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Before we start...
key research questions for climate change economics

+ What are the impacts of CC on growth and development?
+ Effects on people’s behaviors, economic and social development
+ Impacts and costs

~ ¢ How to realize climate stabilization targets in an efficient and ™
effective way?

+ GHG emissions projection
< + Modeling of costs/benefits >

What policies should people have for mitigation?
+ Economic/technical measures
_ + Policy and the impact assessment y

What policies should people have for adaptation?
International collective action

&

&

&


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

SV SE

-—.I. /

T

aeg Al Ik

IMESESE

H


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

k4% BUoR B BAR KRB AN S

. BOHIFR
o BIARFRE
o BFHTIHERAH
o APMUG, {EURFRER. FcER. TRHEWER S . BIEATR
o B, BEHY
. %



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

/.

1.1 apEH FEr (F4))

BHE] / Ak Bk B iR
20094F11825H  EI2020%F, RESMEAESSE-SKE  BF
ESRESSN HERUR EE 20054 TS F£40%~45% 5
KGR (GRRY) £SERAMETEE EANE-E
2010118 =12, HFZEiLZ|40000E LERI R

ARITIEATE  stghml R RMRE = SEABIT AJI000A T BEBIRHI-T
mdt, BN EMEIERERARE k.  RINEE

2011431 220154, FFLARERA—XRERIHZELEE £
T HAKINE R i%%)11.4% H¥r
220155, KEEHEIRKFENMN20105ERY
201248 333gce/KWhTIEEI325, MMiK2000FFEHE 4o pupy

TRERFEFZRMX] FABEHNAE; ERKFRRKEWVEREE
FHZIEF|50%L E 5



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

UES

1.2 ZXMianFE
241

x5t

(carbon tax)

—X AR (IR X
SRS SRR HF)IRRE
2 28 irHEME MR —
Fh

DIEAT L

(border adjustment tax)

S AU fik < Ft

I HER BR

(cap & trade)
—AREEKEESAR
HE, Bib ek Z | RHEER
BT X R B9 3L .

A B E KT X THf i R A, %
RAOtgRmRS EXAE—HE, than
F=. I, BEAFFMERANFIEESHELL
TE. BEHE—LEXR, tLwBRE, AT
EIR T . AEIREAARIIE T A E R %
MR,

EE B HiR B AL A ITMR S B A KRR 48
RO E S OB = mfE R X 7, R ASHI—M
“SURBRIERL 7B T, EER (BIRREIRREER)
i, B20205Fi&, EXESSRRMUIIRERK
MR AERE SIAERAINIR. K. IHIBFILR
SKEFHE O~ R “WIRIFT” 7.

R MR A (SURESAREED .
ERXHERFEZ, SRN—HBEXZTH
—HRFRESEBHE, XHAFWE
B RCHEE A TR R R E N T SEELELRHE |
HE#R. WE.



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

iy oy
MY - - »
A n
N
CALIFORNIA RGGI™

':P.E',E%E6Aé|:ﬁﬁﬁﬁ :
&, 36MEBL ST, B |
/i!iHE‘I‘E_J\ TE. AmMEEH 1. A
, MR EDCH—MERR TS
W, Kk Es&ER |

EENSERF.

___f_’_\

\
____________

Status of implementation Offsetting Unking

Irre ted (in 1 th estabished nuk Jd - COMand J § 4+ Plaarmed hin
. v latan duled {m ale agroe b-rat Biaters offset

stant d ey 3, rules P il ™} Domasts
‘ Ur vSuder Quvearr 1 Give b

o fowards tt lopmer an ET

http://ideacarbon.org/carbonresearch/2013060315490.html

& HY 770 [&]

/11.26 b’@ﬁﬁ&%?ﬁ
% WRiN277T /M

11.28 dt "ix3Z ZF
$8. 507T/Mhk

KiE T R EME
HiF

REREEREXE

XEHBINRZ 5 &
1R ST Y

12H4H, $EBEE
KERNRD WA
EREmRASE™
FRERHBESIF

\ HERUE{E B 7. /



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

1.3 . BEMY

K5 AEFAE

Eth=3els: (AIEPRET) 20205, BRERIRE
F=R Fﬁ“‘é%%’fﬁl:l:2006¢_l'[‘%10°/o

ARBEATMERESEITERR: (hEEEKE) 2
20104 PR 20% 7K SECOHEML (LA19904F JyF i)

EfriNskis: £ "SIRITEIR R FRIR
EH 20135118, TEEM "B E” FmBxR
(20134F) )



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

|
=
=
[
2.5
e
=3
(ORI
—
o
(1]
~
O
>
=
0
c
2
E M
c
o
o
“
©
O os-
1902
[ | [}

Technology v
.: 16

=14

12
o,

Size
Fraction of US
Electricity

O [Coal, 1902 Color

v

0.8

Select | 1l
]

[ ceal

[Jeas

[[JNuciear

[PV

[[]solar Thermal

[Jwind

[¥] Trails

200 400 600 800 1000 1200 1400 1,600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3,600

Cost ($/GJ) v Linv


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

S

-—.I. /

=
2: FZH[D

PR 54 7

T

10


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

: ilM‘I’I‘%U/ﬁiﬂFESI

$

Elljéf_é/ =[] ?

3 JK[5]_E Bottom-up

* IR EM: FTEER IR gERR
¢ 2 RARRIRE : BIRRHERARAI R AC &2

{EGDPREYIK T

3 T Top-down

¢ PR EM: FTBLHFERNT 53
FITAH, URSHNBZEXME

® 2255F B ANHY IR :

2 =R DL G SN

E

E KRBV A FERNE
|FRKFR

SEF



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

oy ~

Coal processing

Refineries

—

Power plants
and
Transportation

|

-

CHP plants
and district
heat networks

Primary energy » Capac,,

Energy prices, Re_sgurce availability

Cost and emissions balance .-

: es = //VA' \o
?‘\C IR f.. @\e‘g\’ e(“\ss

tertiary sector

Communication

Power

-r ‘nal energy C_c}é;é’ Demand servjges

..........................................

€ OECDVIEA 2012


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

AT E— AR AR A RUHE SR

Labor income

'

Capital imcom Revenue H hold
—p- Enterprise |— Houschnoas
Value added p
Residential consumplion l:xpr:ndillrt: z
= T 5 =
i = E =
£ x] = =
i - Income tax i &
=] 3, = -
— o { E
itermediate inpyt = = Y
= 5
1] o
output pveriment consumption expenditure Government
. ' Covernment saving “
imports Investment : &
| Savings |-
=
) T
Foreign saving
Y Production tax

13

Frm: BHER AR EE RS


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

N = === L\ YV

22 St M= 2451
ool : ZEERERREINE B BirEHE, SREEREGF
sZmanfa] ? FEMRBMARHE, EFEhsiEF2oTH?
1=E . FpUHERIGTAP-EAREL: At E—ARt5% (CGE) =&Y
RERIE . EETRUALFFRSMEFEERRITARAANE
—NERGHERA, RELSFEFNFRMURKITH, HINEHE
MBRTHHNEES ., HREBNZFRG, NMeEBIRELIE
RMMERXM KRB MUK XS E B L5580 RYERE 20,
SMHX: EE(US) BRBB27+3(EU27+3) 1 [E(CN) Efb & B X
E(OEC) A& H fth[E|Z(ROW)
+ OECEIEENE. B, FmiF=E
1247l Ay Rk Al KRS LI BJ1. k. 7K
Je. i@, Hfa T, 5., RS

14


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

FBE (%)

i

SF GDP [ s i

0.080

0.040

0.000

-0.040

-0.080

-0.120

-0.160

-0.200 -

R REETVRHE, FER AT HEE R
0% /930%, & ‘GDPﬁﬁxEl'Jﬁ-/ﬂﬂm_W :

W Hopth A e oK
e
T S Ath 3 [X

=i

| | |
% Al-1 A1=2 A13 Al-4 A1l-5 A16§§.

S [} ]

]

15


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

R

E| IR AR IVEHEE, FER TR

:
0% 2 J930%, & ‘GDPﬁﬁxE’Js-/ﬂﬂ'EPC%

f\o\ 0.080 -
S o R S PN
e } ' ' T A AR X
ot A0 ALl A2 AL3 AL4 ALS AI—G%
= -0.040 -
—_
N
IR -0.080
= 0.120
[al -0.
8 k e v v v +— —h ]
-0.160 v
= ]

-0.200 -

(é* \\
Lo AT AT, X BRIE = AR 2 G mA TR R 2R H Ar %
e — € BIVE FE N, M%ﬁgi&l%ﬁMﬁﬁl%ﬁﬁ¢ﬁ%ﬁPEW

2. B P EATL R HE H AR B AW BT, A E B GDPY R A B/, ﬁﬂ%ﬁ

EAUE; THARE R CToig SR 55 ) Bl E5E 2 1A
et 1 H At TEIRHE XS5 ) R FE B 5K

3+ 2 E L BEcHE H bR s e 8% e A i, R E 1T BT R 1) GDPYL AR
\jMﬁw R 5 R 3R R EAT LR H AR K OS2 25 {H

16


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

o A A NEBFMAF LSS

$

$

$

$

B ?

IO AT
I/ﬁ: '-' iil
RN AN B E 1

%2

17


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

I EAL EED S

= EHEHEE
W PR
= OsREE
m A E R

1%

2007 F FEWER B = BEFE O1E R

M HAE
W TR R
wHOEEE
m AR E K &

20074 3 E sR ek H m B = B #HME Q15

oo = Em Em Em = =y,

R oy F= e Xt S ak 7F
ES, 5% “&Xx
7 EFN

18

[ S —_


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

AR

TR E BT 2 BRAT L 2 FI R B B S R

0.10
Y %
il 400 - % 0.00 -
3 e oy % ®K
oo e W S8 010 | |
i m % i oy & &
¥ R = | K = =
M -400 - i}— % % -0.20 - ﬁ T—;ﬂr
* = 2| =

-800 ﬁ ﬁ .0.30

: - IR ERHERUR D> A 215 = AY0.11%.
EIKNEREIGM. EEREMES. MRIFEMGT. BRERHEMEZEM.

o RXBAVIEW, KREAREBFTIHN~ENATHAIBIFHER (EEZEH
(ER XA EZR) HBEERHERNER (FEZZMEWERXHRAEZR)
BB HEM AR XHRNER, FE—EER LSS T R K. X
M YRR NEBHNEIRRHBIRIEERSES, EWERXHRAEZRIT R
TE E G 19

o RRBM=PURIFSIEZ R, 1TRAZRIPZE



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

S

-—.I. /

=
2: FZH[D

PR 54 7

T

20


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

__Zﬁijﬂtﬂazp

anpl
Q,

¢ LRFMEI—E

1fhﬂE%E&\\o

IW“

BT S

M
&

,J\)( gl

.@ﬁﬁlﬂr

3
X

Ko

» SIBELL

ﬁﬁﬁﬁﬁ

ﬁﬁg%

W Bt
Otk

SRS

Ay sl

ZH HEM

AT ARG

ll
1

) @

3 34Tl Rk HE S

LR, HFERD

L

) mum

L


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

60000

50000

40000

30000

EHER (FTR)

20000

10000

Brzmlls

55703 5 F T, h4
E BN 70%, “FML
HE28.05/ T I

449915 F T, A4
e FEA3%

E S 3EH157%, “FINL
HAEE27.6 /5 T 5L

Ml &
29% o

EER=E
1624, 26%

L 2
WLE &%
1364, & H
YL B E%22%

/|]r]

y/ ;]

=
S

EC B
we

— o o —

BHOA—EKX,

XL NHLEFE
HAA A A REAL
27K, Ak

A [ T 100K A e Ailk /4R 1] EAEEIEVE NIty ki 42 SEi|

N _7
O
Ml 5
60-70%
235505 F L, A4
[ B H130%, “FIHL
HAE285HTIL .
X 1A H
BiE B T 45T
K IKF TP
RN
2 S IERIFS
o AE H
K%é&ﬁuaoﬁﬁﬁﬁﬁﬁ%z%ﬁik/;%l 29

Source: Cai W, Wang C, Chen J. Revisiting CO, Mitigation Potential and Costs in China’s Electricity Sector. Energy Policy, 2010, 38: 4209-4213.
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Fig. 2. A comparison of direct and indirect employment impacts of generation technologies in 2007. Normal figures on this graph represent direct employment impacts, while
italicized figures represent indirect employment impacts. The number of direct employees working in small coal-fired units is the largest among all generation technologies.
Biomass also ranks among the largest due to the amount of manpower needed in fuel production and processing. Wind and solar PV seat at the bottom because they are highly
automated industries. Overall, the number of direct employees working in 1 GW of small coal-fired units is about 8 times of the number in large and advanced coal-fired units, and
about 3, 5,6, 14, 17, 21 and 28 times respectively in the number in biomass, hydro, oil, gas, nuclear, solar PV and wind units. For indirect employment effects, the calculation based on
the input—output model implies that while generating the same amount of electricity, solar PV units can supply the largest number of indirect jobs in other sectors, followed by
biomass, wind, large coal-fired units, other types of units and oil. The main reasons for solar PV's victory are the higher output value per unit of electricity generated, the larger
output-stimulating effects to other sectors, and the other sectors’ labor-intensive characteristics.

Cai W, Wang C, Chen J, Wang S. Green Economy and Green Jobs: Myth or Reality?
The Case of China’s Power Generation Sector. Energy, 2011, 36: 5994-6003.

23


http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

kA

> Sectoral Mitigation Employment Effects Model — Electricity Sector

r=======:--:::1:::::-----------------------
grersssnnss " | - 1 |
TR AR I [P R AR FHL -
érmﬁréxmmﬁwiwﬁ L REHNBRE | e
Eﬁii7kiﬁ/\ R L 11 AR EAMIT |
e A TeZ vl
|k HNESR ;
J - il & 17 i 4 7 AL
k=R N R E e

| ERFL

T AR

e DL =L : TR

. . AN T
ATk A

e

=g

I

I

I

I

I

I

I .

: - BN RNE 3570 14

T T - TS S
! ey o

I o e )R AT, Ho 7k B AR AR AT

i R e g T T ARG TR

I

I IR L C . 1 1 1 1 |1 ] “’__ ----- ......................................... - -----------------
: Sy T 1 1

| EATIMLAER Y I I TR R T I

I {Iim%ﬂﬂ’%*ﬂ . =R Rl I | ATk B 4RiE 1

| S AR B I £ I i skl i () i

I AR R I | Feall i) i

I Yay I

- ——— EIVVEIS, ot I‘Eﬂigﬁ':}tﬂkﬁ_&& Gl L/
kM 1&EED



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

B 1T B3 73 A3 3 S

[ERMERS TR

R SRkl
EERA Rl
SR AR S i Tl

|

3% B2 5 T8 K FL Rl

T RZRABIE

SREN R X308 A il

HIMT . SERZREn T

1 I 1 il

S R ESEMHIEL

RS . HEHRE T RS

4.255.75 | 30.95%
100.96 0.72%
14.71 0.10%
3.67 0.03%
0 0.00%
358 0.03%
56.17 0.40%
17.76 0.13%
47.73 0.34%
163056 | 11.63%
170.01 1.22%
57.69 0.41% —
72.12 0.51% =
119.27 0.85% =
861.9 6.15% ;‘
n
I

FHARHRARNIAY R, RELKEELS] . BLERA

~
P
=
2,

Y
EEfl. BREMIL B L GIFR iR EHRITIRS i
(S0 BR{8 3 B ST AL 22 F AL Il ke Sonee oo
Lt ol 11.29 0.08%
0 0.00% gs
144292 | 10.29% ?ﬁ
19.45 0.14%
49.08 0.35% )\
18.93 0.14%
721.95 5.15% EI,‘]
3.53 0.03% tt
=N, SRS ARtk 112.32 0.80%
E&&ﬁigﬁaﬂk 531.3 3.79% 1§|J
BRI 67.49 0.48%
Eﬁ!ﬁlﬁ:ﬂz 530.34 3.78%
==l 4.62 0.03%
SR 55 AR 5l 68.02 0.49%
sl 6.6 0.05%
Fa‘ﬁ*ﬂﬁ%xﬂz 172.27 1.23%
KF . IR i i TRl 16.4 0.12% \
AR5 A0 fi fR 5l 333.93 2.38% j:ﬁ ﬁj HI J 1; I"_J ﬂ:n
y 26.23 0.19%
D4, FaRERTSERTIE 102.3 0.73%
Brik, RERREL 36.7 0.26% ’}‘A O 7]” ﬂ’;n \/s
F.};t‘éﬂﬂ#i%ﬁﬂéﬂ 0 0.00% I ] ‘ I pv4e
hEHEA AT 14,020.85



http://info.tsinghua.edu.cn/tishi/xbhs1.htm
http://info.tsinghua.edu.cn/tishi/xbhs1.htm

BT RHS SIS E SRR Sl =

o BATIRAFSHIE FEEmE TRERIFER.
o BATIBKRERTBERELZRE, AElEMSNAIRES.
o F|2020%, HHELRKIKHE L HBERE!
v KPAREREBECHIEIRE1%, SR
B AR IR AN0.16%
v EMREBEGISIEE1%, SHERH
B AR 00.06%
v BEAMRBEBLHSREI%, 2SS SMEEM-EL
Fhll AR RIEMN0.01% (945 N)
g LIt a5 Ul B 77 Br st e

Source: Cai W, Wang C, Chen J, Wang S. Green Economy and Green Jobs: Myth or Reality? The Case of China’s Power Generation Sector.
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Cai W, et al. Quantifying Baseline Emission Factors of Air Pollutants in China’s Regional Power Grids. Environ. Sci. & Technol 2013, 47, 3590-3597
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/Energy for water
processing and treatment
-Energy for water pumping
-Energy for desalination
-Water available for hydropower
-Water for power plant cooling
-Water for (bio-)fuel processing

-Energy for fertilizer
production

-Energy required for field
preparation and harvest
-Biomass for biofuel
production and other
energy uses

Water model
(WEAP)

-Water for biofuel crops
(rain-fed and irrigated)

GHG, energy, water and cost balances

-Water needs for food, fibre
and fodder crops
(rain-fed and irrigated)

Figure 1| The CLEWS framework. The framework integrates LEAP
(Long-range Energy Alternatives Planning tool by SEI), WEAP (Water
Evaluation and Planning tool by SEI) and AEZ (Agro-Ecological Zoning by
IIASA and FAO) models with climate change scenarios.

Howells, M. et al. Integrated Analysis of Climate Change, Land-use, Energy and Water
Strategies. Nature 3, 621-626 (2013).
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