
UNIVERSITI TEKNOLOGI MARA

CROP PLANTING STRATEGIES 
FOR MULTI-YEAR LAND 

PLANNING USING INTEGER 
LINEAR PROGRAMMING AND 
MONTE CARLO SIMULATION

MUHAMMAD IZZAT BIN KHALEK

BSc

July 2026



TABLE OF CONTENTS

Page

DECLARATION BY THE CANDIDATE iii

ABSTRACT iv
ACKNOWLEDGEMENT v
TABLE OF CONTENTS vi
LIST OF TABLES ix

LIST OF FIGURES x
LIST OF SYMBOLS xi

C 11A1’ I I R 1 INTRODUCTION 1
1.1 Introduction 1

1.2 Research Background 1

1.3 Problem Statement 2

1.4 Research Objectives 3

1.5 Research Question 3

1.6 Significance of Research 3

1.7 Scope of Research 4

1.8 Research Benefits 4

1.9 Definition of Terms and Concepts 5

1.10 Research Outline 6

C11A I’ I I R 2 LITERATURE REVIEW 8
2.1 Introduction 8

2.2 Multi-year Agricultural Land Planting 8

2.3 Integer Linear Programming 9

2.4 Monte Carlo Simulation 10

2.5 Integration of Integer Linear Programming and Monte Carlo Simulation 10

2.6 Conclusion 11

vi



C l IAPT ER 6 CONCLUSION AND RECOMMENDATION 42
6.1 Introduction 42

6.2 Conclusion 42

6.3 Recommendation 43

REFERENCES 44

APPENDICES 46

viii



ACKNOWLEDGEMENT

First and foremost, I would like to express my deepest gratitude to Allah SWT for His 
blessings and guidance throughout the journey of completing this Final Year Project.

I would like to extend my heartfelt appreciation to my supervisor, Dr. Nur Atikah binti 
Salahudin, for her continuous support, valuable advice, and encouragement. Her 
insights and expertise have been instrumental in shaping the direction and success of 
this research.

I would like to express my gratitude to the coordinator of the Final Year Project, Madam 
Noor Khairiah Binti Razali, for her guidance and support along this journey.

Finally, this thesis is dedicated to my beloved family for their endless love, patience, 
and sacrifice throughout my academic journey. This piece of victory is dedicated to all 
of you. Alhamdulillah.

v



ABSTRACT

Crop rotation is commonly used to improve soil health and maximize profit especially 
on cases where optimal planting strategies are hard to determine. The Integer Linear 
Programming (ILP) and Monte Carlo Simulation (MCS) methods are preferred for their 
straightforward application and consistent accuracy across a wide range of optimization 
problems. These methods are widely applied in fields like agriculture, economics, and 
land resource planning. However, there is not yet research about the crop planting 
strategies that applied Integer Linear Programming and Monte Carlo Simulation using 
Malaysian dataset. The crops and environment of each country are different on this topic 
because agricultural planning involves multiple plots and years with fluctuating market 
conditions that affect the outcome of sensitive planning decisions. Thus, this research 
introduces a crop planting optimization model applying Integer Linear Programming 
integrated with Monte Carlo Simulation in Pahang, Malaysia to review the result. The 
method was tested alongside actual historical planting data using ten vegetable crop 
types across ten agricultural plots in Pahang from 2015 to 2024. Accuracy was 
measured by Percentage Relative Error and efficiency by robustness under market 
volatility and it is all calculated in Python. These findings suggest that mathematical 
optimization can significantly enhance agricultural planning decisions and provide an 
efficient alternative for managing multi-year crop rotation strategies in Malaysia crops 
and environments.
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