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Fig. 1 Forest cover distribution in Sub—Saharan Africa
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Table 1 Data source list
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Table 2 Relevant development data of the ten countries
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FET IR 1.10 200 404 240 1.44 13.31 30.10 7.37 89 42.13 213 220
s 3.50 6.00 466  4.00 2.05 591.45 45.20 437 85 20.49 3.64  4.00
JLAE 2.50 600 971 250 2.01 7485.52 68.30 1.27 73 29.20 297 280
Lidi |2 3.50 700 310 3.0 2.26 8.63 18.60 7.48 67 37.85 342 350
MR (42) 2.00 6.00 1.63 2.50 2.01 925.98 54.60 3.44 68 12.08 2.88  3.00
FREEJLNT. - 2.20 6.00  4.83  2.00 1.50 591.45 79.40 2.59 50 25.04 235 2.60
HEW 2,50 1.00 3.55 3.50 2.24 39.98 36.10 26.13 48 17.21 2.62  3.50
X] b IE 2.00 800 595 250 1.00 41.73 51.30 1.13 48 4.16 227 350
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Fig. 2 The ladder level structure of investment risk of forest tree
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Table 3 C-layer weight vector calculation resulis

A ] C Cs Cs C, Cs
0.27 0.41 0.13 0.39 0.39
0.14 0.24 0.43 0.28 0.30
v 0.22 0.14 0.25 0.14 0.16
0.35 0.21 0.19 0.19 0.15

0.1, A B R BRI & —
FERITTR 445 G — B 2K
LA DA O R 4 SR A5 ) A
A R 2R KU AN FE B 8 R (R 4) o
F 2 4 B AT mT e, RS s R A KN
1o BMEHE AU - FPBya KU PR 2R e 5 XU A
R A2 KK HFE SUEEHOR R [ 2R bR

PEEOR . oAb WA

FrHEY 1545

X = 2 Aw) (3)

" HneW, A o FE HARE T bR v, DRSS B 58 0 LA i 22

B PESS AR CL B I = )\ma;_ln CE Y3 SIMASE }J\%‘:{4,E<M§§&}EE'EH B AN Fa e Tk XU

et CROY " (Cs) 7 L, FRMAT 1 78 2 1 AR AR AL KU (C) |, T S 1%

iR e B (C) Wl 35 A T SR () 525 ol

CR=C% (D) UK (Co) il FB , S8 M X 7 B 7% 1 195

Hi B 24 RE AT 458 A,,=5.2112, —8CrE L1 :0.0471< BRI
F4  HEFIERREEAE T
Table 4  List of indicator risk weights of each country

B C C, Cs C, Cs Cs o Cs Cy Cio
FET IR 0.03 0.05 0.05 0.03 0.14 0.10 0.09 0.06 0.08 0.03
JinzzE 0.06 0.05 0.05 0.06 0.08 0.07 0.05 0.03 0.09 0.06
JLNE 0.06 0.06 0.06 0.09 0.11 0.09 0.06 0.04 0.09 0.05
i) 0.09 0.06 0.05 0.09 0.10 0.07 0.06 0.04 0.03 0.08
WIS (%) 0.08 0.06 0.06 0.09 0.12 0.09 0.07 0.04 0.09 0.05
AR TE LN 0.08 0.04 0.07 0.10 0.12 0.07 0.06 0.04 0.03 0.10
BIRILTT 0.07 0.04 0.04 0.07 0.14 0.10 0.08 0.06 0.03 0.08
X] LA 0.06 0.06 0.05 0.06 0.12 0.10 0.07 0.04 0.08 0.05
I L HL 0.05 0.05 0.04 0.05 0.08 0.07 0.05 0.03 0.05 0.09
W 0.10 0.09 0.09 0.09 0.09 0.07 0.05 0.03 0.10 0.08
Ex Ci Ch Ch C Cis Cie Cr Cis Cio Coo
FETHIR 0.05 0.07 0.04 0.04 0.02 0.03 0.01 0.02 0.03 0.00
piliEES 0.03 0.02 0.06 0.05 0.02 0.03 0.03 0.06 0.09 0.03
JLNIE 0.03 0.02 0.06 0.05 0.02 0.03 0.01 0.03 0.03 0.01
e 0.06 0.04 0.06 0.04 0.03 0.02 0.01 0.02 0.03 0.01
MR (4) 0.03 0.02 0.06 0.04 0.02 0.03 0.01 0.02 0.03 0.01
JRIE LN 0.06 0.50 0.04 0.03 0.02 0.02 0.01 0.02 0.03 0.01
e 0.05 0.04 0.05 0.04 0.02 0.03 0.01 0.02 0.01 0.01
IX] HEAE. 0.03 0.01 0.06 0.05 0.02 0.03 0.01 0.02 0.06 0.01
I L B 0.05 0.02 0.06 0.05 0.02 0.03 0.03 0.05 0.09 0.03
WAz 0.04 0.03 0.03 0.02 0.02 0.02 0.01 0.02 0.08 0.01
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Table 5 Analysis of tree resources in Sub—Saharan Africa

N _ PEH

R B s C o v %%3:6 J — —
FRMoE 35 AR LU () 1/10 1/10 3/10 3/10 2/10
PR R RS FRMVIEE B (C,) 1/10 1/10 1/10 4/10 3/10
(B)) FRME TR (C5) 1/10 1/10 1/10 5/10 2/10
JEA™ H AU () 2/10 1/10 3/10 3/10 1/10
R AN KU (Cs) 2/10 2/10 3/10 2/10 1/10
IR AU MRl AR R AR T RS (Cs) 1/10 1/10 2/10 4/10 2/10
(B,) R WU (C7) 1/10 2/10 2/10 2/10 3/10
H [e e 1] A A5 AU (C) 1/10 1/10 2/10 2/10 4/10
ki A3 BRI IR (Co) 0 0 0 4/10 6/10
2 Fh 2 25 KUK 73 SRR RS (Co) 2/10 2/10 4/10 1/10 1/10
A (B:) o AR (CD) 1/10 1/10 2/10 2/10 4/10
RO AU (C o) 0 0 2/10 3/10 5/10
1 1 SCARHEAR RS (Cis) 0 0 1/10 3/10 6/10
SR SRR TR (C.a) 0 0 1/10 4/10 5/10
(B,) SCARBZ RS (Cs) 0 0 0 3/10 7/10
ZIu A ER R (Ci6) 0 0 0 2/10 8/10
SRR (Cho) 0 0 3/10 4/10 3/10
SR TR TRBGEE IR (Cis) 0 0 0 4/10 6/10
(Bs) PR A [A] AU (Cho) 0 0 0 3/10 7110
HARAN T3 KU (Cao) 0 0 0 5/10 5/10

FEHENZE BF I A2 SR Pk A7) IR 4 0.1351 0.1 0.2252 0.3599 0.1798

AZ WA TS A
B=WxR (5)

2 AR E—TFTRHAREIET BE, EX
AJZINE A JZEE SRR TS

WIEAZ TR TN A 2R ULEIAEE , 115

W=(0.2964, 0.2884, 0.2406, 0.1085, 0.0662)

RIEAMITEAL AR , 238 02 A J2 LA 08 KU

FRUEXT 2R G ITAL G5 AR I &R |, nT A5

0.1407 0.1617 0.2407 0.2477 0.2091
R=10.1107 0.1107 0.2592 0.2028 0.3166
0 0  0.0667 0.3081 0.6253

0 0 0.1172 0.3988 0.484

B=WxR=(0.1073, 0.1029, 0.2058, 0.2867, 0.2897)
TR A BE D MR B IR B ER 3 PP (B
E=B-V'=2.46 (6)
LAy i m] SR HC b [ S 2545 AP o CRLA R 51
B BB 6,
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National comprehensive scores

Table 6

ESP A
JinsE 3.24
HeLEE 3.02
MR (4) 2.86
WAz 2.46
I HLE 2.34
JLATE 2.28
AR IL R 2.18
B H 2.13
FET IR 2.08
X] 3. 2.02
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BEBEH, 1 T4 R 005 204, JO MRS
S L IR () > 22 K L LT LA
AR LT SRR L S 9 AR R LT

3 LHRESH

HEA 21 T2 IR, i LR A D DX A RO 5%
AR LV R B PRy R AR SIS R TR I 5 2 1
PR A TER, 512 D HMOAR BT 4 2 4
T AT HZ RO HHE I Z PR L 5P Tk
X 2% H DXOPRAR 58 3 2 PR 35 BT U IR R AT T ST
] DB AS P 12 L DX AR AR SR B R BRI R
JEZH DCRRAR GRS,  BE AU, | FE 2 2255 XU L 3C
PSR, F AR XU E B L, HIE R T AR E
Y (NN TR AN E S R R AN S PN . B'S
A SR EUF MR 204 KURE PR ZRXHE B A2

WEFE T2 104 R R PR E/ MR
HERF D s O MR () (g 22 A HE BLE L
P JRIEJLINE BESR v FE R, XL, RSk
BT N A e BURAKUCHE R o - BOR XU
R OBRARBEIRIABS R A2 2251 MU R SIS #
UREPZR L AR M BB P 3R o 451> B e XU [
A N I 7 [ 5 BAREREE AN [ 1A [R], S 437 LA
P AR U DR AR B RS AR XU I R T, BUR AR
TE MBS (Cs) , R B 22 1 BV AR U (C)) , T
i GRS (Cro) , Aol ik HE RS XU (Co) , B2
FIH U (€ ) AU PR, SR B M IX A 2
FIERIRPRIN R o A5G O LR AR I XA K

FOBRARTE W5 oA B R DA 37 52 2 1 0™ (A%
PR PR T FARAT) nI R0, i B I WIR (<) A
2 W h T YA B0 4 5 B AR BTN LA AR E IR
PR, AT E 2 o 260 R BRMRBE s 25 L (H
Il AR 25 22 ANERE , BRAROR P IR0, BRA AR AR T U
FOTT R, A I M PR, A2 i 12 iy AN 5 S SE L pE ikt
il EEAN ST, Mol ik HE LS A IS, A AR K ™
5 M L EUR AN RUE , T4 51 5 8 SR g, SR
RAMARZS , SCAL IR AR A, 3of 1o 48 [ 2 45 9 1AL o

Wi —alF — i (B DU TR A KT, v 1 5 2 X
FEMA TR GG 5 AE HE— 22 IR, 8 257 o 12
il P AR 22 Al A2 BB S AR I T 2 il
AR Hp LR FAE P AR 2 7 22, e s Aok i
JLPAE R i DX A L AR S f R 2 AR, AR
S5y A AR 11 Hp R R B 5 BB 509% L) L,
i SR Y 1T [ A5 A2 [ I L HLWE.  BER L
FORIER () o Ao XERRG IR T A5 PRI H 32 2
3 AT AR ARAR BT PR A W BN SR TE LN S AR
()R8 B HO AR RARIL R T A th 515 X
B XN B 5y 5B, H Al 258 70 F T A e ol
S AT IRASRAR NG AN A 5 TR Hp [ il A A2
W PR EEE ISR (A1) IR () SEA AR 1R UK HE 1
HBIX, AT ML EAUE T O T, 308807 2 R A
JEAGH FVEG AR R ARG AN TS H 1 5 2R3E JLN I B 5
FE e X LGS A5 ik A A 4 Y B R IR 5 Bt
Mo 2016 4F AR+ RS AETHRI ™ A 520, o B HE D
BRI K, WUT5 10 780 2 44 BURF ) 28 525 VR AL
G AR, DR Sh RGA & VR E R R, i 47
FIAE XA E B AEHESR T, BRI 5 | 5 [l ALl A3 %
B i e L], B P2 IERY IS TRA K R IX
N 52 55 AL, DA FE R B £ B, HERR A F BRI R
DI ORIk Hh 1 i sl T00 A9 A S i, 7 R A v i
IXTEMRA TR K G

4 4k

TERRARGE PR BE KU 50 PR 28, ZRARDAIE T AR
JRUS: R 5 26 RR MK AT O R AR BE , S 3 PRI ATl
IR A 7 A PRYY 5 S it TS DR XU 52 g 2 ARA 7
A RS PR BL AT S B B RO . AR SR BRI S R 3
R, W2 RN T e B8 e 95 DX B S Atk o A0 B
Al S P A3 RS 9 ] S8 T R AR IE XUBS: , T Jf i



—t

106 www . kjdb.org

NS4 2018,36(3)

Al BAR XU, , 22 A5 PR PR 37 UG ) B2 ), BE Tt — 20 4
T3 0L B SR BT IR, MRS T XU . (AT i T
SCE A BLA BRI , Xk e [ il %) SR 7 L
P Al P 3t DR B R 45 58 07 T A T B S (R AE
FIEBIMAT R 5 Bk U HUAIR LIRS 57 Tk
AR BE DT I 2R o ARk TARRE ik — 20 58 3545
TUPRZR , 2% D8 T e AT A B 98 AU S0 TR 3R, ML XL
B, /N TG o AR X W v ] il X
T LRl I Y i DR W R 45 B 07 1 FL A R S, O
BEAS v [ A RO T L s 2 AL it 5 R ALY B
Xl — T HEZR R, A B R T A R
SRS

&% 3k (References)

(1] T [ 5 RARARACAR I BRAR BT KO 3T, A SE T Btk 2015
(10): 14-15.

Ke Guowei. Introduction to the northeast forest fire prevention
countermeasures[J]. Journal of Inner Mongolia Forestry, 2015
(10): 14-15.

[2] ThAe N RN R 2 Bt 23 B TR A T = A~ AR ALK 29
ZE[EB/OL]. (2015-03-16)[2017—-11-17]. http://www.china.com.
cn.

The thirteenth Five—Year Plan for national economic and social
development of the People’s Republic of China|EB/OL]. (2015-
03-16)[2017-11-17]. http://www.china.com.cn.

(3] PR o I il P SN ERAAR T DAL BT KRS 52 il ] SR 52 (D).
AL EsThll K%, 2016.

Sun Weilin. Study on risk influencing factors of Chinese
enterprises” overseasforestry investment[D]. Beijing: Beijing
Forestry University, 2016.

[4] Mohammed Y S, Mustafa M W, Bashir N. Status of renewable
energy consumption and developmental challenges in Sub—Saha-
ra Africal]]. Renewable and Sustainable Energy Reviews, 2013
(27): 453-463.

[5] Dlamini C, Larwanou M, Chirwa P. A review of capacities of
public forest administrations for interventions in climate
change activities in the dry forest and woodland countries of
Sub—Sahara Africa[]]. International Forestry Review, 2015, 17
(3): 43-52.

[6] Yin R, Newman D H. The effect of catastrophic risk on forest
investment decisions[J]. Journal of Environmental Economics
and Management, 1996, 31(2): 186-197.

[7] Klemperer W D. Forest resource economics and finance[M].
New York: McGraw—Hill Inc., 1996.

[8] Yin R. Combining forest—level analysis with options valuation
approach—A new framework for assessing forestry investment

[J]. Forest Science, 2001, 47(4): 475-483.

[9] BEAR, AFEEL. hEBO X ST X It £ AT #5282 K e 1Y)
WA TR EESIREE, 2015, 29(6): 20-24.
Guan Zhijie, Gong Peichen. Regional selection of foreign
investment of Chinese forestry companies: The aspect of
sustainable development[J]. Journal of Arid Land Resources
and Environment, 2015, 29(6): 20-24.

[10] 2% . “—ilf— "5 5 T b BEbRO™ i 52 5 R RSB (D). ik
AT, 2016(1): 38-40.

Li Zan. Thinking on China’s trade developm ent of forest
products under the background of "One Belt and One Road"
[J]. Journal of Prices Monthly, 2016(1): 38-40.

[11] 2288 BRI SCH B [M). R 50 1 50K A,
2014.

Jiang Zhongjin. Modern African human geography[M]. Nan-
jing: Nanjing University Press, 2014.

[12] Global Forest Resources Assessments[EB/OL]. [2017-10-20].
http://www.fao.org/forest—resources—assessment/zh.

(13] AR . BEAMRO 5% 5% G VR BRI 2 K F i 1535

[EB/OL]. (2016-01-16)[2017-10-01]. http://www.forestry.gov.
cn.
The State Forestry Administration of the People’s Republic.
Research on the status of overseas forestry investment cooper-
ation and key country research[EB/OL]. (2016-01-16)[2017-
10-01]. http://www.forestry.gov.cn.

[14] Kshl M, Lasco R, Cifuentes M, et al. Changes in forest pro-
duction, biomass and carbon: Results from the 2015 UN FAO
Global Forest Resource Assessment[J]. Forest Ecology & Man-
agement, 2015, 352(352): 21-34.

[15] World Bank Group. Global economic prospects 2016: Spill-
overs amid weak growth[EB/OL]. [2017-10-03]. https://open-
knowledge.worldbank.org/handle/10986/23435.

[16] The Wall Street Journal 2016. Wall Street journal[EB/OL].
(2016-03-01)[2017-09-20]. http://www.wsj.com.

[17] The Heritage Foundation. 2016 American traditional fund an-
nual meeting[EB/OL]. (2016-01-22)[2017-10-03]. http://www.
heritage.org.

[18] World Water Council. 2016 worldwater resources association
[EB/OL]. (2016-2-23)[2017-10-05]. http://www.worldwater-
council.org.

[19] Climate—data. 2016 World city climate data[EB/OL]. (2016—
01-01)[2017-10-09]. https://zh.climate—data.org.

[20] United Nations databases. 2016 UN database[EB/OL]. (2016—
01-01)[2017-07-08]. http://data.un.org.

[21] "One Belt and One Road" database[EB/OL]. (2016—02-03)
[2017-08-09]. http://www.ydylen.com/skwx_ydyl/sublibrary.

[22] African Development Bank Group. AfDB Strategy for 2013—
2022~ at the center of africa transformation|[EB/OL]. (2016—
05-16)[2017-10-09]. http://www.afdb.org/en/documents/docu-
ment/afdbstrategy—for—2013-2022-at—the—center—of-africas—
transformation—31420.

[23] Food and Agriculture Organization. 2015 World forest condi-

tion: Strengthening the social and economic benefits of forests



—t

N S482018,36(3) www.kjdb.org 107

[EB/OL]. (2015-02-12)[2016-10-11]. http://www.fao.org/for-
estry/sofo/en.
[24] FAO. Global Forest Resources Assessments|[EB/OL]. [2017-
10-09]. http://www.fao.org/forest-resources—assessment/zh.
[25] World Bank Group. Global economic prospects 2016: Spill- Journal of Shandong Science, 2006, 19(2): 18-23.
overs amid weak growth[EB/OL]. [2017-07-08]. https://open- [28] S, BETS . PRS- VEXTA R AR AR E R &K
knowledge.worldbank.org/handle/10986/23435. Al R 5y AR S BV E A SEE AT, [ BR
[26] 426 K, BL—ng, T 4. FET ol 2Rk R 25 A 1 52 5 ), 2014(12): 68-79.

[27] TP . 2R RIS e S ROMIZR S PRI 7R
B2, 2006, 19(2): 18-23.
Yuan Laibin. Determination of GSH in amphibian tissues by

reversed phase high performance liquid chromatography[J].

PN, KA, 2004, 35(3): 65-70.

Jin Juliang, WeiYiming, DinglJing. Fuzzy comprehensive
evaluation model based on improved analytic hierarchy
process[J]. Journal of Hydraulic Engineering, 2004, 35(3): 65—

Wang Wengqin, Zhao Zhongxiu. Impact of China—Africa coop-
eration on economic growth of Sub— Saharan African coun-
tries: An empirical analysis on role of trade, FDI and aid
[J]. Journal of International Trade Issues, 2014(12): 68-79.

70.

Analysis of forest resources investment risk in sub—Saharan Africa

DONG Donglin', LI Zeng', FU Jingying™, LIN Gang’

1. College of Geoscience and Surveying Engineering, China University of Mining &Technology(Beijing), Beijing 100083, China
2. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China

3. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The development of "the Belt and Road Initiative" provides new opportunities for countries along the belt and road to
complement each other and expand development using the new platform of international cooperations. sub—Saharan Africa is one of the
important cooperation objects of China under the framework of "the Belt and Road Initiative". The region has abundant forest resources. It
is the important content of building "the Belt and Road Initiative" to strengthen the investment cooperation with the regional forest
resources. This paper takes into account the resource endowment, socio—economic factors, natural geographical factors and political and
diplomatic factors of the region. Based on multi—level fuzzy comprehensive evaluation method, a risk analysis model for sub— Saharan
African forest resources investment is established. Through selection of evaluation indexes, index system and index weight analysis, the
main control investment factors are analyzed and evaluated. A comprehensive evaluation is carried out for investment risk analysis of forest
resources in that area. The evaluation results can provide a scientific basis for China enterprises to invest forest industry in the region.

Keywords sub—Saharan Africa; physical geography; forest resources; investment analysis




