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ABSTRACT

In this chapter, an integrated procurement, production and distribution supply chain model is developed 
in fuzzy environment and performance vector of the supply chain is determined by solving strategic 
model and tactical model iteratively. Mixed integer programming model is formulated through fuzzy 
goal programming approach in strategic level. In the tactical level, dynamic continuous review inventory 
policy for controlling of raw material inventory at supplier echelon, finished products at plant echelon 
and distribution center echelons is assumed. The inventory models are solved by considering the interde-
pendency of economic order quantity and reorder point. The supply chain model, which is developed in 
fuzzy environment, finds compromise solution with multiple, vague and in-compatible objectives. Fuzzy 
goal programming techniques provide feasible solutions with flexible model formulation in decision-
making problems, which involve human judgments in decision-making. Need for supply chin modeling 
with dynamic continuous review policy in fuzzy environment and the existing literature are outlined in 
Introduction. Fuzzy supply chain modeling with dynamic continuous review policy for controlling of the 
raw materials, finished products at plant and distribution center echelons is described in Fuzzy supply 
chain modeling section. Flow chart of the methodology is explained in Solution Methodology section. 
The proposed model is illustrated through a numerical example. Supply chain cost, Volume flexibility 
and unit costs are determined and presented in Results and Discussion section. Importance of the meth-
odology and future scope is made in Conclusion section. This model finds application in the industries 
involving continuous production like oil and natural gas, steel manufacturing industries etc.
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INTRODUCTION

A supply chain consists of suppliers, manufacturers 
who convert raw materials into finished products 
and distribution-centers, from which finished 
products are distributed to customer zones. Hence, 
the inventory appears in the supply chain in the 
form of raw material inventory, work-in-process 
inventory and finished product inventory. Inven-
tory control strategies must take into account the 
interactions of the various echelons namely, sup-
pliers, plants, distribution-centers and customer 
zones in the supply chain to reduce total supply 
chain cost and improve customer service levels. 
An inventory replenishment policy consists of 
decisions regarding when to order and how much 
to order. These decisions determine the cycle 
inventory and safety inventories along with cus-
tomer service levels. Two replenishment policies 
are often used are continuous review and periodic 
review replenishment policies. These policies may 
have impact on the supply chain cost, flexibility, 
and customer service levels.

Robinson et al., (1993) designed an inte-
grated distribution system for a two-echelon, 
un-capacitated distribution location problem as 
a mixed integer programming problem and il-
lustrated with a case study. Pyke et al., (1994) 
developed a supply chain model by considering 
multiple products, with independent demand and 
the expedited batches, and optimized the total cost 
of supply chain subjected to the service levels for 
all products. Petrovic et al., (1998) developed a 
simulation model of supply chain in uncertain 
environment. Beamon (1998) presented an over-
view and evaluation of the performance measures 
used in supply chain models. Sabri et al., (2000) 
developed a supply chain model that facilitates 
simultaneous strategic and operational planning 
using an interactive method. Vorst et al., (2000) 
formulated supply chains for agriculture products 
through linear programming approach. Chen et 
al., (2000) adopted fuzzy approach to develop 
supply chain model. Lee et., al., (2002) presented 

a hybrid methodology, that combines the analytic 
and simulation models for an integrated produc-
tion distribution model in supply chain. Han-Lin 
Li (2002) proposed a method of building a sup-
ply chain management system that determines 
production plan purchasing plan, inventory plan 
and distribution plan by minimizing the total cost. 
Chen et al., (2003) formulated multi-objective 
mixed integer non-linear programming problem 
and adopted two-phase fuzzy decision making 
method to solve the supply chain model involv-
ing manufacturing plants, distribution centers and 
retailers. Cohen and Lee (2004) developed a model 
of material requirement policy for every shop in 
a production system using cost based stochastic 
sub-models namely material control sub-model, 
production sub-model and distribution sub-model 
to predict the performance of alternative manufac-
turing strategies. Chen and Lee (2004) presented 
a two-phased fuzzy optimization approach to 
maximize total profit subjected to satisfaction 
of seller and buyer’s preference on sales prices.

Eskigun et al., (2005) modeled supply chain 
network design and proposed Lagrangian heuristic 
method to obtain strategic decision of the model. 
Amiri (2006) developed a mixed integer-program-
ming model and proposed heuristic procedure for 
a supply chain network design. Manzini et al. 
(2007) defined a conceptual framework for the 
development of new modeling approaches for 
the production and distribution logistic system 
design problem with three levels of decisions 
in a supply chain, namely strategic, tactical and 
operational levels. Liang (2007) developed fuzzy 
goal programming approach for solving the 
integrated Production Transportation Planning 
Decision (PTPD) problems with fuzzy multiple 
goals in uncertain environments. Trevor et al. 
(2008) presented a framework for an integrated 
optimization model of supply chain functions in a 
multi-plant, multi-product, multi-customer supply 
chain with deterministic demands.

Cheng et al., (2008) discussed mmultiple 
supplier and multi-product inventory model, 



 

 

15 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/multi-echelon-supply-chain-modeling/62526

Related Content

Deep Learning Algorithms for Object Detection in Smart Environments
D. Dhanya, R. Rajitha Jasmine, M. L. Sworna Kokila, M. Sakthivel, N. Divyaand S. Boopathi (2025).

Navigating Challenges of Object Detection Through Cognitive Computing (pp. 97-124).

www.irma-international.org/chapter/deep-learning-algorithms-for-object-detection-in-smart-environments/378048

Underpinning EISB With Enterprise Interoperability Neighboring Scientific Domains
Carlos Agostinho, Ricardo Jardim-Goncalvesand Adolfo Steiger-Garcao (2018). Computer Systems and

Software Engineering: Concepts, Methodologies, Tools, and Applications  (pp. 1199-1231).

www.irma-international.org/chapter/underpinning-eisb-with-enterprise-interoperability-neighboring-scientific-

domains/192920

Macroeconomic Forecasting Using Genetic Programming Based Vector Error Correction Model
Xi Chen, Ye Pangand Guihuan Zheng (2012). Computer Engineering: Concepts, Methodologies, Tools and

Applications  (pp. 759-773).

www.irma-international.org/chapter/macroeconomic-forecasting-using-genetic-programming/62477

Synthesis of Flexible Fault-Tolerant Schedules for Embedded Systems with Soft and Hard

Timing Constraints
Viacheslav Izosimov, Paul Pop, Petru Elesand Zebo Peng (2011). Design and Test Technology for

Dependable Systems-on-Chip (pp. 37-65).

www.irma-international.org/chapter/synthesis-flexible-fault-tolerant-schedules/51395

Selection of Representative Feature Training Sets With Self-Organized Maps for Optimized Time

Series Modeling and Prediction: Application to Forecasting Daily Drought Conditions With

ARIMA and Neural Network Models
Elizabeth McCarthy, Ravinesh C. Deo, Yan Liand Tek Maraseni (2018). Handbook of Research on

Predictive Modeling and Optimization Methods in Science and Engineering (pp. 446-464).

www.irma-international.org/chapter/selection-of-representative-feature-training-sets-with-self-organized-maps-for-

optimized-time-series-modeling-and-prediction/206761

http://www.igi-global.com/chapter/multi-echelon-supply-chain-modeling/62526
http://www.irma-international.org/chapter/deep-learning-algorithms-for-object-detection-in-smart-environments/378048
http://www.irma-international.org/chapter/underpinning-eisb-with-enterprise-interoperability-neighboring-scientific-domains/192920
http://www.irma-international.org/chapter/underpinning-eisb-with-enterprise-interoperability-neighboring-scientific-domains/192920
http://www.irma-international.org/chapter/macroeconomic-forecasting-using-genetic-programming/62477
http://www.irma-international.org/chapter/synthesis-flexible-fault-tolerant-schedules/51395
http://www.irma-international.org/chapter/selection-of-representative-feature-training-sets-with-self-organized-maps-for-optimized-time-series-modeling-and-prediction/206761
http://www.irma-international.org/chapter/selection-of-representative-feature-training-sets-with-self-organized-maps-for-optimized-time-series-modeling-and-prediction/206761

