.

SAT scenario represents a reduction of 28 % in 2020 and 45 % in 2050,
respectively, were analyzed as they fail to meet the reduction targets. In
order to overcome the differences between the MIT and the SAT scenario

requires a more aggressive and systematic reduction activities.
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20119 =HE Y AdFAs7E £3Eo] Jrh. B AT T AdgE
Aeste] me AREI JE AFS B4 ARSSHY T

9 AyEled o2 Euete] 20108 F AT 49,410,366 0 H,
1 FFTt A &Aoo 7 Zr)sithrl 11 A7 E35E o] 2030 ol 52,160,065 S
AHo7 Ha 74T Aoz HY 20509 %9 QT 48,121,275 02

o 2 th(Table 1).

<Table 1> Population by year in mid-scenario(unit : person)?

les A 0-19M| 20-49AM 50-79A| 80A| Of &t
2000 47,008,111 13,753,661 23,670,247 9,100,816 483,387
2010 49,410,366 11,442,553 23,637,025 13,370,176 960,612

2020 51,435,495 9,242,417 21,874,825 18,414,334 1,903,919
2030 52,160,065 8,811,062 18,501,995 22,061,335 2,785,673
2040 51,091,352 7,883,833 15,988,587 22,403,883 4,815,049
2050 48,121,275 6,652,014 13,555,379 21,020,229 6,893,653

AAATEANN AN E 54 BAe) A7 oA ZAE AT A
= 5

X5 ARyt ZYAdFFACNA FESIL e FHEAT, ATbed T,
AT AHHEAE 42 6M-21A1, ‘15M-64A41°, ‘654 ©]7d oL}, B AT
N AF =B AthdS THgste] 0M-194(8HE ATy, 204494 (A 47 s
A 1571Y, 50M-79A4 (A7 AT 2571, ‘804 o HUTF)Y S 4719
AFHT 2708 AEAFE o] AFRE WIS EAEATh

Lt bt

e SAANA BxS A TFANE S48k 20009 =5 20108 =
A Q) 4tE BAANA 20108500 AAE 7T F2APY FAHAEE
AFEEEATE B AT AIZEE W9l 2050A71A] o)y A A ol A = 2035
7hA 9 e ZATE AAE O Qlo] FIMH o R Mty 45 AYE FHSATH
1017420001 ~2010'3) 9] 7 E 7I2AEE A 20119 F-E 2050
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Ct. =LHZS 44 AHGDP)

GDP+= OECD, IMF, KDI < 233 B2 7@ AFES d St o
B AFo A= 20143 OECDo A w3 OECD Economic outlook 2014%¢9]
239 $-Zyete] GDP A4 A &(Table 2)& 2831, 3230l A TxT
20009 =56 20133 =71A 2] H&E GDPE 7|+2o2 2014 ©]| %9 GDPE
o =319 0108 = 714 7]F).

<Table 2> Average annual percentage change>®

2000-2007 2008-2013 2014-2030 2031-2060
Potential GDP 46 % 37 % 29 % 16 %
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<o) 5 727 % 367)(Table 3)F T83to] ol ZAErY Wso] me
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<Figure 1> Equation of CO, reduction potential applied to satisfaction.
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<Table 3> CO, reduction policies concerning satisfaction
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ALsta FE@s), 7, 3 2 FI3FEoE I

A M A, BAU(Business As Usual) A48 2= 1995 F-H 2010 7F4] &) ol A
T8 WE} o] mYdx FYaA AP AAxAstNA oA F8a
o &3 247t~ WiEFE A AT

T WA, MIT(Z%; Mitigation) Al U2l 25 =71 £471 2 45532198 bk
ste] 202019 == BAU F& tHl 30 %(T% 34 %, 7H8 27 %, &H-53 267 %),
20509 == BAU F%F thHl 50 % 7kA wiEFe] FAast=E 233t

Al A, SAT(WHSE; Satisfaction) AU & A E49 S5 7|
AT AEET AAE 7IWe g AL, 71E oAUA a0 Sl iSRS
HEHE Aol o ¥ Ee MIT Aluye] 9t JE5ste] A 8 9 24712
W& oSl &8skt

LE OlAR] $2 oS o SATIA BB A

—

LEAP(Long range Energy Alternatives Planning system, Stockholm
Environment Institute)'™? 23 -& #8435t U] Fo (YA LB ) A7
A7t EFE s AR AT S8 S vedt 2

LEAP 3 9] Branch(Energy tree) 7 1xE o|U A &H] Fifof we}
TEotal 23k oA el wet Al Estelom, olu 2| v F(Total Energy)<-
A FrEAFE(TOE) &9 2 sttt LEAPAIA € o] 7Hsgh o U A 2 (Fuel)

AR E2AF RAABUBL A AN HE YR Do] ANz Atolatr] wEal,

s aro] 14 fAR oA 4L At rrledge 49).

e s WER 4 S AN E BEF A E(Activity data)7} $AUH O
SA = ofof BT} U vl £31e 946 199595 20109744, 39 F71=
BHE AUAAAATLY AR E2A RUATE BEGT. o] © AFEF
ANYA zuge dFdez 4E &S ‘Interp(FRH) T4 T
SEET-1=N

BAU Alutg] oA ef ol g &g F4& 913 LinForecast(4 ¥ 3] 7124y <}
‘ExpForecast(A| =3 | 24) <5 AHESHAH. MIT Alu2] 2.9k SAT AlUe] 2=
S| AEAEe A 20200 =9 20500 =9] oUA] AMF DFHFEZES
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<Table 4> Mitigation target in 2020 (UNFCCC)®

=713 2020 Z==2® H|
EU 1990 tiH] 20~30 % 75
)= 2005 oi®l 17 % 25 LULUCF =3
SR 20053 div] 38 % 3
= 20059 ¥l 17 % 2=
B 1990\ il 34 % = LULUCF =3
=4 1990\ il 40 % T3
295l 1990\ il 40 % T3
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(1) SPREAD Sustainable Lifestyles 2050(EU, 2013)

"SPREAD Sustainable Lifestyles 2050, 2?& fHAgelA 2011.1~2012.12
Z1b S X3 zRAE A ko w P4 AFH S ‘Social Platform
identifying Research and Policy needs for Sustainable Lifestyles in Europe
2050’ °]}. Backcasting W E< AH83te 2012~2050 6 A &7bE ghol iz
2Bt AUE] & rta s A, Figure 291 2o & 479 AU o2 4 = o
Atk AL A4 AF 7159 199% material footprint(27,000~40,000
kg/yr)E 205013l 8,000 kg/yr7kA 7+43t7] 9@l Food, Housing(building,
electricity), Product Consumption 52| #ofol| W2 xS A At o
Figure 3| A= Singular Super Champions A|u&] 20 tfgt EoFH material
footprint®] 2007'd 71F%%(29,000 kg) =3 FK(8,000 kg)= & T UTh
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<Figure 2> 4 scenarios for sustainable lifestyle(2012-2050).
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<Figure 3> 2007 & 2050 material footprint of Singular

Super Champions.
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<Table 5> Population distribution by category(%)

o1y 0-19A| 20-49A| 50-79M|  80A| Of& A} 01k}

2000s 26.2 502 223 14 50.3 49.7
2010s 20.6 455 31.2 27 50.0 50.0
2020s 17.3 39.2 39.0 44 49.8 50.2
2030s 16.3 33.2 437 6.8 49.6 504
2040s 14.6 297 43.8 11.8 494 50.6
2050s 13.6 281 425 15.8 494 50.6

<Table 6> Results of household forecasting

% 1 M 7t 19l 7} 1el 7t5 Hl&
2000 14,507,010 2,261,550 156 %
2010 17,359,333 4,153,077 239 %
2020 20,157,682 6,013,301 29.8 %
2030 22,946,913 7,892,482 344 %
2040 25,736,143 9,771,662 38.0 %
2050 28,525,374 11,650,843 408 %

W0-194 w20-494 ®50-794 w304 O]

100%

80%

60%

40%

20%

0%
2000s 2010s 2020s 2030s 2040s 2050s

<Figure 5> Population distribution by ages(%).
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<Figure 6> Results of household forecasting.
Ct. =S4 LHGDP)
S-2ueke] GDP+ 20109 1,265 ol A 20501 3,190 U2, 4017 oF

el
(2050 9) 0.2 2713 Aoln, Z/HE L 26W) 2 FIAA o GDPS} o) 2=
©% B4 5 THTable 7).

<Table 7> Results of GDP forecasting

o= GDP(10212!) GDP/capita(2//21) ol7=(2l)
2010 1,265,308 25,608,419 49,410,366
2020 1,744,719 33,920,519 51,435,495
2030 2,322,091 44,518,553 52,160,065
2040 2,721,550 53,268,302 51,091,352
2050 3,189,726 66,285,143 48,121,275
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<Figure 7> Forecasting of total GDP and GDP/capita.
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=
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<Figure 8> Variation of GHG reduction concerning lifestyle

change in household.
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<Table 8> Order of CO, reduction concerning satisfaction in household

Il g7Zo 3 o

ﬂl?.'.'

Zix=2f
(® 1coeq) 258
ol= o= ==
asg  mg oA

BIARE 0P (ING BYe] AARFIAREES) 1,780 548 308
FeE 7] 2C B, BAVR: BYE) 1,24 377 308
WHARE Z0)7] (ellofzd ARSARE 1ARE T) 203 63 308
B2 ¥o)7] (1C =0]7]) 57 18 308
3 A8 FA8] 357 339 94.8
IEE LD 2T By go) 2 w4 (HE9) 323 307 94.8
TEE THAE B (A7) 212 201 9.8
HE ARAIZE A7 E0)7) 112 106 94.8
Ha3F Fol7] (F13] Fol7]) 61 58 94.8
S I1EE THAE B (AE7) 1 1 94.8
IEE JHHAE B (473) 968 918 94.8
7| EARAEF Be 678 643 94.8
A57)7] o) Bg 172 163 94.8
YEE 1D 4% 2 g 2 wA| (339 60 57 9.8
oAojd el F718 A4 27 25 94.8
gEln] AFEAIZE E017] (F 4R ©F) 10 9 94.8
WA A3l Eo)7] 149 13] F0)7]) 4 4 94.8
TV A AIZE 1A7E E0)7] 185 175 %38
AlEE AFR-3Sl £017] (F713] £017]) 76 72 94.8
By F718 AL (715ER L) 19 18 94.8
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<Figure 9> Variation of GHG reduction concerning

lifestyle change in office space(building).

<Table 9> Order of CO, reduction concerning satisfaction in office space(building)

U= Z2-=2f
= o
(A tCOzGQ) I:;I_A
pll
o= o= =]
[ [

AN
HMZ g TR
mE=] =]

PIAE Z0)7] (LARE Z017)) 263 193 73.1
Pl W57] 2C ¥57) 252 159 63.1
WHAIRE Z0)7] (AR Z017)) 34 21 62.0
WieE Eol7] (1TC%0]7) 23 13 56.7
g JFol$ &5 AA 231 208 899
(’E]’OJ:S“E‘_)L) T Ao =Aal .
A A &5 AR 42 38 89.9
AAAZ 52 AFH 117] 240 216 89.9
e d71AgALAF B 14 12 89.9
JIEE 1IED 29 g g 2 uA| 779 701 89.9
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<Figure 10> Variation of GHG reduction concerning

lifestyle change in vehicle use.
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<Table 10> Order of CO, reduction concerning satisfaction in vehicle use

FIESE

Zi=2t
(A tCO.eq) o
=TT
sxg  mg o
YATE =4 867 60 796
AL QYA - 18] H o8- (1S o) 714 568 796
AP} QA - 3+13] AR o1& (AP 18- tiA) 924 735 79.6
WFT D s P
o 253 F3A A (583D 1,312 1,244 94.8
AA glolo] &7t G4 82 78 94.8
AREE Z2= 1,229 1,165 94.8
FELHEFE) 2A 820 777 94.8

4 AB2AE LA WE AdE e 2y

37)e] Alute) ool tiste] REME oiix| 528 o] Z(Table 12)3t3 Lol
wE 27b Wi E K (Table 13)S A4 3HSh

7t | x| =2 o= Zit

BAU Alug A9l 20200d¢] ouix] & oS53 23 F 108297
TOES] 871 & AS2 dFHUY. I 5 F%5°] 51.5 %, 714 254 %, 3
HEFEF FEZoNA 231 %9 oAUYAE &HT AR EAHAT FEE guUX
T8 v vd e WstE HolAR, £EREY duA 87t v 2
2 EFAFAT 205052 F ANUA FoE 19099 ¥ TOER ¢S5
ol&= 2010 ti¥] 24w} F71g FFo|th

2020 = MIT(Z=) Alugl el SAT(HES HEY) Alugl oA el o]
F2+& 747 74997 TOE, 829k TOEZ ol 3381913, 205019+ 22} 103.8 W vt

_4

sl
o

_4
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TOE, 121.4 ¥ 7t TOEZ 4 =33t BAU AU 29} rdrtx 2 5579
AR 871 71 =4 YEIRSS & 4 ATHTable 12).

BAU thH] oy =] 8 Z&5-2 20201 =l MIT Aluha] 204 30.8 %, SAT
Ay oA 242 % AEolal, 2050d@%0l= MIT, SAT Alue] oA 7+zh
45.7 %9} 364 %7} AT AoE HAYgH

L. 2a7tA BB oS ot

—

BAU AluE] 2ol A 9] 2472 wj& e 20209 = 130497 tCOseq, 2050'd =
215.79 9k tCOeqoll @& Z o2 o t(Table 13). ¥4 wjEHS AH R A
FEREC] 7Holv e T e EF R 453 w2 AL & 5 Ao
ol= M AT T AgstE JUuA AR FEIEIZAM AESt=
duxde] tr2r] dEoltt. 73 FdTE Ad=olrs ZAZF= A8e

NAALA(T5 % - 89 %) 0.2 AHZEA T, FHe A7) Aol 96 % oL
AA I Qo] FH o2 247t WEAFTE 2 A8 andFo] we

3 o] th(Table 11).

MIT(ZH=) Alue] 2.9] 2020 = vl & 72 8837 tCOeq, 20501 & Wl &2
10529 9+ tCOxq®, BAU Aluvte] 2 tin] 32.3 %(2020), 51.2 %(2050)°] ZH=-o]
Hed Ao g BAEAL.

SAT(UEE 1Y) Alug] 29 20208 = 24712 vl &3-S 94T tCOsq,
20509 = &S 119197 tCOeqoll B o2 oZ=Ht) BAU Ay e
el =52 28.0 %(2020), 44.8 %(2050) 0.2 A4 E A qt, FHE T}
W Alde oM E I7F 24V ASER 240 0134% Ao pebdTt

(Table 14).
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<Table 11> Energy consumptions by fuels(2010)

2k

Of| L4 X| AH[2HE TOE) H|S(%)
g A 80,886.5 100.0 300.0
& & (2A) 41,900.0 51.8 100.0
4 8 F 13 0.002 0.003
A f F 40,395.4 499 9.4
T A 7~ 1,112.0 14 27
Kl E 3913 05 09
d o 1 A - - -
7F A (&A) 21,9234 27.1 100.0
4 8 F 4384 05 20
A f F 3,490.2 43 159
T A 7~ 11,1465 138 50.8
Kl E 5,317.8 6.6 243
g o 1 A 1,530.5 1.9 7.0
4T E (2A) 17,063.1 211 100.0
A " #F 114.2 0.1 0.7
4 F 1,577.0 1.9 92
= A7~ 41414 5.1 243
Kl E 11,0773 13.7 649
d o 9 A 153.2 0.2 09
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<Table 12> Results of energy demand forecasting(unit : thousand TOE)

2020 2030 2040 2050
BAU scenario 108,186.3 135,376.2 163,035.2 190,938.5
FE 55,740.9 68,296.9 80,852.8 93,4088
e 27,4895 33,970.2 40,846.1 479238
FHEE 24,955.8 33,109.2 41,336.2 49,6059
MIT scenario 74,883.4 84,113.1 93,829.6 103,772.4
TE 39,357.5 43,1358 46,9142 50,692.5
714 18,951.5 20,943.0 23,336.6 25,912.2
FHETE 16,574.4 20,034.3 23,578.8 27,1676
SAT scenario 81,9873 94,716.6 107,943.1 121,408.9
FE 41,389.6 46,217.2 51,044.8 55,8725
e 22,339.5 25,9255 29,9234 34,1162
AT 18,2583 2255739 26,9749 31,4203

<Table 13> Results of GHG emissions forecasting(unit : thousand tCO.eq)

2020 2030 2040 2050
BAU scenario 130,424.9 158,345.3 186,970.9 215,717.2
FE 116,890.7 141,697.2 166,503.6 191,310.0
74 4,367.1 5,468.6 6,597.7 7,740.7
FHEE 9,167.0 11,179.5 13,869.6 16,666.4
MIT scenario 88,3155 93,523.7 99,330.7 105,231.3
TE 79,119.3 83,398.0 87,676.7 91,955.4
714 3,017.7 3,382.5 3,775.2 4,180.4
THEE 6,178.5 6,743.2 7,878.8 9,095.4
SAT scenario 93,963.0 101,885.5 110,459.4 119,140.0
FE 83,490.5 89,955.5 96,420.5 102,885.5
e 3,627.6 4,291.0 4,983.0 5,688.4
AT 6,844.9 7,639.0 9,056.0 10,566.1
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<Table 14> Comparison of mitigation ratio on MIT and SAT scenario

2k

Xl =2 247t~ HiES

2020 2050 2020 2050

MIT scenario 30.8 % 45.7 % 323 % 512 %
T 151 % 24 % 290 % 461 %
714 79 % 115 % 10 % 17 %
FHEE 77 % 11.8 % 23 % 35 %
SAT scenario 242 % 364 % 280 % 448 %
TE 133 % 19.7 % 256 % 410 %
714 48 % 72 % 06 % 1.0 %
FHEE 62 % 95 % 18 % 28 %
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5. 20209 =9 YA 8+ BAU Al o4 1082 #¥E TOE, MIT
Al QoA 749 #RE TOE, SAT Alvte] 2olA 82.0 ¥W¥k TOEE o &5 AT
2050 £ 9] A4 2= BAU Alvte] 2014 190.9 ¥4l TOE, MIT Aue] 2.0l A]
103.8 WYt TOE, SAT Alug o4 1214 WYl TOEE o S5 At BAU
AL iy oy ZEELS 202085 71E MIT Alug oA 308 %,
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