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Abstract

As one of the largest Greenhouse Gases (GHGs) emitters of the world, China is
facing tremendous pressure on the emission reduction commitments. In the 13%
meeting of the UNFCCC Conference of the Parties, China and other developing
countries have agreed to take appropriate mitigation actions in a measurable, reportable
and verifiable manner. This indicates that China’s mitigation actions will be put on the
agenda. Abatement cost is the main concern of climate change mitigation and
technological change is the key factor for mitigation cost. But at present technological
change has been treated as an exogenous factor in most of the related studies and the
mechanism hasn’t been understood clearly that how technological change happens in
the economic system and how it affects the mitigation cost. The lack of knowledge
about technological change has restricted the formulation of mitigation targets and
commitments. '

This research newly established an integrated economic , energy and
environmental dynamic computable general equilibrium (CGE) model (TDGE_CHN)
representing endogenous technological change for China’s climate change policy
analysis. TDGE_CHN model consists of 41 sectors and uses the year of 2005 as base
year. The simulation period is 2005 to 2050 based on recursive dynamic mechanism.
According to the concept of knowledge capital from endogenous growth theory of
economics , TDGE_CHN model comprehensively described the production and
distribution processes of knowledge capital in economic system and quantitatively
explained the relationship between technological' change and economic decision-
making variables of production and consumption as well as corresponding energy
consumption and CO, emissions. Using TDGE_CHN model, this research simulated
and analyzed the characteristics of technological change induced by R&D and its
impact on economic system; as well as the impact degree and mechanism on mitigation
cost by technological change. In addition this research analyzed and compared the
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economic impact of different mitigation commitment approaches and the potential role
of technological change for the formulation of mitigation targets and commitments
considering the needs for China’s climate policy-making based on the current
international climate negociation process. '

The results show that, there exits a relatively low-cost emission reduction space
for China in the future which is about 20-30 percent of baseline scenario’s emissions
and further emission reduction exceeding this scope will lead to a sharp increase in
mitigation cost. There is higher social cost for curbing GHGs emissions in China which
is about twice to four times of the technical abatement cost. Absolute emission limits
similar to Kyoto Protocol will seriously impede the future economic development
space of China and should be avoided in the future international climate negiciations.
The negative economic impact of 80% declining goal of carbon intensity in 2050 based
on 2005 level is relatively small, thus such carbon intensity goal is certain extent
feasible. When considering sectoral approaches for mitigation, the priority should be
given to metal smelting, chemical and non-metallic products industries which have
great emission reduction potentials and relatively lower abatement costs. Through the
substitution among production factors, technological change can promote economic
‘growth, improve energy efficiency and reduce carbon intensity per unit of output. Thus
technological change can reduce marginal abatement cost and related GDP loss by
mitigation, correspondingly increase mitigation potentials and exterid the space of
emission reduction. Hence it’s necessary to consider the impact of technological
change when deciding the emission reduction targets.

Key Words: computable general equilibrium; endogenous technological change;
climate change; mitigation cost; climate policy
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BE ESETMELRAL (United Nations Framework Convention
on Climate Change)
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1.1 “EEREF” TERESFHDHERENX

2R, ZEBRWRENE. & “RRESF” BETRERGERNREZR
MR T REEEREARER, KIEFRMS, KABBARR, BRTRTEILAM
NETTER, SHFBRURBERBSRGER, EEENE, BRT “REKER”
BT R SHE . Bk, SRS SBORERNN SRR RE “RIRET” K%
RERUKZLAR.

1.3 BARTUAENNSEZUTHER
X (-1 BFLH Kaya MESR, ZRRWEMAKEMAB (COp)

BRERRAREEAD. A GDP. #47 GDP BRIFH#ER KB HESE CO,
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COHME EFEHEAHE GDP
COMBR - mmmE  GDP AD

L RELEY, AOREEENM, A¥ GDP BEHK, aTLATMEKN
HE B4 GDP 8EI5RE R AT B8R CO, HiiE, WAL GDP CO, HEfaE, 7
CURE S RIS A4, RERERRULBEREE NS, XEHEE
TR BERRNREERFT —REKEEERYEHASERATHERRERTR
B, HARAREMUES, FUMRE L, HEENEREIH Lk g,

IPCC H=IRTRAGHR S B3 T HiR3&4k (Technological Change) XfF
TR EAERFEEH ERPEREE. ASRBEBERKIPHERNTIRE RERA,
K BV 45 T T R A AT S 3 S AR B P O AR AL R i A D AR o202,
1E Weyant Fri 4K RSRBURIFERB &L R ERNANRBRE S, AR
BURARHRBREREENERE R —2,

BAREN, EEBX EHFEMAIERES, BEEEFERKFTHRGRMAE
ZHEFHOHMAERS . FBRANERTBURFETHAREFE (R&D) B
HRB %S BNP, Hh R&D E B AT —NEERFERA S MMM, R&D
B T BN BB R AT R, EEBEMR T ETRAAT b SR S AR
FBAF K. R&D BRHLSZLFREVHARTSY, HEBEHEEMIA, H#mM3IE
FIHARAF UKL BEARTN. BAREIRBHEEHENNMANLRPRBER, &
MR BEEEBHEMYT KEEE S REENE. 2R B RBBERNERSE
&, FARBEEMEFERREKIEE LA . KELIEHARYE, BATHESZ
PG AIREEEE) P, TERSTSEBAHRES, FHATTUED > RAIFT
ZOIFRTRRERCE, BAOSH REUABRE KRB, OB SSEHR. A
T BEAR S+ B R A R R 2 5F R I A FIRE W

1.3.1 SR RHERA R W

WHE B A e SEHER AR, BARAZUMBHRANERERS R
EEXRENEZE R, AR ENGEEDREE (EMFI9) FET —Hi 5
MNEFRRFBOREE N LLEBTR, 2HE T X BRI AR BN ARRRERE
e AR R BT {E S 550 ppm CO, E HAR FINARB A, HRAAMEEE
BEEZEMMERNELASF T —HR/LIBEER, AukBEREHE
(CCS). #BE. FIEARRYE DL R M BBIRMER AL, HAFHLH Co,IRE BiF
FEENHBB R ERITLH A . Weyant2% X BT () 4 BHAT T R4
MR, FEERERY, BRATUEEFRK THBIBIR, XEEAHHK 2030

x AH (1-»
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FERBRBIEIET 14 5T/ CO,, T 2050 EMBBIBLER, SLMEEIHEANME
F 27 E0/M CO,. 52 MXTMHE, BKEHBAUELE 2005 £ 8 ARE LA
BT 35 E£yo/m CO,P2, TEMIRI LR IEERE 1, Weyant BEET =K EARTE
PERABUR KR ANRBE R, BEAREESHNE, BARRRFERMEE
BRI EHE. See. SRS AT IR ARSI ZEHBEREA, B
FIBSEERRK, 7 21 LA RREEE/ER, MAMWBRBANETIT
UREEEEH.

A —THEEKEB B AR A FRA LR E (IMCP) #7, IMCP IR
H RFE#E T AN ERSBEBORES, 2HHE T 450 1 550 ppm CO, IRE H Az
THREMPEENERARBL BB CO, HIRER GDP Tk, HIKK
M REX 20002100 F. XA LR —ANELRSRE, BRERESHTAL
BARBTIRE. ERRATHEAEEZENRA, ABRER 90%EIBRMM D E
. Edenhofer XM T #—a#r, AbB4 THRE G ERA AR LA
RERE: BEERPRTERZUHBRER. BEBERTRTRENTHESRR
BRI BRI R ShARBRAT A BRI X GERESIERIRLTRD
PA R % FIEARRIRE.

Barker £ IMCP T H {24t B R R b, SRA ST J7 135 e i A 1 %
FRBEMTH—BRILEE ST (Meta Analysis) B4, HERWME 1.1 fim. &8
R, SEEBERML, AERRTHTUMMSIRESZH 1.1%~2.7%.

F1.1 RERARTUMSIRDFHARE (2030 FAHENEEERHTL

MCP <t = 95 Yt gGaatr FENt

% CO AHX A (IMCP ¥#5) (R B3 BRI )

CO, P H¥x - ﬁ$2/ I2E4/% AR R AR FAXEMERE Rk

% (BRI R = H A /% B R /%

I 8-F8)  |[EIAJ# Bl ElIAE B2| [RIHHE B3| [FIH5 72 B4
550 ppm —-8.8 1.1 0.3 0.2 0.6 0.4
500ppm | —14.7 17 0.6 0.4 0.9 0.6
450ppm | —32.2 2.7 1.4 1.0 2.0 13
FHRRE: XW[21].

1.3.2 SRR WRHER I B 12 2E PR RS W
TR, BT H B RA, EEE BREURHAT 30K A 5



