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Multidimensional analysis of global value chain risk exposure .

Implications for China’s industrial chain security and controllability
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Abstract: Amid the profound restructuring of global value chains and the intensification of external shocks, enhancing
the autonomy and controllability of industrial chains is of great significance for coordinating high-level opening-up and e-
conomic security. Based on the input-output analytical framework, this paper constructs a measurement system of global

value chain risk exposure from the perspectives of intermediate goods, gross output, and value added. It systematically
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characterizes the structural features and evolutionary trends of industrial risk exposure across countries from both export
and import perspectives, with the aim of identifying the external constraints facing industrial chain resilience and
self-reliance. The findings are as follows. First, risk exposure in global value chains exhibits significant perspective-de-
pendent differences and structural heterogeneity across countries. Specifically, the intermediate-goods perspective prima-
rily reflects the security and stability of access to critical inputs, the gross-output perspective captures the transmission
and amplification of risks through production networks, while the value-added perspective better characterizes external
dependence in value creation and value realization processes. Second, from a cross-country structural perspective, Chi-
na, the United States, and Germany occupy key positions in the global production network, playing important supporting
roles in regional value chains in Asia, North America, and Europe, respectively. Third, at the sectoral level, China’s
export-side risks are mainly concentrated in technology- and equipment-intensive manufacturing industries as well as relat-
ed producer services, whereas import-side risks primarily stem from energy, basic raw materials, and critical intermediate
goods sectors, exhibiting a structural pattern of “ upstream resource dependence and downstream manufacturing
embedding. 7 By providing a multidimensional analysis, this paper systematically reveals the sources and structural charac-
teristics of global value chain risk exposure, offering empirical evidence for identifying critical dependency links and en-
hancing the autonomy and controllability of China’s industrial chain.
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RUS | DEU | FRA | GBR | USA | CAN | MEX

RUS | DEU | FRA | GBR | USA | CAN | MEX

0.06 | 022 | 0.14 | 0.19 | 1.26 | 0.20 | 0.16

CHN 0.10 | 029 | 0.11 | 0.19 | 0.65 | 0.15 | 0.26

0.02 | 024 | 0.16 | 0.19 | 1.24 | 0.15 | 0.20

JPN 0.10 | 039 | 0.13 | 023 | 1.41 [0.19 | 0.26

KOR 0.19 | 033 | 021 | 0.26 | 2.06 | 025 | 0.49

0.06 | 023 |0.11 [032 | 1.31 |0.11 | 0.05

IND 0.08 | 045 | 037 | 048 | 250 [0.28 |0.13

RUS | 1.78 [ 0.71 | 0.64 | 0.30 |74.70 | 2.00 | 0.93 | 0.88 | 1.99 | 0.12 | 0.10

RUS | 3.73 [ 0.63 | 0.45 | 1.18 |80.24 | 1.12 | 0.70 | 0.20 | 0.73 | 0.05 | 0.08

DEU | 0.55 | 046 | 0.21 | 0.13 | 0.25 |83.04 | 1.68 [ 1.27 | 1.68 | 0.19 | 0.21

DEU | 1.98 | 0.44 | 047 | 030 | 035 (7735 [ 1.86 | 1.02 | 1.58 | 0.26 | 0.31

FRA | 028 | 032 | 0.15 | 0.08 | 0.13 | 1.83 (8542 | 1.42 | 1.34 | 0.24 | 0.10

FRA | 1.35 | 027 | 031 | 022 032 [ 1.96 (82.03 [ 1.24 | 1.16 | 0.17 | 0.11

GBR | 020 [ 057 [0.16 | 0.13 | 0.12 | 1.57 | 1.21 (8537 | 2.30 | 0.42 | 0.07

GBR [ 098 | 040 | 034 | 044 | 025 | 1.79 | 1.37 (80.65 | 2.83 | 0.30 | 0.10

USA | 022 [ 051 | 0.19 | 0.04 | 0.04 | 027 | 0.20 | 0.29 1.09 | 0.78

CAN | 0.39 | 0.89 | 0.27 | 0.07 | 0.03 | 0.35 | 0.30 | 0.55 |17.74 0.40

MEX | 0.14 | 0.16 | 0.04 | 0.18 | 0.01 [ 0.11 | 0.06 | 0.13 | 8.66 | 0.73

USA [ 0.72 | 045 | 035 | 024 | 0.05 | 039 | 022 | 0.30 0.93 | 0.80
CAN | 1.98 | 0.67 | 042 | 0.20 | 0.05 [ 037 | 026 | 0.69 |16.02 0.51
MEX | 1.58 | 046 | 0.77 | 0.51 | 0.05 [ 047 | 0.18 | 0.23 |14.64 | 1.46

a. 20024 () LA H D EE R I (%)

b. 20224F F [l A ALAR HH D5 IET (o)

RUS | DEU | FRA | GBR | USA | CAN | MEX

GBR | USA | CAN | MEX

CHN | JPN

KOR | IND | RUS | DEU | FRA

026 | 0.77 | 045 | 0.80 | 6.57 | 0.46 | 0.30

CHN 0.67 | 038 | 0.99 | 040 [0.76 |3.54 | 048 | 0.55

0.07 | 044 | 028 043 [4.12 | 023 | 024

JPN 0.59 | 029 | 0.67 | 027 [ 0.50 | 4.40 | 0.41 | 0.43

0.27 | 0.80 | 0.71 | 090 | 7.67 | 0.47 | 0.55

KOR 0.53 | 097 | 055 | 0.75 | 7.06 | 0.66 | 0.80

1.87

0.13 | 043 | 024 | 0.68 |3.41 |0.19 | 0.12

0.50 | 0.36 0.17 | 0.67 | 0.52 | 0.73 | 457 | 037 | 0.24

69.56 | 2.60 | 1.27 | 142 |4.03 | 0.24 | 0.22

RUS | 381 [0.70 | 048 | 122 |73.35 | 1.66 | 1.09 | 0.54 | 2.09 | 0.18 | 0.19

DEU | 0.76 | 0.86 | 0.29 | 0.23 | 0.53 [72.31 | 2.41 | 2.54 | 478 | 0.28 | 0.34

DEU | 3.01 | 0.74 | 0.60 | 0.66 | 0.72 [63.95 | 2.81 | 2.10 | 4.50 | 0.51 | 0.53

FRA | 041 | 0.71 |0.19 [ 0.16 | 028 | 2.71

FRA | 2.13 | 0.53 | 0.38 | 047 | 0.54 | 273 [71.29 | 2.00 | 3.53 | 0.37 | 0.24

GBR | 034 (093 [ 021 | 021 |021 | 197 | 156 (79.29 | 478 | 0.43 | 0.16

GBR | 1.83 | 0.65 | 038 | 0.68 | 039 |2.19 |1.73 [72.96 | 5.05 | 0.50 | 0.24

USA (097 | 052 [ 028 029 |0.10 | 0.51 | 0.28 | 043 0.99 | 0.87

USA | 030 (082 [ 023 |0.07 |0.07 | 040 | 030 |0.57 1.08 | 0.98
CAN | 047 | 124 | 027 |0.11 | 0.07 | 0.44 | 038 | 0.80 [24.47 0.72
MEX | 0.16 | 0.30 | 0.06 | 0.08 |[0.02 | 0.18 | 0.11 | 022 |16.68 | 0.79

CAN | 2.02 | 080 | 037 [0.33 |0.12 | 056 | 039 | 0.69 |16.90 0.83

MEX | 1.49 | 047 | 035 [ 031 [0.12 | 0.67 | 028 | 0.48 |22.51 | 1.82
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RUS | DEU | FRA | GBR | USA | CAN | MEX

RUS | DEU | FRA | GBR | USA | CAN | MEX

046 | 025 | 022 | 0.27 [ 030 | 0.60 | 0.56

CHN 132 | 1.89 | 1.12 | 1.94 | 0.88 | 233 | 6.14

026 | 045 | 039 (043 [ 048 |0.71 | 1.08

JPN 0.19 | 036 | 0.19 | 0.33 | 0.27 | 041 | 0.88

027 | 0.11 | 0.15 [ 0.15 [ 0.16 | 0.26 | 0.50

KOR 023 | 0.19 | 0.19 | 024 | 025 [ 035 | 1.07

0.22 0.11 | 0.06 | 0.04 | 0.10 [ 0.07 | 0.08 | 0.04

0.12 | 032 | 041 | 0.52 | 037 | 047 | 035

RUS | 0.27 [ 0.07 | 0.29 | 0.20 |87.42 | 0.36 | 0.23 | 0.19 | 0.08 | 0.06 | 0.05

RUS | 0.31 | 036 | 0.40 | 0.86 |91.46 | 0.62 | 0.59 | 0.16 | 0.08 | 0.07 | 0.17

DEU | 048 | 026 | 0.54 | 049 | 1.63 |84.42 | 235 | 1.58 | 0.36 | 0.53 | 0.63

DEU | 030 | 045 [ 0.76 | 0.40 | 0.72 |78.00 | 285 | 1.55 | 0.33 | 0.63 | 1.14

FRA | 0.18 | 0.13 | 027 | 022 | 0.63 | 1.33 |84.86 | 1.26 | 0.20 | 0.46 | 0.22

FRA | 0.13 | 0.17 | 0.31 | 0.18 | 042 | 1.24 [79.27 | 1.19 | 0.15 | 0.26 | 0.26

GBR | 0.14 [ 026 [ 033 | 040 |0.62 | 130 | 1.38 (86.74 | 0.40 | 0.93 | 0.18

USA | 0.87 (132 [ 229 [0.73 | 124 | 125 | 1.30 | 1.64

CAN | 0.13 | 0.19 | 0.26 | 0.11 | 0.08 | 0.13 | 0.15 | 0.26 0.46

MEX | 0.04 | 0.03 | 0.03 | 0.21 | 0.02 [ 0.03 | 0.02 | 0.05 | 0.57 | 0.60

GBR | 0.10 | 0.27 | 037 | 039 | 034 | 1.20 | 1.39 (81.28 | 0.39 | 0.48 | 0.25

USA | 052 (222 [270 | 1.52 | 0.54 | 1.88 | 1.63 | 2.19

CAN | 0.13 | 030 | 0.29 | 0.12 [ 0.05 | 0.16 | 0.18 | 0.45 0.81

MEX | 0.06 | 0.12 | 0.30 | 0.17 [ 0.02 | 0.12 | 0.07 | 0.08 | 0.74 | 0.86

a. 20024 Al LA HE D 254 1 (%)

b. 20224 P A b PR 2E A S5HATIE (%)

CHN | JPN | KOR | IND | RUS | DEU | FRA | GBR | USA | CAN | MEX CHN | JPN | KOR | IND | RUS | DEU | FRA | GBR | USA | CAN | MEX
CHN 206 (063 |1.53 [0.76 | 0.60 | 0.85 | 1.13 | 1.24 | 0.74 CHN 4.63 | 5.69 323 [573 |328 |552 |88l
JPN 083 091 [0.79 | 096 | 1.48 | 127 | 125 JPN 185 | 0.73 | 063 [ 0.69 | 039 | 0.68 | 0.73 | 0.85 | 1.23
KOR | 1.28 | 0.51 048 061 | 029 035 [0.36 | 049 | 047 | 051 KOR | 0.74 | 0.97 091 [0.62 [0.53 [ 043 | 054 | 063 | 073 | 124
IND | 0.12 | 0.07 | 0.28 021 | 0.11 [ 0.09 | 020 | 0.16 | 0.14 | 0.08 IND | 022 | 038 | 0.57 0.29 | 0.54 | 0.60 | 0.76 | 0.59 | 0.60 | 0.54

RUS | 039 [ 0.09 | 029 | 0.27 |73.48 | 0.45 | 0.30 | 0.27 | 0.12 | 0.11 | 0.09

RUS | 038 | 0.34 | 0.49 | 0.77 |80.82 | 0.87 | 0.81 [ 037 |0.18 | 0.18 | 0.28

DEU | 0.86 | 0.44 | 0.89 | 0.88 | 3.38 [76.23 | 3.42 | 2.89 | 0.88 | 0.79 | 0.89

DEU | 0.58 | 0.70 | 1.19 | 0.80 | 1.54 |64.76 | 4.05 | 2.78 | 0.74 | 1.04 | 1.50

FRA | 033 | 027 | 042 | 045 | 1.32 | 2.07 |77.21 | 2.44 | 0.52 | 0.67 | 0.37

FRA | 027 | 0.34 | 0.51 | 0.39 | 0.78 | 1.85 |68.62 | 1.77 | 0.39 | 0.51 | 0.46

GBR | 0.32 [ 040 | 0.55 | 0.69 |1.10 | 1.74 | 1.85 [75.63 | 0.73 | 1.03 | 0.36

u 0.70

MEX | 0.07 | 0.06 | 0.07 |0.12 [ 0.05 | 0.07 | 0.06 | 0.09 | 1.14 | 0.84

USA | 1.72 | 2.18 | 3.67 | 1.47 | 229 | 215 |218 |333

CAN | 020 | 024 | 031 | 0.16 | 0.17 | 0.17 | 020 | 0.34

GBR | 025 | 0.43 | 0.53 | 0.58 | 0.59 [ 1.56 | 1.75 |67.98 | 0.58 | 0.71 | 0.47

USA | 1.06 |2.83 |3.20 | 201 |1.19 |[292 |226 |3.24

CAN | 0.19 | 036 | 035 | 0.19 | 0.12 | 0.27 | 0.27

0.44 u 1.13

MEX | 0.09 | 0.15 | 023 [0.12 | 0.08 | 022 | 0.13 | 021 | 120 | 1.21
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