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Is afforestation for carbon sinks an effective way to achieve carbon
neutrality?

—The Case of Northwest China
Wang-Zongshun! ~ Yue-Chao? Yang-Honggiang® Zhang-Han'
(1 School of Economics and Management, Northwest A&F University, Yangling Shaanxi 712100, China; 2
Institute of Soil & Water Conservation, Northwest A&F University, Yangling Shaanxi 712100, China; 3 College
of Economics and Management, Nanjing Forestry University, Nanjing Jiangsu 210037, China)

Abstract:  Afforestation is considered to be a promising way to mitigate climate change. However, its cost-
effectiveness should be carefully evaluated, especially for regions with fragile environment and wulnerable
ecosystem. This study develops a geographic-economic-ecological integration framework to evaluate the cost-
effectiveness of afforestation for carbon sequestration in Northwest China. Based on the overlay model of natural
factors and the economic optimization model of land use, the marginal land suitable for afforestation is identified.
Then, the Richards growth function is employed to estimate the carbon sequestration potential of afforestation.
Based on this, the carbon supply curve is fitted and the cost-effectiveness of afforestation for carbon sequestration
is investigated. (1) In Northwest China, 499.58x10* hectare of land is ecologically available for afforestation.
However, only 102.71x104 hectare of these lands are economically feasible for afforestation, accounting for about
1/5 of ecologically available land. The lands suitable for afforestation are primarily grasslands and unused lands,
which are mainly distributed in Qinghai and Gansu provinces. (2) Afforestation has a potential of carbon sinks with
9.37 million tons of CO; per year in Northwest China. By 2060, this potential will cumulatively be 374.88 million
tons of CO2, which can contribute 9.70%-15.06% of the region’s carbon neutrality. (3) The marginal cost of forest
carbon is 153.72-1499.67 CNY/tCO; in Northwest China, with an average cost of 948.81 CNY/tCO,. Compared
with industrial emissions reduction, afforestation does not have cost-effectiveness to mitigate climate change in
Northwest China. Additionally, afforestation would become even less cost-effective when consider the urgency of
government to address climate change. The potential for carbon sequestration by afforestation in the Northwest is
limited. And after considering the ecological opportunity cost, it is not cost-effective compared with the production
and economic emission reduction. These findings provide policy implications in designing and implementing

carbon neutrality strategies.

56



EANE RN e SN S2 WRIBWERR T A1 7> 223

EIEC R SR IR P MBI A RIE R ?
—— LRI 1

EZIN O EART Mg’ RE!

(LVGIR MBI B R A B E BB, BeP #4F% 7121005
2. PG ARBM K2 K AREFIEFE T, BevE #f% 7121003
3. R M R AP E A, {17 B§ At 210037)

TAEL: SEMII R IR S A I 2 7 20, (R AN R IS I SO AN T 20, a0t b
FRAYT R X SO B, R T PP TG A DX 3 AR R ARG R . AR T M - A A =
BENTHESE, ETHIEEE RGN %, KRR 7 S LA H o SR, A EA AT
PERIZBE AT AT PEPIAS M FE VN T P b XA bR T i AR IX 38, RA] Richards A7 F2 TN T & ARBRI W 7,
CAMC SR A0 T BRVC AR T 28, I PE AL 1 DG AR BV IR A R AT T 0F . OPEAEILIX i 2 5 4R
FAT PGSR TR 499.58 J3 AW, (HILHMAE 102,71 J34 W 2 H R G0 E 4T, & HLh
20.56% . FHr ARLH AR B H o 2, FESMAAEFTEM IR E . @b X & K W IsE 1A
9.37MtCOY/4F, F| 2060 4, PHAbHsDE G MG I 374.88MCO,,  BEW iz DX vh A H AR R 2
9.70%~15.06% I 5Tk « P b 1 DX 3 AR 4G I )34 B AR [X ] 9 153.72~1499.67 J6/tCO,, ~FBIEA Ty 948.81
JGHCO,, AHELT 680 Ju/t M AU BIA PRI HE LA, Bk EAS B A 2tk . TERR I IE Ty 5% 1)
ST, PO DS ARSI A R 55 . P X ARV I IR, ELAE 5 A RN 2 A
G, SR, ANEA SAE R, ik, 3R SR A I RS YO R R R DT R P B AR

57



