NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING
DESIGN AND PRODUCTION ENGINEERING DEPARTMENT

Effect of Inventory Policy on Supply Chain
Performance

A thesis submitted in partial fulfillment of the requirement of the
degree of Master of Science in Mechanical Engineering

By
Haitham Ahmed Mohamed Afifi
Bachelor of Science in Mechanical Engineering
(Design and Production Engineering)

Faculty of Engineering, Ain Shams University, 1998

Supervised by
Prof. Dr. Amin Mohamed Kamel El-Kharbotly
Dr. Ghada Essam Eldeen Shedeed

Cairo - 2021



Examiners Committee

The undersigned certify that they have read and recommended to the Faculty
of Engineering, Ain Shams University for acceptance a thesis entitled "
Effect of Inventory Policy on Supply Chain Performance, in partial
fulfillment of the requirements for the Master of Science degree in

Mechanical Engineering.

Name Signature

1- Prof. Dr. Mohamed Ibrahim Elsayed Othman

Professor of Production Engineering
Faculty of Engineering, Helwan University

2- Prof. Dr. Nahid Hussein Afia Abdelhalim

Professor of Production Engineering
Faculty of Engineering, Ain Shams University

3- Prof. Dr. Amin Mohamed Kamel El-Kharbotly

Professor of Production Engineering
Faculty of Engineering, Ain Shams University



Statement

This thesis is submitted in partial fulfillment of Master of Science degree in

mechanical engineering, Faculty of Engineering, Ain Shams University.

The author carried out the work included in this thesis, and no part of this
thesis has been submitted for a degree or qualification at any other scientific

entity.

Signature

Haitham Ahmed Mohamed Afifi



Researcher Data

Name

Date of birth

Place of birth

Academic Degree

Field of specialization

University issued the degree

Date of issued degree

Current job

Haitham Ahmed Mohamed Afifi

28-09-1976

Cairo, Egypt

B.Sc.

Mechanical Engineering

Ain Shams University

1998

Supply Chain Manufacturing Director



Summary

One important mission of a manager within a supply chain organization is to
choose an inventory policy that ensures the best performance for his supply
chain covering from end to end.

SC performance can be measured by qualitative performance criteria which

has no direct numerical records (like customer satisfaction indicators,
products quality , SC vulnerability, SC resilience) and on also quantitative
type measures that can be evaluated numerically such as (fill rate ratio, total
cost of SC, inventory levels values, resource utilization percentage).

Different factors are affecting the performance of any Supply chain, such as,
supply chain structure diagram, inventory control policy used, information
sharing strategy, customer demand pattern and seasonality, forecasting
methods used, supplier lead time and review period between order
placement.

Inventory policy is important factor that affect the supply chain
performance, it provides an appropriate goods on hand to avoid run out of
stock and a balance between the incurred cost and material holding cost. Its
techniques help to take two main decisions for every inventory stored item,
the timing of item ordering and the orders sizes.

Inventory policies can vary according to different factors and conditions that
are affecting the supply chain such as, planning horizon, number of items,
order quantity, frequency of review, lead time, supplier capacity, customer
demand, stocking points and unsatisfied demand. As well as Inventory
policies can be formulated for a specific supply chains like service industries,
decaying items, models with trade credit, inflations and shortages treatment.

Customer demand can heavily affect the supply chain performance and the
choice of the best inventory policy, the first type is regular demand which
can be exactly known, unlike the second type, the probabilistic demand. Both
can be divided into static, which does not have any time variation, then it can
be computed with certainty, and dynamic, which may vary with such that the
demand variation is known with certainty.



In this research, an inventory policy is proposed for a supply chain with
supplier capacity constraints and high dispersion customer demand. The
proposed policy has been assessed with different conditions of customer
demand, targeted cycle service level and supplier capacity limits. The
proposed policy is assessed as well with a real case values extracted for a
product with the same nature.

The performance of the supply chain is evaluated according to a combined
factor of three main indicators which are the fill rate, bullwhip effect, and
total cost of the supply chain.

For all scenarios, the Supply chain performance of the proposed policy has
been compared with the performance of supply chain using other known
inventory policies, such as Order-Up-To (OUT), (s, S), and (s, Q).

The results are simulated using MONTE-CARLO modeling and simulation
methodology in spread sheet format

The results showed that the performance of the supply chain under study
improved using the proposed policy when the demand with high dispersion,
and less improvement compared to the other policies when the demand was
regular.

It provides a guideline for industrial managers, facing supplier capacity
constraints, to select the best inventory policy under different operating
conditions in a supply chain.

Keywords: Inventory policy; Supply chain performance; Monte-Carlo
simulation; Supplier capacity
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