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Production optimisation in carbon reduction engineering management

Global climate change is a common and serious problem
faced by all countries in the world. Due to the consump-
tion of fossil fuels, carbon dioxide is released into the
atmosphere and thus causing global climate disruption.
Since the implementation of the Paris Agreement, many
countries have proposed various policies to combat cli-
mate change. In this process, carbon reduction engineer-
ing, as one of the most challenging but feasible ways to
achieve carbon neutrality or zero-net carbon emissions,
has received extensive attention from both practical and
academic perspectives. Carbon reduction engineering,
also known as climate engineering, is an umbrella term
for engineering measures targeted at combating climate
change and achieving carbon neutrality.
Decarbonisation of production processes stands as
a pivotal pursuit within carbon reduction engineer-
ing, garnering considerable attention across production
and supply chain management. In production manage-
ment, research endeavours delve into optimising carbon
emission reduction pathways, enhancing carbon-efficient
production processes, planning energy production, eval-
uating reduction efficiency, and employing optimisation
and simulation techniques to analyse carbon reduction
initiatives. In supply chain management, focus is directed
towards making production decisions within carbon
reduction frameworks, allocating emission allowances,
and fostering low-carbon and sustainable supply chain
operations. Furthermore, the development of assessment
and optimisation methodologies, as well as the exam-
ination of policy instruments’ impact, hold paramount
significance for advancing carbon reduction engineering
efforts. Therefore, there exists a critical need to explore
the scientific management of carbon reduction engineer-
ing, grounded in management and production optimisa-
tion theories alongside relevant disciplinary frameworks.
This special issue is dedicated to seeking original
research on production optimisation in carbon reduction
engineering from both theoretical and application per-
spectives. We have received a total of 118 submissions.
After rigorous reviews of multiple rounds, 20 papers are
finally selected for inclusion in this special issue. The con-
tributions in this volume span 4 categories, including car-
bon reduction in the production process, operations and
optimisation related to low-carbon and sustainable sup-
ply chains, assessment and optimisation methodologies,

and policy instruments in carbon reduction engineering
management.

Five papers focus on management and optimisation
issues related to carbon reduction in the production pro-
cess. The study of Kong et al. (2023) focused on the appli-
cation of deep reinforcement learning for advancing the
decarbonisation of manufacturing processing through
optimisation of scheduling. They emphasised ensuring
green development in the semiconductor industry in
Chinese context and suggested the firms to pair the
strategies with improved scheduling. The study of Fan
et al. (2023) effectively scheduled the production of
renewable energy sources thereby alleviating the con-
tradiction between higher utilisation and stable power
system operation which further reduced carbon emission
and the total cost of the system. The proposed approach
can assist decision-makers in effectively implementing
electricity production schedule of integrated energy sys-
tems to achieve desired low-carbon and economic ben-
efits. The study of Chen et al. (2024) considered the
heterogeneity of both regions and industries to measure
carbon emission efficiency (CEE) in China and found low
CEE mostly due to management inefficiency. The study
provided insights regarding carbon emission reduction
potential among regions and industries. The study of
Niu et al. (2023) focused on firms’ tradeoffs among
green investment, product price, and consumer attrac-
tiveness paying special attention to the impact of varying
degrees of market saturation. The study provided insights
into environmental performance, social welfare, and con-
sumer eco-awareness. This study could be a way for-
ward to the firms to make decisions for carbon emission
reduction considering the market saturation. The study
of Du et al. (2024) found that the unit manufacturing
cost of firm’s E-packaging design and cost coefficient of
carbon reduction are critical considerations for package-
type decisions. This study provided insights for packag-
ing manufacturers, firms, and environmental regulatory
agencies, which could help to promote E-packaging.

Six other studies dealt with operations and opti-
misation related to low-carbon and sustainable supply
chains. Given that sustainable production and consump-
tion are constantly driving innovation, transformation,
and upgradation of the operational modes of enterprises,
the study of Niu, Xi, and Li (2024) assessed the impact
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of sustainable consumption (i.e. product sharing) on
sustainable production decisions and the choice of the
optimal operation mode. This study provided combina-
tion strategies for sustainable supply chains in the con-
text of carbon emission reduction. He, Wang, and Liu
(2024) studied the interplay of government subsidising
arrangement and information asymmetry on manufac-
turers’ emission reduction and retailers’ low-carbon pro-
motion. This study proposed governmental subsidising
schemes to achieve system-wide improvement in the per-
formance of low-carbon supply chains under various sit-
uations of information asymmetry. The findings of Wang
etal. (2023b) suggested that green technology investment
in either a direct channel and an online retail platform
leads to Pareto improvement in profits of both the plat-
form and the manufacturer while the investment induced
the platform to reduce carbon emissions. This study pro-
vided insights regarding the operational decisions and
the influences of the regulation on the interactions under
the cap-and-trade regulation for the supply chain mem-
bers. The study of Cheng et al. (2023) revealed that
promoting cleaning and matching degree level in the con-
text of cap-and-trade regulation could extend the market
portion and realise more profit in addition to carbon
emission reduction. The study further provided insights
to supply chain members regarding the cost coefficient of
improving cleaning and matching degree level and coal
production costs on optimal decisions and profits. The
study of Li et al. (2024) considered the case of BYD auto
enterprise in China to assess a two-level carbon emission
reduction supply chain composed of a single manufac-
turer and a single retailer. This study discussed the change
of revenue sharing coefficient on the decision variables
and the profit of carbon emission reduction supply chain
members. Xu et al. (2023) explored the operational deci-
sions and coordination of a typical supply chain com-
posed of a manufacturer and an e-platform under the
cap-and-trade scheme. This study illustrated how online
demand affects offline demand, and platform-enabled
power expands the market demand.

Five papers proposed several assessment and optimi-
sation methodologies aimed at achieving carbon reduc-
tion goals while fostering sustainability development.
The study of Hsieh, Tsai, and Chu (2023) evaluated
activity-based cost optimisation decision-making pro-
cess for the production data of Taiwan wheel compa-
nies to explore the impact of different carbon emission
costs on a company’s product mix with pricing deci-
sions. This research could fulfil social responsibilities of
enterprises while ensuring profitability and serve as a
reference for making net-zero transformation decisions.
The study of Liu et al. (2023) developed an effective
method to evaluate the energy-water-carbon network,

providing more insights toward understanding the car-
bon emission reduction responsibilities of industrial sup-
ply chains. This study provided a reference for reduc-
ing the energy-water-carbon footprint and achieving the
carbon reduction goal of China. The profit maximum
and emission reduction targets considering customers’
green awareness through selection option and warehous-
ing contracts were assessed by Wang et al. (2023a). This
study provided a way forward for increasing green aware-
ness which inspired emission reduction and intervention
to influence consumer demand as an efficient way to
achieve both profitability and sustainability. The study of
Shen, Tang, and Zhang (2024) adopted predictive con-
trol algorithms to examine its performance in optimis-
ing a heating, ventilation, and air conditioning (HVAC)
system operation. This study offered valuable insights
for product manufacturers seeking to reduce the carbon
emissions produced during building operations. Cappel-
letti and Germani (2023) presented a novel eco-design
approach that involves the remanufacturing of indus-
trial scraps considering the case of four Italian compa-
nies to reduce raw materials and CO, emissions. The
study derived guidelines and design strategies supporting
the successful implementation of the methodology and
establishment of industrial symbiosis.

Four articles discussed the role of policy instruments
in the management of carbon reduction engineering,
offering managerial insights for industry stakeholders
and policymakers alike to foster carbon reduction. The
study of Pi (2023) explored the production and decarbon-
isation of conventional automakers by focusing on their
transition from gasoline to electric vehicles under pure
subsidy, pure regulation, and hybrid subsidy-regulation
policies. This study provided insights not only for gaso-
line vehicle automakers to respond to policy changes but
also for governments to design incentives for electric
vehicle diffusion. The study of Yu et al. (2024) considered
multistep electricity pricing schemes to solve distributed
flow-shop scheduling problems which minimised the
completion time of production, the total cost of multistep
electricity pricing, and reduced carbon emissions. The
findings of this study could lead to management implica-
tions for both governments and utility companies. Zhao
etal. (2023) illuminated the impacts of EU’s Carbon Bor-
der Adjustment Mechanism (CBAM) on China’s steel
export and carbon reduction. The findings of this study
provide a comprehensive policy for adopting more emis-
sion reduction measures which could greatly improve
the carbon reduction efliciency, effectively reduce the
negative impact of CBAM and maintain the stability of
steel exports. Gayon and Hassoun (2024) demonstrated
a newsvendor problem with greenhouse gas emissions
at the disposal stage regulated by a cap-and-trade policy



to evaluate the flexibility of the optimal dynamic replen-
ishment decisions in order to reduce costs. This study
suggested the regulator plan and deploy more effective
cap-and-trade emission reduction regulation policies.

Finally, the guest editors wish to take this opportu-
nity to extend their deepest appreciation to all the authors
and reviewers for their exceptional contributions. We
would also like to express our sincere gratitude to Pro-
fessor Alexandre Dolgui, Editor-in-Chief of the Interna-
tional Journal of Production Research, for his invaluable
support towards this special issue.
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