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The Evaluation of Carbon Forest Management Risks Based on Analytic
Hierarchy Process

CHEN Zhuoxuan ZHOU Wei GAO Lan

(College of Economics and Management, South China Agricultural University, Guangzhou, Guangdong 510642,China)

Abstract In order to obtain the benefit of carbon sequestration and achieve the goal of mitigating climate
change, it is of great practical value to identify and manage the risks of carbon forest. It is found that the carbon
forest face four major risks in the management process through field research and literature analysis. The risks
include the natural risks, the human-induced risks, the policy risks, and the market risks. It uses the expert
scoring and the analytic hierarchy process to further identify and evaluate the risks faced by carbon forests. By
constructing a judgment matrix and using MATLAB R2013b for analysis, the results show that the risks of carbon
forest management process mainly come from policy risks (0.51) and market risks (0.31). The evaluation of the
total comprehensive weight of 18 specific risk factors shows that the policy of carbon emissions trading scheme
(0.245), the price of carbon market (0.202) and the policy of forest carbon trading (0.133) are the three factors that
strongly affect carbon forest management.

Key words carbon forest; management risks; policy risks; market risks
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Table 1 The hierarchical structure of the identification of carbon forest management risks
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Table2 The judgment matrix of the management risks' criteria layer

AR B1 ECRAUR: B2 A KR B3 A B4
Natural risks B1 Policy risks B2 Human-induced risks B3 Market risks B4

Bl 1 1/3 2 1/5

B2 3 1 8 2

B3 1/2 1/8 1 1/7

B4 5 12 7 1
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Table3 The judgment matrix of the natural risks' criteria layer
KR CL - HE C2 ik C3 B C4 PREVRTE C5 M Co 7% C7
Fire C1 = Disease C2  Insect pest C3  Plague of rats C4  Ice and snow damage C5 Typhoon C6 Earthquake C7

Cl 1 3 3 7 4 2 7

C2 1/3 1 1 5 2 3 5

C3 1/3 1 1 5 2 3 5

c4 1/7 1/5 1/5 1 1/5 1/5 1/2

C5 1/4 12 172 5 1 3 4

Co 172 173 173 5 1/3 1 2

Cc7 1/7 1/5 1/5 2 1/4 172 1
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Table4 The judgment matrix of the policy risks' criteria layer
BRARRORU SR C8 AL AR €O WRLIEMIIEY: Cl0 WG AHIECR C1L - MASRAEL C12
Policy of carbon emissions  Policy of forest carbon =~ Methodology of carbon ~ Policy of income Policy of forest
trading scheme C8 trading C9 forest forestation C10 distribution C11 harvesting C12

C8 1 3 5 4 6
Cc9 173 1 4 3 4
C10 1/6 1/5 1 12 2
Cl11 1/4 1/3 2 1 3
C12 1/6 1/4 1/2 1/3 1
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Table5 The judgment matrix of the human—induced risks' criteria layer
Wbk C13 THRBRICAR T C14 ARIIT I FIEMR C15
Fuelwood collection C13 Tree species of carbon forest replacement C14 Planting not according to the method C15
C13 1 1/7 1/3
Cl4 7 1 3
CI15 3 173 1
3 6 X T TiviA XUk B0 1 ¥ 6 B
Table6 The judgment matrix of the market risks' criteria layer
Witk Cl6 Mo C17 R C18
Price of carbon market C16 Price of forest market C17 Interest rate C18
Cl16 1 5 3
C17 1/5 1 12
C18 1/3 2 1
R 7 4 MEBXEHINEE
Table7 The weight values of four types of risks
29 Types ALFEAH Weight values 29 Types ALFEAH Weight values
H SR XU Natural risks 0.12 A AU Human-induced risks 0.06
R KU Policy risks 0.51 T3 KBS Market risks 0.31
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Table8 The weight values of each disaster type in natural disaster risk

2K Types AL EEA{H Weight values 27 Types LA Weight values
KK Fire 0.35 VK% FE Ice and snow damage 0.13
I 2E Disease 0.18 £ X Typhoon 0.09
17 Insect pest 0.18 Hi5E Earthquake 0.04
FUF Plague of rats 0.03
9 BURRE F & X ERENINERE
Table 9 The weight values of each risk factor in policy risks
ZHI Types FHEH Weight values ZHI Types FUE (Y Weight values
HHP U S 53 B 048 e SRR o3
Policy of Carbon emissions trading scheme ' Policy of income distribution '
AP 325 B 026 AR B 0.06
Policy of forest carbon trading ' Policy of forest harvesting '
BT e 07
Methodology of carbon forest ’
R 10 NATFHRBE &R EZHINEE
Table10 The weight values of each risk factor in human-induced risks
27 Types L EA{E Weight values 27 Types X EA{E Weight values
- RALTT IR
WM . 0.09 Planting not according to the 0.24
Fuelwood collection
method
T BT MRAR] Fil
Tree Species of carbon forest 0.67
replacement
& 11 WiAXUE & XU E R EE
Table11 The weight values of each risk factor in market risks
2K Types AL FE{H Weight values 2K Types AL FE{E Weight values
IR N i GIES
Price of carbon market 065 Interest rate 0.23
AT oo
Price of forest market '
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Table12 Total ranking weights of each indicator
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27 Types Human-induced Total ranking

Natural pisks ~ Policy risks risks Market risks weights Sort
0.12 0.51 0.06 0.31
KK 0.35 0.042 6
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3
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=4
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L
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ey
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BRI AR T 2
Methodology of carbon forest 0.07 0.036 9
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W gz A P Bk
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WA bt
Fuelwood collection 0.09 0.005 16
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ARIG TR R
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