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1

Sustainable supply chain collaboration with outsourcing pollutant-
reduction service in electric power industry

Huiping DING a,1 Hua HUANG a Ou TANG b
a School of Economics and Management, Beijing Jiaotong University, China

b Division of Production Economics, Department of Management and Engineering, Linköping University, 

Sweden

Abstract: In developing countries, coal power plants still play a major role in the power sector and they are 

considered as a major emission source of air pollution. Strict regulations have compelled the coal power 

plants to improve environmental performance by reducing carbon emissions and the emission of pollutants. 

However, due to cost disadvantages, the coal power plants often lack motivation to internalize environmental 

externalities through investing in green technology. This situation raises a question: is there any alternative 

to reduce pollutants in operations economically? With a focus on service supply as well as a consideration of 

government policies, this paper develops a model to investigate the opportunity of outsourcing a pollutant-

reduction service to meet the environmental constraint. The service supply chain consists of a coal power 

plant (end user) and a pollutant-reduction service provider, with the former outsourcing the service to the 

latter. We study the policy for improving the profit of this service supply chain whereas the benefit allotment 

is adjusted through outsourcing price negotiation between the two partners. The results show that the green 

service outsourcing price is interrelated with the government incentive policy which defines the shares of the 

two partners. Our key contribution lies in integrating the complex factors affecting the supply chain 

collaboration such as green service, financial feasibility, environmental constraint, government policies, 

outsourcing price negotiation, and profit sharing. Our research findings have the following implications: 

considering environmental externalities, the government should motivate the collaboration between supply 

chain partners; the economic scale of output and sales price subsidy of electricity generation are the primary 

factors affecting the price of outsourcing green service and, consequently, the allotment of supply chain 

profits. The study results indicate the collaboration is potentially effective in improving environmental 

performance. 
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1. Introduction 
Environmental issues such as climate change, industrial toxins, widespread air, and water pollution are 

severe challenges faced by our society during economic development. Reducing pollutants and carbon 

emissions has become a consensus worldwide. Owing to the pressures from customers, government, and 

non-government organizations on firms, sustainable development has become an important and challenging 

task in the new business world (Govindan and Cheng, 2015). A key challenge for business firms to deal with 
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