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Chapter 1: Introduction

The global waste crisis, driven by rapid urbanization and industrial expansion,
poses significant environmental challenges, particularly in Saudi Arabia, where
the country generates approximately fifteen million tons of solid waste annually
[22]. Plastic waste, a major component of this volume, contributes to soil
degradation, groundwater pollution, and marine ecosystem damage when
improperly managed [21]. In Jeddah, for instance, the largest landfill receives
over 5,000 tons of waste daily, threatening nearby communities with pollution-
related health risks [16]. The recycling rate in Saudi Arabia remains below 5%, a
stark contrast to global standards [17], due fo inadequate infrastructure, limited
public awareness, and reliance on inefficient manual sorting methods.

Figure 1. Plastic Recycling Rates: Saudi Arabia Vs. Global Average Vs. Germany (Packaging
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A Problem Definition

16 primary problem this study addresses is the inefficiency of traditional waste
anagement systems in Saudi Arabia [2, 21], particularly Inthe classication and
¢ycling of plastic waste. Manual sorting methods, widely used in Saudi recycling
Clities, are costly, prone to erors, and unable to manage the increasing volume
1d complexity of plastic waste, slich as multlayer plastics [21]. This inefficiency
Sults in low recycling rates—less than 5%—leading to increased landfil use,

Wironmental pollufion, and higher greenhouse gas emissions [16]. The fack of

xurate classication systems hinders effective recycling, exacerbating the

Wironmental and economic burden on Saudi society. Additionally,the scarcity of

cal labeled datasets for raiming Al models poses a significant challenge to
Inlementing inteligent waste management solutions [4, 23], This study aims to
Nelop an Al-based classiication system to improve the accuracy and efficiency
plastic waste soring, thereby reducing environmental impact and supporting
stainable waste management practies in Saudi Araba
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