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ABSTRACT 
Recent problems faced by industrial players commonly relates to global warming and depletion 
of resources. This situation highlights the importance of improvement solutions for industrial 
operations and environmental performances. Based on interviews and literature studies, 
manpower, machine, material, money and environment are known as the foundation resources 
to fulfil the facility's operation. The most critical and common challenge that is being faced by 
the industrialists is to perform continuous improvement effectively. The needs to develop a 
systematic framework to assist and guide the industrialist to achieve lean and green is growing 
rapidly. In this paper, a novel development of an adaptive analytic model for lean and green 
operation and processing is presented. The development of lean and green index will act as a 
benchmarking tool for the industrialist. This work uses the analytic hierarchy process to obtain 
experts opinion in determining the priority of the lean and green components and indicators. 
The application of backpropagation optimisation method will further enhance the lean and 
green model in guiding the industrialist for continuous improvement. An actual industry case 
study (combine heat and power plant) will be presented with the proposed lean and green 
model. The model is expected to enhance processing plant performance in a systematic lean 
and green manner. 
 
 
KEYWORDS 
Lean & green manufacturing; Lean and green index; Back-propagation; Machine learning; 
Process optimisation 
 
 
 
 
 

https://www.sciencedirect.com/science/article/pii/S0959652619320979?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0959652619320979?via%3Dihub#!


ACKNOWLEDGMENTS  
The authors would like to acknowledge financial support from the Ministry of Higher Education 
(FRGS/1/2016/TK03/MUSM/01/1). Research funding and support from Newton Fund and 
the EPSRC/RCUK (Grant Number: EP/PO18165/1) is also gratefully acknowledged. The research 
leading to these results has also received funding from the Ministry of Education, Youth and 
Sports of the Czech Republic under OP RDE grant number CZ.02.1.01/0.0/0.0/16_026/0008413  
“Strategic Partnership for Environmental Technologies and Energy Production”. The authors 
highly appreciate the valuable input from the industry experts in providing industry experience 
and knowledge to this research paper. 


