
Advances in Production Engineering & Management ISSN 1854-6250 
Volume 13 | Number 3 | September 2018 | pp 333–344 Journal home: apem-journal.org 
https://doi.org/10.14743/apem2018.3.294 Original scientific paper 

Game theoretic analysis of supply chain based on 
mean-variance approach under cap-and-trade policy 
He, L.F.a, Zhang, X.a,*, Wang, Q.P.b,*, Hu, C.L.c,*

aCollege of Management and Economics, Tianjin University, Tianjin, P.R. China 
bSchool of Management Science and Engineering, Hebei University of Economics and Business, Shijiazhuang, P.R. China 
cCollege of Intelligent Manufacturing, Tianjin Sino-German University of Applied Sciences, Tianjin, P.R. China 

A B S T R A C T A R T I C L E   I N F O 
In recent years, carbon emission problem occurred by carbon dioxide as one 
of the main greenhouse gases, has become the focus due to its great influence 
on human life. With the increase of consumers’ low-carbon consciousness, 
this paper studies the supply chain which consists of a single supplier and a 
single manufacturer in presence of market low-carbon preference. First, we 
establish the mean-variance analysis model. Second, we study the optimal 
decisions of channel members considering the risk factor in three situations: 
traditional supply chain without emission reduction, individual emission 
reduction by manufacturer and supply chain collaborative emission reduc-
tion. Finally, the equilibrium results are demonstrated by numerical studies. 
The results show that chain members’ profits are not only affected by their 
own risk-aversion level, but also by other chain member’s risk aversion level. 
More important is that there exist the optimal carbon emission reduction 
level and profits in system collaborative emission reduction. The research 
makes operation mechanism of low-carbon supply chain clearer and provides 
a theoretical reference for supply chain members on pricing and investment 
strategy of emission reduction. 
© 2018 CPE, University of Maribor. All rights reserved. 
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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 so emisije ogljika vse pomembnejša tema, predvsem zaradi 
ogljikovega dioksida, ki je eden izmed glavnih toplogrednih plinov in ima velik 
vpliv na človekovo življenje. Ta članek preučuje oskrbovalno verigo, v okolju 
povečane okoljevarstvene zavesti potrošnikov, ki jo sestavljata en dobavitelj 
in en proizvajalec. Najprej je bil vzpostavljen model po načelu srednje varian-
ce. Nato so bile proučene optimalne odločitve članov verige glede na dejavnike 
tveganja v treh primerih: tradicionalna dobavna veriga brez zmanjšanja emi-
sij, zmanjšanje emisij proizvajalca in skupno zmanjšane emisij v dobavni 
verigi. Na koncu so rezultati prikazani z računsko študijo. Rezultati so pokaza-
li, da dobiček članov verige ni odvisen le od njihove naklonjenosti tveganju, 
temveč tudi od naklonjenosti tveganju drugih članov verige. Pomembnejše 
odkritje je, da obstaja optimalna raven zmanjšanja emisij ogljika in dobička pri 
skupnem zmanjševanju emisij. Raziskava nudi vpogled v mehanizem delovan-
ja nizkoogljične dobavne verige in članom dobavne verige ponudi napotke za 
cenovno in naložbeno strategijo zmanjševanja emisij. 
© 2018 CPE, University of Maribor. All rights reserved. 
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