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Construction and analysis of system dynamics model for value co-
creation in social manufacturing: a case study of Xiaomi Corporation
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Abstract: In the process of value co-creation in social manufacturing (SocialM), several critical
challenges persist: incomplete factor identification, unquantified correlations, unclear impact paths, and
ambiguous impact levels on the system. To address these, this study systematically identified

influencing factors across four stages of value co-creation and constructed an integrated analysis model
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combining the objective decision-making trial and evaluation laboratory (DEMATEL) method and

system dynamics. Based on the actual data of influencing factors, the objective DEMATEL method was

employed to quantify the interrelationships among influencing factors. On this basis, a system dynamics

model was constructed to elucidate influence pathways between factors through feedback loop analysis.

Combined with Vensim simulation, the impact of these factors on the value co-creation system in

SocialM was further explored from a dynamic perspective. Finally, the effectiveness of the proposed

method was validated using Xiaomi Corporation as a case study. Empirical results demonstrate that the

proposed method effectively analyzes the influencing factors of value co-creation in SocialM from both

static and dynamic perspectives.
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Tab.1 Influencing factors of value co-creation in SocialM
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Fig.1 Influencing factor analysis model for value co-creation in SocialM
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Tab.2 Quantitative indicators of value co-creation in SocialM of Xiaomi Corporation
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Tab.3 Data on the influencing factors of value co-creation in SocialM of Xiaomi Corporation from 2015 to 2023
ISk 2015 2016 2017 2018 2019 2020 2021 2022 2023
h 1120 1350 1710 2421 3096 3963 5089 5821 6412
5 61.6 66.2 69.7 66.8 71.4 74.5 80 82.9 73.1
5 690000 871000 909155 12380668 2201722 2328319 2035569 2497358 3378670
fa 537.15 487.64 805.64 1138 1221 1522 2089 1672 1575
f 77.2 72.5 66.9 68.6 70.2 70.1 79.6 76.3 67.5
fo 50 77 89 100 290 310 330 400 430
f 2.26% 3.07% 2.70% 3.30% 3.64% 3.76% 4.01% 5.72% 7.05%
Js 7.42 7.30 6.09 5.18 5.44 5.02 5.15 4.61 4.81
Jo 1.04211 1.11848 1.15235 1.14531 1.16106 1.17575 1.21574 1.204 66 1.26922
fio 4.04% 10.59% 13.22% 12.69% 13.87% 14.95% 17.75% 16.99% 21.21%
S 68.2 72.4 71.2 68.5 72.8 74.5 80.6 83.1 73.2
% 4 EY DEMATEL A B2 ImER
Tab.4 Direct influence matrix in objective DEMATEL
SES Ul Wp) 5 Ja S5 Js S Js Jo Jio Jin
fi 0.00000 4.64589 2.16757 7.88497 4.00219 8.28797 7.18574 2.92256 4.39782 6.88767 4.37546
5 4.38516 0.00000 2.06095 5.79276 9.59854 3.26375 7.07876 7.72193 9.83574 6.490 04 9.93809
f 1.60807 1.81044 0.00000 1.92196 1.78060 1.21217 1.79328 1.60757 1.87576 1.89423 1.78500
fa 7.94355 6.10269 2.36082 0.00000 5.30726 6.06332 6.65693 3.75312 5.68293 7.54109 5.72648
s 3.68802 9.58253 1.93637 4.88972 0.00000 2.75735 6.17298 8.73977 9.63487 525032 9.81586
fo 8.34518 3.73662 1.85917 6.31801 3.24456 0.00000 5.51882 245125 3.53246 5.49678 3.53351
f 6.99572 6.92550 2.27541 6.62953 6.06353 5.11141 0.00000 4.57200 6.84549 7.95542 6.63774
s 2.61168 7.65395 1.62075 3.34396 8.73424 2.02310 4.58106 0.00000 8.09012 3.83954 8.14990
fo 4.11263 9.83783 2.07968 5.38606 9.63852 3.05183 6.93321 8.15826 0.00000 6.256 68 9.86555
fio 6.63776 6.97238 2.31458 7.40299 5.92232 5.03646 8.07303 4.48752 6.80757 0.00000 6.58135
S 4.08607 9.93716 2.00249 5.36974 9.82068 3.05259 6.77924 8.18209 9.866 06 6.03542 0.00000
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Tab.5 Total influence matrix in objective DEMATEL
S f i3 f3 Ja fs fe S I8 Jo Jio Jin
fi 0.39982 0.60428 0.19768 0.54184 0.57438 0.43218 0.58116 0.47718 0.596 58 0.55350 0.59558
5 0.56303 0.71148 0.24360 0.63496 0.81116 0.44937 0.71947 0.68146 0.83431 0.67799 0.83500
f 0.15672 0.21140 0.05671 0.174 64 0.20405 0.12527 0.19023 0.17350 0.21084 0.18292 0.20949
fa 0.53822 0.67523 0.21530 0.47522 0.64228 0.43122 0.61937 0.53193 0.66538 0.60281 0.66519
fs 0.52878 0.80411 0.23165 0.59642 0.65590 0.42221 0.67847 0.66829 0.80032 0.63423 0.80202
J 0.44935 0.50887 0.16801 0.45600 0.484 04 0.27376 0.48619 0.40313 0.50234 0.46551 0.50173
f 0.54917 0.72257 0.22455 0.59123 0.68801 0.43698 0.55990 0.57319 0.716 66 0.63642 0.71352
s 0.43361 0.668 69 0.19317 0.48749 0.66225 0.34709 0.55871 0.46218 0.67027 0.52160 0.67074
fo 0.55357 0.83200 0.24144 0.62360 0.80495 0.44172 0.71075 0.68108 0.69961 0.66844 0.82717
fio 0.54671 0.72513 0.22575 0.602 34 0.68822 0.43738 0.66906 0.57365 0.718 19 0.53258 0.71482
i 0.55227 0.83224 0.24010 0.62241 0.80623 0.44093 0.70791 0.68076 0.82676 0.664 81 0.69832
# 6 EYL DEMATEL HEZINE., HAEME. POEMREE
Tab.6 Influence degree, influenced degree, centrality degree and cause degree in objective DEMATEL
S fi h f Ja fs fe S fs fo fio Jin
S 5.55420 7.16183 1.89577 6.06216 6.82240  4.69894 6.41220 5.67580 7.08435 6.43384 7.07273
B e B2 527128 7.296 00 2.23795 5.806 14 7.02148 423814  6.48122 5.90634 7.24127 6.14080 7.23359
Ut 10.82548  14.45783  4.13372 11.86829 13.84388 8.93707 12.89342 11.58215 14.32562 12.57465 14.30632
JE PR B 0.28291 —0.13418 —0.34218  0.25602  —0.19909 0.46080 —0.06902 —0.23054 —0.15692  0.29304 —0.16086
T EEHEA 9 1 11 7 4 10 5 8 2 6 3
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Fig.2 Cause-effect diagram in objective DEMATEL
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Fig.3 Causal loop diagram of value co-creation system in
SocialM
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Fig.4 Stock-flow diagram of value co-creation system in SocialM
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Fig.7 Simulation results of control variables for identification capability of personalized requirements
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Fig.8 Simulation results of control variables for supporting capability of key technologies
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Fig.9 Simulation results of control variables for collaborative creation capability
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Fig.10 Simulation results of control variables for resource conversion efficiency
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Fig.11 Simulation results of control variables for service quality
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