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A B S T R A C T A R T I C L E   I N F O 
In recent years, the resource-sharing model has developed rapidly, and manu-
facturing enterprises have paid more attention to profit distribution and re-
source investment. Studying the role of fairness concern behaviour in enter-
prise resource-sharing decisions can provide strategic references for enter-
prises to implement resource-sharing. This article considers the fairness con-
cern behaviour of resource-sharing enterprises and constructs two symmetric 
evolutionary game models for resource-sharing. Based on the resource-sharing 
strategy when the enterprise is fair and neutral, a comparative study is con-
ducted on the impact of fairness concern behaviour on the resource-sharing 
equilibrium strategy. MATLAB is used for numerical simulation. The analysis 
results indicate that: (1) the system cost coefficient, information level coeffi-
cient, information loss coefficient, resource conversion ability coefficient, re-
source collaboration ability coefficient, and penalty factor all have an impact 
on the strategic evolution results of both parties in the game enterprise, (2) 
fairness concerns include heterogeneity, directionality, and reinforcement, 
which affect the resource-sharing strategies of enterprises. This study provides 
a reference for shared decision-making in manufacturing enterprises and pro-
vides recommendations for their business development. 

 Keywords: 
Fairness concerns; 
Symmetrical manufacturing 
enterprises; 
Resource-sharing; 
Evolutionary game; 
Simulation; 
Digital economy; 
MATLAB; 
Strategic decision; 
Business models 

*Corresponding author: 
zhangyuan12626@163.com 
(Zhang, Y.Y.) 

Article history:  
Received 13 March 2024 
Revised 22 June 2024 
Accepted 3 July 2024 

Content from this work may be used under the terms of 
the Creative Commons Attribution 4.0 International Li-
cence (CC BY 4.0). Any further distribution of this work 
must maintain attribution to the author(s) and the title of 
the work, journal citation and DOI.

References 
[1] Li, R., Rao, J., Wan, L. (2022). The digital economy, enterprise digital transformation, and enterprise innovation, 

Managerial and Decision Economics, Vol. 43, No. 7, 2875-2886, doi: 10.1002/mde.3569. 
[2] Qi, Y., Niu, Y., Zhou, Z. (2023). Digital economy empowering the development level of chinese manufacturing in-

dustry, Economic Computation and Economic Cybernetics Studies and Research, Vol. 57, No. 4, 243-258, doi: 
10.24818/18423264/57.4.23.15. 

[3] Benoit, S., Baker, T.L., Bolton, R.N., Gruber, T., Kandampully, J. (2017). A triadic framework for collaborative con-
sumption (CC): Motives, activities and resources & capabilities of actors, Journal of Business Research, Vol. 79, 219-
227, doi: 10.1016/j.jbusres.2017.05.004. 

mailto:zhangyuan12626@163.com
https://doi.org/10.1002/mde.3569
https://doi.org/10.24818/18423264/57.4.23.15
https://doi.org/10.24818/18423264/57.4.23.15
https://doi.org/10.1016/j.jbusres.2017.05.004


 

[4] Krzeczkowska, M., Slabon, A. (2024). Science and society – A new era for science communication in the context of 
sustainable development, Chemistry Didactics Ecology Metrology, Vol. 28, No. 1-2, 121-134, doi: 10.2478/cdem-
2023-0007.  

[5] Fehr, E., Sehmidt, K.M. (1999). A theory of fairness, competition, and cooperation, The Quarterly Journal of Eco-
nomics, Vol. 114, No. 3, 817-868, doi: 10.1162/003355399556151. 

[6] Mair, J., Reischauer, G. (2017). Capturing the dynamics of the sharing economy: Institutional research on the plural 
forms and practices of sharing economy organizations, Technological Forecasting and Social Change, Vol. 125, 11-
20, doi: 10.1016/j.techfore.2017.05.023. 

[7] Kazancoglu, Y., Kazancoglu, I., Sagnak, M. (2018). A new holistic conceptual framework for green supply chain 
management performance assessment based on circular economy, Journal of Cleaner Production, Vol. 195, No. 10, 
1282-1299, doi: 10.1016/j.jclepro.2018.06.015. 

[8] Jiang, P., Li, P. (2020). Shared factory: A new production node for social manufacturing in the context of sharing 
economy, Proceedings of the Institution of Mechanical Engineers, Part B: Journal of Engineering Manufacture, Vol. 
234, No. 1-2, 285-294, doi: 10.1177/0954405419863220. 

[9] Yu, C., Jiang, X., Yu, S., Yang, C. (2020). Blockchain-based shared manufacturing in support of cyber physical sys-
tems: concept, framework, and operation, Robotics and Computer-Integrated Manufacturing, Vol. 64, Article No. 
101931, doi: 10.1016/j.rcim.2019.101931. 

[10] Billo, R.E., Dearborn, F., Hostick, C.J., Spanner, G.E., Stahlman, E.J., Aurand, S.S. (2007). A group technology model 
to assess consolidation and reconfiguration of multiple industrial operations—A shared manufacturing solution, 
International Journal of Computer Integrated Manufacturing, Vol. 6, No. 5, 311-322, doi: 
10.1080/09511929308944583. 

[11] Khoa, B.T., Huynh, L.T., Nguyen, M.H. (2020). The relationship between perceived value and peer engagement in 
sharing economy: A case study of ridesharing services, Journal of System and Management Sciences, Vol. 10, No. 4, 
149-172, doi: 10.33168/JSMS.2020.0410. 

[12] Liu, P., Liu, C., Wei, X. (2021). Optimal allocation of shared manufacturing resources based on bilevel programming, 
Discrete Dynamics in Nature and Society, Vol. 2021, No. 1, Article No. 6474241, doi: 10.1155/2021/6474241. 

[13] Ho, T.H., Zhang, J.J. (2008). Designing pricing contracts for boundedly rational customers: Does the framing of the 
fixed fee matter? Management Science, Vol. 54, No. 4, 686-700, doi: 10.1287/mnsc.1070.0788. 

[14] Wang, Y.-L., Yin, X.-M., Zeng, X.-Y., Chen, W. (2023). Supply chain decision-making considering green technology 
effort: Effect on random output and retail price with fairness concerns, Economic Computation and Economic Cy-
bernetics Studies and Research, Vol. 57, No. 1, 103-120, doi: 10.24818/18423264/57.1.23.07. 

[15] Zhang, H.Y., Zhang, Z., Pu, X.J., Li, Y.H. (2019). Green manufacturing strategy considering retailers' fairness con-
cerns, Sustainability, Vol. 11, No. 17, Article No. 4646, doi: 10.3390/su11174646. 

[16] Gong, G., Li, K., Zha, Q. (2023). A maximum fairness consensus model with limited cost in group decision making, 
Computers & Industrial Engineering, Vol. 175, Article No. 108891, doi: 10.1016/j.cie.2022.108891. 

[17] Du, J., Liu, S., Liu, Y. (2022). A limited cost consensus approach with fairness concern and its application, European 
Journal of Operational Research, Vol. 298, No. 1, 261-275, doi: 10.1016/j.ejor.2021.06.039. 

[18] Wang, T.Y., Zhang, H. (2023). Blockchain-based tripartite evolutionary game study of manufacturing capacity shar-
ing, Advances in Production Engineering & Management, Vol. 18, No. 2, 225-236, doi: 10.14743/apem2023.2.469. 

[19] Cao, P., Duan, G., Tu, J., Jiang, Q., Yang, X., Li, C. (2023). Blockchain-based process quality data sharing platform for 
aviation suppliers, IEEE Access, Vol. 11, 19007-19023, doi: 10.1109/ACCESS.2023.3246984.  

[20] Liu, P., Wei, X.L., Liu, C.Y. (2022). Tripartite evolutionary game analysis of shared manufacturing by manufacturing 
companies under government regulation mechanism, Discrete Dynamics in Nature and Society, Vol. 2022, No. 1, 
Article No. 7706727, doi: 10.1155/2022/7706727. 

[21] Zhu, P.P., Shen, J., Xu, M. (2023). Study on the evolution of information sharing strategy for users of online patient 
community, Personal and Ubiquitous Computing, Vol. 27, 689-695, doi: 10.1007/s00779-020-01464-6. 

[22] Zhang, L., Lu, Q., Huang, R., Chen, S., Yang, Q., Gu, J. (2023). A dynamic incentive mechanism for smart grid data 
sharing based on evolutionary game theory, Energies, Vol. 16, No. 24, Article No. 8125, doi: 10.3390/en16248125.  

[23] Xiao, M., Tian, Z.Y. (2022). Evolutionary game analysis of company collaborative strategy in cloud manufacturing 
platform environment, Advances in Production Engineering & Management, Vol. 17, No. 3, 295-310, doi: 
10.14743/apem2022.3.437. 

[24] Liu, W., Long, S., Wei, S., Xie, D., Wang, J., Liu, X. (2021). Smart logistics ecological cooperation with data sharing 
and platform empowerment: An examination with evolutionary game model, International Journal of Production 
Research, Vol. 60, No. 13, 4295-4315, doi: 10.1080/00207543.2021.1925173. 

[25] Liu, W., Wu, C.-H., Tsai, S.-B., Shao, X.-F., Wacławek, M. (2023). Corporate environmental management in the con-
text of digital transformation, Ecological Chemistry and Engineering S, Vol. 30, No. 1, 91-92, doi: 10.2478/eces-
2023-0006. 

[26] Friedman, D. (1991). Evolutionary games in economics, Econometrica, Vol. 59, No. 3, 637-666, doi: 10.2307/ 
2938222. 

 

 
 

https://doi.org/10.2478/cdem-2023-0007
https://doi.org/10.2478/cdem-2023-0007
https://doi.org/10.1162/003355399556151
https://doi.org/10.1016/j.techfore.2017.05.023
https://doi.org/10.1016/j.jclepro.2018.06.015
https://doi.org/10.1177/0954405419863220
https://doi.org/10.1016/j.rcim.2019.101931
https://doi.org/10.1080/09511929308944583
https://doi.org/10.1080/09511929308944583
https://doi.org/10.33168/JSMS.2020.0410
http://doi.org/10.1155/2021/6474241
https://doi.org/10.1287/mnsc.1070.0788
https://doi.org/10.24818/18423264/57.1.23.07
https://doi.org/10.3390/su11174646
https://doi.org/10.1016/j.cie.2022.108891
https://doi.org/10.1016/j.ejor.2021.06.039
https://doi.org/10.14743/apem2023.2.469
https://doi.org/10.1109/ACCESS.2023.3246984
https://doi.org/10.1155/2022/7706727
https://doi.org/10.1007/s00779-020-01464-6
https://doi.org/10.3390/en16248125
https://doi.org/10.14743/apem2022.3.437
https://doi.org/10.14743/apem2022.3.437
https://doi.org/10.1080/00207543.2021.1925173
https://doi.org/10.2478/eces-2023-0006
https://doi.org/10.2478/eces-2023-0006
https://doi.org/10.2307/2938222
https://doi.org/10.2307/2938222


 

 

 

  

 
 

 

Advances in Production Engineering & Management ISSN 1854-6250 

Letnik 19 | Številka 2 | Junij 2024 | Strani 223–238 Spletna stran: apem-journal.org 

https://doi.org/10.14743/apem2024.2.503 Izvirni znanstveni članek 

 
 

Vpliv pomislekov glede pravičnosti pri odločitvah o delitvi 
virov: Primerjalna analiza z uporabo modelov evolucijske 
igre v proizvodnih podjetjih 

Xu, W.a, Xu, S.a, Liu, D.Y.b, Awaga, A.L.a, Rabia, A.c, Zhang, Y.Y.d,* 

aSchool of Management, Shenyang University of Technology, Shenyang, P.R. China 
bLiaoning Road and Bridge Construction Group Co., LTD, Shenyang, P.R. China 
cDepartment of Commerce, University of the Punjab, Gujranwala, Pakistan 
dSchool of Public Health, Dalian Medical University, Dalian, P.R. China 

 
 

P O V Z E T E K  P O D A T K I   O   Č L A N K U 

V zadnjih letih se je model delitve virov hitro razvijal, proizvodna podjetja pa 
so več pozornosti namenila razdelitvi dobička in vlaganju v vire. Proučevanje 
vloge vedenja v zvezi s pravičnostjo pri odločitvah o delitvi virov v podjetjih 
lahko zagotovi strateška vodila za podjetja pri izvajanju delitve virov. V tem 
članku je obravnavano vedenje podjetij, ki si delijo vire, v zvezi s skrbjo za 
poštenost, in oblikovana sta dva simetrična modela evolucijske igre za delitev 
virov. Na podlagi strategije delitve virov, ko je podjetje pošteno in nevtralno, 
je izvedena primerjalna študija o vplivu vedenja v zvezi s skrbjo za poštenost 
na ravnovesno strategijo delitve virov. Za numerično simulacijo se uporablja 
MATLAB. Rezultati analize kažejo, da: (1) koeficient sistemskih stroškov, 
koeficient ravni informacij, koeficient izgube informacij, koeficient zmožnosti 
pretvorbe virov, koeficient zmožnosti sodelovanja z viri in kazenski faktor 
vplivajo na rezultate strateškega razvoja obeh podjetij, vključenih v igro, (2) 
skrb za pravičnost vključuje heterogenost, usmerjenost in okrepitev, ki vpliva-
jo na strategije podjetij za souporabo virov. Ta študija predstavlja vodilo za 
skupno odločanje v proizvodnih podjetjih in daje priporočila za njihov po-
slovni razvoj. 
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