A BI-OBJECTIVE ROBUST OPTIMIZATION
APPROACH TOWARDS OPTIMAL OPERATIONAL POLICIES FOR A MULTI-ECHELON
BIODIESEL SUPPLY CHAIN MANAGEMENT
UNDER EPISTEMIC UNCERTAINTY

Abstract

The phenomenon of environmental protection has gained much popularity in the recent past primarily because of a drastic
rise in global warming. Due to the environmental impact, carbon footprint, and high prices of traditional sources of energy, the
world is moving towards developing alternate energy sources. While the world is progressing in terms of biofuel, Pakistan still
has a long way to go. Moreover, work on developing sustainable biofuel supply chain with consideration of environmental
impacts is also rare. In this context, the underlying research aims to show the viability and design a plan for multi-echelon
biodiesel energy supply chain using JCL seeds in Pakistan, to ensure sustainable production and supply of this renewable
resource. To serve this purpose, a single-setup-multi-delivery (SSMD) policy was incorporated to provide a decision support
model consisting of a single supplier, single manufacturer, and multi retailers with the objective to minimize the transport
distances and costs to make the proposed framework a feasible one for implementation in the developing countries.

Key ﬁndings

The study findings proposed that the introduction of SSMD policy
can reduce the carbon emission quantity in the system apart from
decreasing the overall cost of supply chain. Similarly, robust possibilistic programming, being a risk averse method, was found
suitable to deal with the epistemic uncertainty experienced in the
optimization of the renewable energy supply system by providing
robust optimality and feasibility. Furthermore, genetic algorithms
were proven to be the best suitable method to solve Mixed Integer
Nonlinear programming problems. Lastly, WFGA approach was
found effective in obtaining optimal trade-off between environmental impact and economic outcome.

Implications

This research has a significant appeal for decision makers as
it provides them with the increased workability in controlling
the confidence level of constraints, while enabling them to use
a range of fuzzy numbers. Furthermore, it will help the decision
makers in designing an optimal supply chain network and
obtain efficient solutions while allowing them to effectively
manage their regional dynamics.

SDGs

Keywords
Environmental Protection
Global Warming
Environmental Impact
Pakistan
Sustainable Biofuel
Sustainable Production
Sustainable Supply
Renewable Energy

SSMD Policy
Robust Possibilistic
Programming
Genetic Algorithms
Constraints
Optimal Supply Chain
Suppliers
Manufactures
Carbon Emissions

Citation

Khatoon L., Shehzad H., Khan T.H., Asad A., Chaudhary F.N., Tayyab
M. (2019) A bi-objective robust optimization approach towards optimal
operational policies for a multi-echelon biodiesel supply chain
management under epistemic uncertainty. SPROJ, Suleman Dawood
School of Business
*The full paper has been made available following consent
from all concerned parties that hold ownership of this
intellectual output.

Published under the Student Research
Series 2020 by the Centre for Business
and Society, LUMS

