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Fig.1 Location map of west African countries
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Tab.1 Foreign trade of west African countries in 2016

[EPS WMz 3E Tt SRV T FERM 3 TT
IS 13.54 22.51 -8.97
EITE- SRR 24.00 31.71 -7.71
Z+f 12.93 23.87 -10.94
GEE) 0.60 6.66 -6.06
A 1.07 3.68 -2.61
JLA TR 24.00 44.00 -20.00
JL W He 4R 2.62 2.49 0.14
4y 112.83 133.52 -20.68
Rkl R 117.93 100.50 17.43
) EE B 1.70 13.11 —11.41
o 25.38 35.09 -9.71
TR 13.99 19.51 -5.52
Je H /R 10.53 20.88 -10.35
Je H AT 328.00 390.00 -62.00
FE | B 6.35 15.60 -9.25
FEWN IR 26.40 54.78 -28.38
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Fig.2 West African countries” industrial structure in 2016
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Tab.2 Comparison of advantages and disadvantages of common methods for competitiveness evaluation
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Tab.3 Evaluation index system for manufacturing capacity cooperation competitiveness of west African countries
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Tab.4 West African countries import and export container types and proportions
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Tab.5 Container foreign trade import and export volume in west Africa

2016 HOA/ 2016 MECEY  MOIEAS HEOEMS M OSERA  EOSERE Oz
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Ny 13.54 2251 80 60 21 664 27 012 20
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FE Y IR 26.4 54.78 35 60 18 480 65 736 72
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Tab.6 The gray relevance evaluation index value of manufacturing capacity cooperation evaluation in west African
countries

Xt 4R 5y EVis HERAS Wi

SMRRIE gy BEH Tk FE R& S ER e BRSO isiEf
ME w0 o 0¥ M GDP A fé‘@ﬁ/ ;f;ﬁ/ WH o R *f"j'; WA MR feiz i/

WAL R it AL ACRTE Bk T S S I TR ) i (E 7 t-
$56c HTEU 9% %70 i N ?

e 23T BE L RRE k)
ey 36.05 4.87 20 18.20 87.27 440 5129 444 699 69 0478 243 758 34 0.01

mEHEER 5571 8.28 14 2740 115.15 679 49.57 30.7 895 88 0353 273 622 3.1 0.02
EZ) 36.8 1.86 5 750 4336 344 3147 405 427 261 043 262 0 8.35
5 £ 726 0.88 89 270 1620 225 47.08 662 155 130472 0.00 3.7 1.88

JUNIE 68 347 93 2330 83.99 458 30.00 37.7 237 36.1 0337 236

0
0

X H I 475 070 82 120 1022 66 2896 602 9.6 6.4 0473 225 0 41 0.07
0 29 1.40
0

JLAW S 5.11 087 -34 1.50 10.30 76 30.00 50.1 11.2 8.2 0.507 2.37 0 0.10
gl 246.35 29.47 70 107.30 430.15 1327 36.10 54.7 351 24277 0422 266 953 3.5 0.85
BHEri L 218.43 3221 22 100.10 348.02 781 53.24 549 277.6 2659 0417 2.60 639 5.2 5.82
I He B 14.81 1.88 81 2770 2286 149 4091 50.1 334 94 0.332 220 0 3.6 0.10
o 60.47 4.72 88 23.10 134.08 668 38.82 40.7 1392 87.7 033 250 733 25 0.00
TR 335 247 73 1240 50.54 127 30.00 604 372 333 0324 1.87 728 2.7 0.00
Je H/R 3141 3.14 12 12.80 7429 812 30.00 19.0 62.1 59.1 034 256 0 0 1.08
Je H A 718  50.08 93 735.404 28293 5735 4222 48.6 4058.84029.1 043 2.63 3528 3 24.16
SERIFIE 2195 1.94 97 250 3934 247 54.02 403 40.7 319 034 203 0 2.8 0.00
FENIN/R 8118 8.42 72 29.80 145.74 501 2637 44.1 1322 114.1 0403 233 906 4.1 0.13
B e U A AR AT R
G T RCHR 08 0 D45 % S50 M 0 A B 20 W T S8, A B LA O
PRI AN

Ci' _ Jki_mink]ki (2 )

o maxk.]ki_mink-]ki
LS A ERAE AR ming ) WA AR P IRAUE R ming N @ MR TR R 1R bR, X
?5&& H PSR bR 1 R, B ™ R KT sk ok, 2 P8 N AN S 0 1,0 S fe 45, THEE I ) i
WO A X TR DU b, 45 b (B BAIR , 57 3l 0 BERRANY , DR e de /ML e DG , foe RAB D e 25 o 3 T HoAth
13 MEFR 16 D E R P RE R, R/AME NS
SR A% TS B B 1 2 R 9 22 S,

Y=1 3 X, 3)

S=\/ - 2 (XAX) (4)
HHASRREW,
S
WFX (5)



55 6 41 PRIAAL , 45 R €8 SC IR DPAN A 18 I [ 5K A 1l ™ e 45 A 5 5 I T

o

131

TSR FE V,
W,

W
i=1

5 15 MERRIACE S 518 0.076 4,0.067 0,0.034 9,0.110 9,0.122 5,0.075 7,0.015 1,0.018 2,

0.127 2,0.132 1,0.024 4,0.012 0,0.066 6,0.023 0,0.094 0, A, 156 B iZ 45 bn (8, Tk 3 hn{a |

GDP | e 291 9l 3 H AT R AL BORFE AR | 2 5 28 B 2 SCTE I F6 AR, BOA AR 3 T 0w /N 46 4, A
AT B3
2 FEHR

TEEAE R EAL Z I R A OCER R A, R4 K ARG HIE ¥ (C.1={C,C2,C2, - ,CMHERSHRL
ﬁlJ ,}{%"{C}:{Ckl ,Ckz,ck3, ,Cl,"%ﬁ“%:/&itjﬂ

minmin;| C~C;’ | +pmax, max;|C./-C}

eu(i)= | Ci-C) | +pmax, max;| Ci~C (7
AH.pe (0,1),43CH p=0.5, e LA Aa bRAl R, 1153 25 215 45 B il b ™ B B AE e G 1 W IR (L OCHR BE 26 7,
x7 BAEERHBLFHESERSNTEMNER

Tab.7 Manufacturing capacity cooperation competitiveness evaluation results for west African countries
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JE HFE  1.000 0.393 0.350 1.000 1.000 1.000 0.730 0.573 1.000 1.000 1.000 0.930 1.000 0.542 1.000 0.913
BHERH R 0417 1.000 0.695 0.366 0.352 0.366 0.587 0.676 0.349 0.348 0.434 0.914 0.379 1.000 0.397 0.453
Jmah 0.431 0.489 0.416 0.369 0.357 0.393 0.340 0.672 0.353 0.347 0.434 0.951 0.407 0.605 0.341 0.398
by 0.343 0.370 0.716 0.339 0.337 0.350 1.000 0.520 0.337 0.337 0.430 0.819 0.389 0.591 0.333 0.384

Z 4 0.344 0.347 0902 0.335 0.335 0.346 0.466 0.478 0.335 0.334 0.429 0.924 0.333 0.333 0.433 0.380
gk % 0.350 0406 0.787 0.341 0.339 0361 0.333 0.399 0.338 0.338 0.430 1.000 0.378 0.553 0.334 0.380
FENIIK 0.359 0364 0410 0.342 0.341 0.353 0357 0.516 0.340 0.339 0.431 0.772 0.402 0.703 0.335 0.370
EHIERTE 0343 0.341 0405 0.337 0335 0.337 0.842 0.804 0.335 0.335 0.429 0.612 0.387 0.510 0.333 0.368
JEHI/K 0342 0.357 0.806 0.337 0.337 0.367 0.400 0.333 0.336 0.336 0.430 0.890 0.333 0.333 0.344 0.367
L 0.352 0.341 0.362 0.340 0.340 0.361 0.792 0.480 0.341 0.338 0.430 0.857 0.387 0.491 0.333 0.367
XL 0.333 0.334 0.379 0.333 0.333 0.335 0.792 0.798 0.333 0.333 0.429 0.739 0.333 0.703 0.334 0.366
4%/ 0334 0.334 0.358 0.334 0.334 0.333 0.792 1.000 0.334 0.334 0.429 0.333 0.333 0.634 0.352 0.364
FIECEE  0.336 0337 0.383 0.334 0.334 0.338 0.792 0.595 0.335 0.333 0.429 0.722 0.333 0.619 0.334 0.362
JLURIE LA 0333 0.340 0.597 0.333 0.333 0.335 0.487 0.594 0.333 0.333 0.429 0.791 0.333 0.333 0.334 0.358
JUAW. 0354 0.336 0.351 0.340 0.337 0.351 0.526 0.453 0334 0.335 0.429 0.786 0.333 0.531 0.347 0.357

FERM A 0.339 0333 0341 0334 0.335 0.342 0373 0477 0.335 0.335 0.429 0.659 0.333 0.520 0.333 0.349
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Study on Manufacturing Capacity Cooperation Competitiveness in
West African Countries Based on Gray Relevance Evaluation

Chen Mili'?, Feng Xuejun®, Peng Guangyi’, Lu Yuhua?®, Lei Zhiyi*

(1. CHEC Wes Africa Division, Abidjan 06BP6687, Cote d‘Ivoire;
2. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract: West Africa has rich natural resources and great potential for development. With the deepening of the
Maritime Silk Road, demand for capacity cooperation between West Africa and China has been increasing. Gray
relevance evaluation was adopted to study the competitiveness of capacity cooperation between west African
countries and China. The evaluation indicators focus on the trade, production, consumption and logistics of west
African countries. In terms of trade level, imbalance of imports and exports was regarded as an important indica-
tor. Then, generation of coefficients was used to calculate the import and export volume of containers in foreign
trade among the sixteen west African countries and the foreign trade imbalances among them were determined.
Then, the variation coefficient method was used to determine the weight of each index, and the degree of gray
correlation was obtained to reflect the level of competitiveness. The research results show that Nigeria, Cote
d’Ivoire, Ghana, and Benin and other countries, as key targets of China’s capacity cooperation, have strong com-
petitiveness in manufacturing capacity cooperation, which has provided important reference for China to explore
industrial construction and enhance manufacturing capacity cooperation in west Africa under the “Belt and
Road” initiative.

Key words: capacity cooperation; gray relevance evaluation; coefficient of variation method; coefficients genera-

tion method



