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EX: Rli. (2015). Circular Economy: From Wish to Practice. Council for the Environment and
Infrastructure (Raad voor de leefomgeving en infrastructuur, Rli).
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Aol et el 548 B4 H2A] o8 Aee dxeln ga
Ze A2 AREES WEold 4 Yk Zo] TARY A9 Ao},

At @ AVt HE aaFYANRY oL oA 9A SES
2 Aolth. 2y fAVt Ye AR LA AALL s
gohe Setehs WPATS SSA ThE ksl WA S9% o] e

w7 YA odo] Be B AALE B7sa, szl B o
ZEZ A% o1 A2AUS Y19k J5 42 AZ” U B wHL
Az 514 god date Aks AALoY 1ARIL E el 1AYA
(greenwashing)7t & oItk AoIHA 100%, WA7|R HZ, 9 A=} 2
2 BAe okx W ujgel Lol BAAA0] REF FLo|So FAH Fgo
2 QAJsk: & Leuete] SAase ojYt.
Holme AT AaA A A2E FEAo} drh. WS AL FLsl
AA2 AR FAAE olo] et Alsld gelrt wasich Alsld gels
%9718 v R A48T AFE 4 glolo ol & Ak A1FA7 A
A ARSI U A1 s e ol AR AL BEoA

@A} ofE & Aol
gt Aol Asf, &2 4% FAA F40] dFE dsE FHA A&
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#2517 Mol Axg Zulsol Bt 02 Uekse] ML AFgR A%
249 Hart Addon 98 Sefitets whA ol&9ste] Wy] %o A7e}
2o} melth. ojgA TS Wy groz oA & AR

A A]

1. 2050 AEtA A}3] HA EH. (2020). 2050 A7) Aets dbA A AECL

2. Carbon Tracker Initiative. (2019). BROWN IS THE NEW GREEN, Will South Korea’s
commitment to coal power undermine its low carbon strategy?

3. Jeremy Rifkin. (2019). The Green New Deal: Why the Fossil Fuel Civilization Will
Collapse by 2028, and the Bold Economic Plan to Save Life on Earth.
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oA |HY]|= 0|0FI(5) — M=Kz S712] 88 =
OfRLH(E=|42t7])

71 %ol Bgd d35vlE
o] @s4ul7] 7]&oletd 7}
T s d3evle 49
43H7] (Heat Recovery
Ventilation) 7]&o|gtn ¢
& gy 99 s5-gwe
A B E3ledy] Ve wt
AU7tes 89 90% °]37HA
5% & Ik B 43e
AT gt A4% 1A
B71&9 stHEA g3
710l 9 "aghx], ® I g FAIA, E Fa% F& T2 o' ARIA
52 AR

AU 3721 2ty

AS5E QoA AW Ags & o A4 HAY 84 F 7P Fa%% A2 F 7
ZJdUrct. @3 24 (thermal comfort)d} A & 7|2 (indoor air quality)e] 1
AUtk 2] WolH FAE FHAE gomA £47] Wak BAo] Aol
A7) £ AW el saloleks Ayth F4 HAYL T 71%E olop]
g o OF1, AF2 7|9 @A A 3714 olopr|E ARt SRS Y
o},

ojoF Indoor
A, F30] Air Quality
27 ¥ BAojn, Afisre 4 Q0% s, [D- Morepaluton
gt "B 35~55%7F XA, 30% w|gto]
o 60% i BFAA Gt £2)E 4
oL ZaFUL. St 4 AW
ol olAkslera(C0)Y FEE U 4
% olstolol GustA 3 AAHA} A
galA SAguUT

5x outdoors
g ’EF

Common Indoor Air Pollutants

Years, BASF has been developing
solutions for Clean Air

O] —E— —E.—Xﬂ = '8“ é 6-]'7 ] -?:l ‘é_l' 7 ]'X(;l' %—% www.catalysts.basf.com/iaq

WS v WU HA $A S I 1 HAZ Snuel Ay 27|
R Qs Aol SelEdo] A4 B ma olmIa

AALG Goeue FEF ZL PAH (B BAZSA} B0/
g40] A4 Soletty stdee, 4N
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https://catalysts.basf.com/products-and-industries/indoor-air-quality
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o2 AY FE7 2oAY WorsHEtE, BE AFAL 52 g o4kst
g4 57t ZoHT StEEE @718 A&KZoE JFH AW 3718 9
e #EoE FAE F Utk A AR 3717 et 3FE A=A
= < A ®7t

AL AR 37138 B BUc. o] ff olitsters FErt
Ut Aol AFSAY ABsHe Bl 2L 3
718 SRS W olAsRAY FEI} ol ] gEedu.

7149 FHAA | B3 FA4 #EZE2l DIN EN ISO 137799] wr2@ Afg7]9 A
(Indoor Air Quality; IDA)2 o}&f9] #9} Zo| 47[X|2 FEFHYTH FH AQF
719k AWE7] Ato]9] o4ttt 4a Hk Zol2 AW F7ES FESHL sy

H 1: DIN EN ISO 13779 ALHZ7|Z(Indoor Air Quality; IDA)2| &

Aol 3712 el 3712 )
) _ 4l co, skt Z[CHt
ALy Z7|R Co, sk XI0je] co, sk X}0|9
(&2] 400ppm ¥ M) [ppm]
Hel [ppm] He| 7IE2 [ppm]
IDA1 OfF Z£8(High) <400 350 800
IDA2 Z£8(Medium) 400 - 600 500 1,000
IDA3 HE(Moderate) 600 - 1,000 800 1,400
IDA4 LM (Low) >1,000 1200 > 1,400

A Qo] zpo|7} ozt AdiA] &2 AR ASSHe 7IEE: st 4
5713 A9 AAARH %%10 o€l 7 5 (Pettenkofer)= 1,000 ppmS £
7149 71222 AAGE v U U AWI71E T AI¥HEE <
2>914 trFol- A9 AWF71d FA71&=Z 1,000 ppm O|5HE 7851l
Yo EE 1,000 ppm O|5tH I F, 1,500 ppm ©]/go|H 27|17} a3t

Oy B oM =

:!0 mEE

£2 37142 SAH] FHANE W7 BagUs. Wk Ad B A
1] = A7 gt AA 871 BAle A4 Soretas
FUT. Ad W e gL dol Wse AL walw, A Wk
A4S o83k AL WIUT HE Foluw € ARSo| A4d 7] ¥
Ae Azt Adolats wo] FA} TIARG o £A SHAALRA

e AR W) G FAE BEol YU Rsluct 49 W 9
L Ay 37148 AHF 202 §AT 47 gaUth BE S 32 @
$3 Akl UL S 2o ATAL 3 B4 98 & gautt
o2 AZolE ol B I3 AL olgSUch AR} o] o R ol
o Wit A&e Behd A FL wolol Ptk AL 1A % wA
A7k B YT FE G & YEUT F7H0E B Dol T 5 Y 24
AT A OSES BSOS 49 AW P AEG ok <

19 »E 23FAE 7P AW 3719 AT =R SR 5% 29

[
N
Y
rdok
N
o
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A I, Al B71E ok A9 & 7 AHE olibEtetA: sEo &
£ E F IFUHREFA A). FE I+92 5o FotAvm qo 7171
He HAY AFJHE g Hotk 2,000 ppme] 7PAA olitsld A9 STt
=EtEUT ZE0 &714%o] gl o gubEQl MAoA ¥ Ato] o]italgtAa
X7} 2,500~3,000 ppm7tA] b= &3 AAEL F0] U

o lo
r

50

2000

| . |. a E
| | .'I | AN ~) .': 8
| [ [ M { (| /] [ 1500 2
30 [ | | | / | | | | | =
| | | | | | rJ
|- | | [ | | | | | S
, \ \ | ' ' ' [ [ ] | 5
\ ~/ /_“-—k_h [ f | \ L -
- "\'»...\_q_‘_ —~/ \ u"\ — .\\_J\"h_ | N — _,-'r\\__l\/_/r—.,_%lﬂ____ — 1000 é
20 J | [ \ \ [ \ | | | \ | g
\ ( | | . | | \ ! 2
| | \ | | | &
| | | J‘a
| { ”
f J'I N hd

10 ~J = k 500

0 0
3 Feb 4 Feb 5 Feb 6 Feb 7 Feb 8 Feb 9 Feb 10 Feb
7BS — Master Bedroom Environmental Conditions 37— 9t Legend

Februaw 2014 . Carbon Dioxide Concentrations pp..

B Relative Humidity %
Il Temperature °C

a FSWE JF8 €Ul 371 &8 A4 £ 24t § o ARl S &#01F
C ofet 712 ol= X 27| FH Hdo| 2L, dlisk, CO. sk. =ik
= 87t & 2ot A = ol MEHQ WEo|C}. Rofl= Xt
F &I ol E2 S7IES RAlGHKIT S EH Wil 7129 o=t5 Ig =
Ct

[

(EX: Occupant Interactions and Effectiveness of Natural Ventilation Strategies in Contemporary New
Housing in Scotland, UK - Scientific Figure on ResearchGate. Available from:
https://www.researchgate.net/figure/a-Temperature-Relative-Humidity-and-CO,-levels-living-room-b-
Temperature-Relative_fig5_280712247 [accessed 27 Feb, 2020])

A 2] AL oA &AL FUth oA B F do] &V|E SHA HE
37143 4 #Fgol ASPUth ALSE F Fo] W& 51 2 ol |
Utk oA WA &5 e 3717 o WWLV}Z e 2ot AR
502 F 371 WEel 9 AA s otA g2 5 syt ASE A4
Lt o] BA9| HrEQYtt EH Wy AG A U}XLWW?ME}.

obA7ZtA wlgT A9 F Y wEo] Hell ZAA EFHE HAT F2 B
A AT FH F714E FAStLA ATHE V1A A A= B A
AdUret. 24X7 ZA @718 shd Ad F7]4do] 45 Fokyy <
2E A Ao A AZgERE #wxE YAN fAZ 1,000 ppm 13]4?—3:—' A

o 43 g6 E 9A =9 vAHA} 2uAHAE fRE 4
o A& 37171 @D AdoA TAgst= WA 571, 4% Hﬁ%%g
Hog wAUZHA =HY oA Edt ol thE foiEd EAE HRE S
284t

_"I-L

-|>

39,
XN ooy oo
H o

]
M
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WEEK 74 FEB 17 - FEB 24 2020 > DAY < THU 20 FEB 2020 >

CO,- EHIGF < X CO,- EHIGF < X

zzzzzzzzzzzzzzzzzzzzzzzzz

CO,- EHIF < X COo,- EHIF < X

700

O3 3: 2402t 7|H|1A 2718 Stz E?.'QI ﬂ(mlﬁxlgﬁlﬁf—?—é

FZt O|MSIEIA s JMI(GF=15, 1F=25).

=7t o &Lt 1, 25 124 1,000 ppm 0|o} IlOf UL
Al M0l =Moo PO ST SEH0| E0{E= FE '*I’*EHOH X&HoR 5

Tt WO{KA OFE 23 E|Xo| Zsict. 24412 #7017} E|7| mjEo|ct. XtH &7|1E

Sh= XIK= SHo3| CH= IHEIS J2ICt

a3y quA] &4 FAe AE2 fEHA syt 'Y YA &4 ZAE
sEskA ot €4 HHAH 2 A YT ALEA |#714E S A
& o]l S0y, dFHdoe |kl T ¥iEo] ol VF 2ol
FUo. €3 4dsol 4 g2 FAE o8 HE IA=ZAAN VIRAE
oA gyd. ofHd Solee 3718 FiAU Adle B9 MtERAY ¥4
AE A Ut 2 129 TRAES0| dAR olFA 23U 7IA4 &
7|8t ofyzl 7] EEAR A HA A

r

%2 oA et vlgo] FUT. o] Wf &
84710 £ sgo] Utk
Hel+2t|
G| J1ee WY W] o
Expelled air Return BRI 3719 2714 9§78 =H3ot
P QUL G4 16 018
G A =d AW wger FESHA w
z Al A 71= o o} o} 77
Outside air supply air 2l @715 7S] Wo7IAl el A
&Hoz Ayl A4F /1S Boe
8 4: Fels2ty[9] JHE. A 0]& 23 Hlo g A3
(&X: Zehnder America Inc. (2012). Heat R Maqq—' Oilu;éoﬂE Lg 3% -!Eo]-
Exchangers. SlidesShare eBook. p.4.) A StE AU G715 A7IHEA AR T
71& =4 & M Bt & 2 €
31587 7142 olgsH HE AW WS 58 WUt A9l 90% ol
g HFokg 5 YgUth ¥ES F7] 71 FAE UA YolE W T ¥
o] Ut B 7|s HEor HAHHY JUA 2FE 2 + A= A

9558719 At 57l Aot 24U ez wARtE 39
2714 WIs AYg Solek 717t widtel Soled FxA BAL 2ASE
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AQUTE. that Wk 3o ol BN thastE Aol ek
Utk A4 37 B 00 edHE 4 BA BAE & Isdch
web 271 97 4 9lE 9 o, B B2 Aolo] £1 Ao
QoluhA #foF et

o] Qugo] Lojupe o] Qu{E

2
(heat exchanger)@Utt. & AAH <Ex —_— —
2= 0%t de EIFES 24E N <= =
% gt Ad L&k 20°C0] 7, Al mmp * T 7
2%7} 0°Cel AL, 90% A48 2] i s
AANE AW Aojzxg Yz TFE e
L 2719 2x7} 18°C7t H1, Aol
glo @ st g7]o] &7} 2°C7} Hoj
Wt 3% 0°cet 20°C9] F7HEY
10°C o4fo] Fthe F o] o BT 4 40
gE gaL NE gid <79 52 u w0
AE olajo] =&o] & AUt
Thok 2ojgl: TS 53] 0°C Z7|9 20° I3 5: aurEie] 27| 522 71 20|
C 2715 Ze weog TRt % o ZHAM 12 25 X0|2 2 Eof
Z71L ofiE dudto] dold 4 Y ==t Z0L} BEH0| SEEH 90~
z7o] 2041 = E ot 10°C7 E 4 95%9 £2 TiLES 0|2 4 UL
ol Gk 0 dgew Eeke (S e e i
g 9AlS ‘P3P S E(parallel flow)
dw3t wralolgty sH=d] o] woj: &
3l480] 50% o4 2 4 Ql&yrh

<13 5>°ﬂ*1 HE ewrl B gt REe Be we AR nFEuu
oz sEriw 4Fo| Ad FeUTh AL &zole 124 FAXT
?loEl“ﬂ g4 Bolex B/7l B sEEA A&HoR ikt 37
2 wjgkor Solg 4 Y&Uth o) Aui L& BEA Feby ol A

o =2 X
o =
—rl

el

oX m¥ 1o ol & _?ﬂ
ne,

MY vlE LdAsHA 227t FAE7] fE2] Ut ofgfe] <& 2>9F Zo]
zZe 5 syt
T 2: StSE(counter—flow) Eulst HiAlo| @0 HIT 0f(%H2]: °C)
YNES] A B C D E F G H | J

Hi7| & 2 4 6 8 10 12 14 16 18 20

(o |
=

o
-
-
-
-
-
-
-
-
-
-

271 3 0 2 4 6 8 10 12 14 16 18

ME 2x7l o2 g7t v weo g san dude oyl Hha

2]
F (B counter-flow) g WAjol2tal ojFA FE2£d Ae TS
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ARFLAY BEL FolHd FuPo] Lol WHL Hrjz WSolFolop
PUTh BE gre e BolA 27 59 47 9] WEe] wlg 979 B2
o HE 22 AR BAA ol & FE2E GEUL. oA ¥ 3, Eb
#e old & 73 729 uBAAE BY IRS2ATTL sy M wol
2ol GSleR/PPAAIR(CI} TE 289 deB e 9 %
Ueh). 23 %9 dugaste] mop] uet ds4go] a4 gk Fuiy
assasIgn Aol BRI 4L ARBLAE FAT YE H89 2
45 ABALIFAE AR $249 B E thk AZT $24F g 2
BHEAFE 7T g

I3 6 I 23] B 4 U= BILIIIYRRE)Y QUM B3] B 4+ U=
TESHIIYRIQEZ)O| AEL FIHAKI| HEWT} OIERE of SUYOR IS

I_
Cf. (% 23 &X: S=2MASASHS| AT

=3 Z(EAR; cross-flow)' 2k
T BEL 9Ed P49 A4S BSi AU 94 ofde gojghd Ak

- 18
b
B>
Y

[t
re
f(rt
=)
N
o

B
AN
k1
)
uit)
ok
o
rE
rlo
0y
]

T RRASY
t}. ol <1 753 2o e Aolo] F1 979} w79 80| AR AEA
27 %= Ao] nERZO] WsE dudiAAUT. AFF & dolx A7
AA @ & gk B0l daveh ST @oiragel 10%E W 4 9

A4 F0l2+= 0°C F71(AFA)7E nAtstal, Wﬂic’ﬂlﬂl—“ O]U] dZ 4339l

oA AUE 52 37108 42 A436] i vEo R Uite 371

(A7 £ xR ZAgUT gtd Aol QEE FAI & LA E=

7t 2= F7] Aol 2EA7F 44 g5yt 22371 J“’ﬂ’ﬂh Hw o]

A dojuA|NE 2EA7E 2 oA vyt e R e #4]d

Ae 2K W99 d2 2=x7F Qukazt AAo 24 A=A BAAEZ] g
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http://www.phiko.kr/bbs/board.php?bo_table=z4_01&wr_id=14212

SAYE Z2|0KKlima) 1663
%‘jéfﬂ; AAo] A4 A&AQ] duglo] dojupA wj¢ BEAHRI 3|7 dojd
S H 5 ]l g
High temperature
High temperature
difference
of 20°C
O3 7: 8ISE FugtAX} IHEE(F)Y Sd4Sst 2EXIE BoFs J(RER
(EX: Zehnder America Inc. (2012). Understanding Heat Exchangers. SlldesShare eBook. pp.6-7.)
o] ?dZ FHsIA k= Ao ‘TEY WS F(cross-counter-flow) FWeAA}
Juth. $52 AuE YA IY4EEL |7l HHolAw JATo s
EIE 3715 Resd7] olfok: 2ol dgyth AR nFRy %717} s
27] Y &Yyt g4 E0]2+= 97| (Outdoor Air; ODA. AFA)Q} AW AR ]—
2 AR Az Z2F=E 27)(Supply Air; SUP. B7H), gro g ‘411‘4131
oA #olERl &7](Extract Air; ETA. =34, AWSAE AXA g = ‘41

B Y& vj7|(Exhaust Air; EHA. ZA), o] Y 71X %-7]%‘3] oA A E&st
L ‘111011b ‘:“5‘——94 Zt2A 2 27} H%’* %-&?J‘%E‘r —Ti’lﬁ E: “*i%l =Rkl

rl

b
r
2
lol'
D‘.?,l'.
)
)
e
o
llf
-
X
=
x
b
fu)
ok
1o 0
e
j&
LTS
ﬁ? "
d,
g
9
=
K
port
ol B>

counter-flow zone

03 8 B3y WSS Hudth
T(REZR).

(EX :Zehnder America Inc. (2012). Understanding Heat Exchangers. SlidesShare eBook. pp.8-10.)
3] FEeiEg. By Foedy] Ao e E dud AT HleE 9
3l 9hAo] Qe w52 dwd WAL 70~95%71K] 9] A34+LS ol & Y&
wh, sE AEe FAL o) 7007, AWHO R 40-60% PO B34
£ 9ol AZ 471 QgUth @YMoE w5 AWy PIL Y Judkx


https://www.slideshare.net/ZehnderAmerica/understanding-heat-exchangers-cross-flow-counter-flow-and-cross-counter-flow-heat-exchangers
https://www.slideshare.net/ZehnderAmerica/understanding-heat-exchangers-cross-flow-counter-flow-and-cross-counter-flow-heat-exchangers
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A9 Rt 7ol Hud) DEE WA o ST Seh Su) HefAs

G357 gH 0] e +89} 4o &7 glot BAFH Y B FE7] 919
A 95E 9RE PAL 24, FHINE D52 o] 919 HE A
2 43

S F5otn AY BE FX7} B3 ALF PAL AT UETh 2004 o
o] ofmted] QslburlgA A7t dRstso] gk Leete §F Fel
LAY o UsE Aug P WAL Ao] Yk % Ay Rl
ngAgo| B3 &t B3580] ot Agel YA Bt 20| I

71¥XE & ”\X] okl 1 Qo] Zalo|r} 7)o o|lu}E 7H=s})

rE ot
I
H
N
4o
x
rﬁ&"

Q1R 2AT G vns ARSI, B HAISLE MY
%59 485871419 U Paulkte] Novus 300 Fehi AEo] AX|=lo] 9l
Utk A815g 84%, 4715158 73%UTh o ZAA BIL T HSeAL
Azt EAAT Wolulx| Q7% 13.4 kWh/(m'a), AT SYRAY AR5
Aol £2% 63 kWh/(m')9] AT ST T RE 2AL 27 £
L WAL LAG B2, 2955 glol WS o 4 W), 98eE
500, %713158 60% AT, 4LT5g 75% ASSAANAA, 5-A54E
% ASEAANE 20 Sl W, A <1l 95, <18 1053}
24y

PH

Select the active o
variant here >>>>>>> ) &

TR PH
+
ZH 17|
E@ PH
+
50% ERV
TR PH
+
75% HRV
TR PH
+
93% HRV

w

Units 6 1 2 3 4 5 6
Heating demand kWh/(m?a) 13.4 265 251 18.5 14.7 121 13.4
Heating load Wim? 11.5 17.5 15.9 13.9 121 10.9 11.5
Cooling & dehum. demand kWh/(m?a) 10.8 1341 12.6 11.5 13.5 134 10.8
Cooling load Wim? 7.0 8.7 8.6 7.8 7.2 6.8 7.0
Frequency of overheating (> 25 °C) %
PER demand kWh/(m?a) 62.6 78.5 77.0 735 71.0 64.2 62.6
Passive House Classic? yes /no yes no no no yes yes yes

\

o

13 0: MAHBIQA QIES W Ta MAESISAN S7|ZX(E X2

Al=g|0]:95H= Hlw Zat,

Ll

;

Heating demand [kWh/(m?a)] PER demand [kWh/(m*a)]

2
20
15
H
0

’"EP 3 PA.P 4BRPH s-BI pH 3“‘».? s-EpH

“3838!,

b
B
5 8 8

'qg) | QXI\ 7| 75% HRV 93% HRV rqﬂ 1 :W\ 7| 93% HRV

a8 10: OjA[Esl2A QUSE B2 Tl MAESIRAN 27|ZxT =AHSE E
2lohAM AlZ[0]doll = HZF THEHT HLOLX] 210} HZF HHBHSG et

=
S1AHX] 223 HlW I,

AA 3 ez e A(GR)E AT A ol T4 X FA
%) Atolofl= Azt SARAT dFolvA 2FFNA 6.4 kWh/(m’a), A7t &
AHAT ZH*"7}-—1X}01]L1 A 28 %?0111\1 9.3 kWh/(m?a) ¥+29] Z}o|7} w&yth
3] Ve A 2A g2 19, 2319 35 5o ALE vus] B

20
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Wiy x] @A 13~14.4  kWh/(m’a), R 7Fs 1A A Q7FA
12.8~14.3 kWh/(m%a) -39 zto|7} ¥guch 37|39 HHAHE SAst1E o]
o] AU E Aok & okE AL P o] ofd £ gHUth 53] 13
AR 2872 /|FA] 280 Eol7te A7|AUAE ¥ §tgde diete
AoA Zu|FHUch 879 Eoj7ke AU E 1o E 2 A5 I35
B7E = A9t Add R LE5HA AvA Av7L Hoe HE HoFRy|
i EJYct.

a8 11: FEO| 4H| TAM TS = U= NEE FuALK HE =AY

HAE.

Qo)5q7] 7142 o8] FAHOE FoSWFNE FASE dolt o
gvinolol & 7% A4T0] WUt BANs|&e] WAL B8 ¥ @
2g W9 Ado] Faste] o] W FHo Aungryyth AN V&
oA WIA EPHoE AEHY] L HAHAo|nE 49| WS RolWA &

& HEE 29 4 9k Yoz $AHos FEsE o] Erkn JAPUT

A A BTeATE &F
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owa

=7| 7|1 ZE0| X 2H=lE 432z HSAULL.

7% BYL 71§ o g Fa% HHES 7lecks WARAECY wHAFHE

ol g3f & 3ttt A HA 7T 2dL 19708HE ALY St sh9-Aut
El& Geophysical Research Letterso] AAE =F& &3 1970~2007¥ Afo|oj
2Rd 71ERde) o /&g Bk o] A ojd 27 wdolat stz
T o|%o] IS AFRY 2= J5= A5 St AFHLRH2E0]
g 147) 299 177H4] &3 F7HeT 107 A& o|% #SA|e & Y5}
R, 71% <l dSoA9 FAHEIS ARt oA At 147] oS0l
o|E %} AR5t 7|FeHH R Fa%t Y, BEX E HAHA +HS ol¢fst
A Al 71% Bdg Adste A2 Hetdo2y HFEH AL 2ZY
2 A} vwste] FA| "HFEZE F9] ArE AL 58
IFsHA 27] Bdo] Ags] AFRHULEE Stk A
|2kl sh-AutE = w3l

https://www.nature.com/articles/d41586-020-00243-w
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https://www.colorado.edu/today/2020/02/03/arctic-permafrost-thaw-plays-greater-role-
climate-change-previously-estimated
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https://www.sciencealert.com/fighting-climate-change-isn-t-cheap-but-the-
alternatives-cost-much-more
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https://www.anthropocenemagazine.org/2020/02/if-agriculture-advances-north-under-
climate-change-the-emissions-cost-will-be-huge/
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Production vs. consumption-based CO2 emissions, United States

Annual consumption-based emissions are domestic emissions adjusted for trade. If a country imports goods the
CO: emissions needed to produce such goods are added to its domestic emissions; if it exports goods then this is
subtracted.
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Source: Le Quéré et al. (2018). Global Carbon Project. OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY
d8 2: 0|=2] AH|7|¢ BABETaL Wak7|8h EAHSE
Production vs. consumption-based CO2 emissions, China

Annual consumption-based emissions are domestic emissions adjusted for trade. If a country imports goods the
CO: emissions needed to produce such goods are added to its domestic emissions; if it exports goods then this is
subtracted.
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Source: Le Quéré et al. (2018). Global Carbon Project. OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY
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Production vs. consumption-based CO2 emissions, Germany
Annual consumption-based emissions are domestic emissions adjusted for trade. If a country imports goods the

CO: emissions needed to produce such goods are added to its domestic emissions; if it exports goods then this is

subtracted.

1 billion t
Consumption-based

800 million t Production-based
600 million t
400 million t
200 million t

0t

1990 1995 2000 2005 2010 2015 2017
Source: Le Quéré et al. (2018). Global Carbon Project. OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ + CC BY
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Production vs. consumption-based CO2 emissions, South Korea

Annual consumption-based emissions are domestic emissions adjusted for trade. If a country imports goods the
CO: emissions needed to produce such goods are added to its domestic emissions; if it exports goods then this is
subtracted.

— Consumption-based
600 million t Production-based

500 million t
400 million t
300 million t
200 million t
100 million t

0t
1990 1995 2000 2005 2010 2015 2017

Source: Le Quéré et al. (2018). Global Carbon Project. OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ + CC BY

Davis, S. J., & Caldeira, K. (2010). Consumption-based accounting of CO, emissions.
Proceedings of the National Academy of Sciences, 107(12), 5687-5692.
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