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1. Executive Summary  

1.1 Key findings & strategic messages 

Key Opportunities 

• Large, under-captured feedstock base: Saudi Arabia generates an estimated 3.4 million tonnes of plastic 
waste annually, representing around 20% of total municipal solid waste [1], yet the vast majority is currently 
landfilled and recycling rates are quite low (around 5% currently) [2]. This creates a substantial opportunity 
to scale recycling and recovery systems rapidly, particularly in high-volume urban centres such as Riyadh, 
Jeddah, Makkah, and Madinah. 
 

• Strong policy alignment with Vision 2030 and SGI: Plastic waste management directly supports national 
targets for landfill diversion, resource efficiency, and emissions reduction under Vision 2030 and the Saudi 
Green Initiative. The ambition to divert 50% of municipal waste by 2030 and up to 94% by 2035 [3] provides 
a clear policy signal and long-term demand for recycling and circular-economy solutions. Expanding 
recycling will reduce landfilling, cut pollution, and contribute to climate goals (as plastics in landfills and 
open burning are major environmental burdens [4]. 
 

• Institutional backing and investment capacity: The establishment of the Saudi Investment Recycling 
Company (SIRC) under the Public Investment Fund has created a powerful platform to mobilise capital, 
structure PPP models, and de-risk early projects. Strategic partnerships with international organisations 
and technology providers further strengthen Saudi Arabia’s ability to adopt best-in-class recycling and 
recovery systems. 

• Integration with the petrochemical sector: Saudi Arabia’s strong petrochemical base offers a unique 
opportunity to integrate mechanical and chemical recycling with downstream polymer conversion, 
including certified circular polymers. This positions the Kingdom to move beyond basic recycling into 
higher-value circular plastic production and export markets. 

Key Risks 

• Low baseline recycling rates and system immaturity: Current plastic recycling rates remain very low 
(around 5% nationally), reflecting gaps in collection, segregation, sorting, and reprocessing infrastructure. 
Without rapid system-wide improvements, landfill will remain the default option despite policy ambitions. 

• Feedstock quality and contamination challenges: Mixed collection systems and limited source 
segregation result in high contamination rates, reducing recycling yields and increasing operating costs. 
Poor feedstock quality poses a material risk to both mechanical recycling performance and the economic 
viability of advanced recycling technologies. 

• Economic competitiveness versus landfill and virgin plastics: Historically low landfill costs and 
access to low-cost virgin polymers can undercut recycled plastic markets. In the absence of strong 
economic instruments such as Extended Producer Responsibility (EPR), landfill pricing reform, or 
recycled-content mandates, private investment may remain cautious. 

• Technology and scale-up risks: While chemical recycling and waste-to-energy solutions offer promise 
for hard-to-recycle plastics, they carry higher capital costs and technical complexity. International 
experience shows a high risk of underperformance if projects are deployed without secure feedstock, 
robust pre-treatment, and guaranteed offtake. 

Priority actions 

• Accelerate collection and sorting infrastructure: Prioritise investment in modern materials recovery 
facilities (MRFs) and plastics recovery lines in major urban clusters, supported by improved collection 
logistics and clear quality specifications for recovered plastics. 
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• Introduce enabling policy instruments: Fast-track the implementation of Extended Producer 
Responsibility (EPR) for packaging, alongside landfill diversion targets, differentiated gate fees, and 
recycled-content standards to create stable demand for recycled plastics. 

• Anchor projects with long-term contracts and offtake: De-risk investment by linking recycling and 
recovery facilities to long-term municipal supply contracts and, where possible, to downstream offtake 
agreements with converters and petrochemical producers. 

• Adopt a hierarchy-based approach to plastics: Prioritise mechanical recycling for clean, high-value 
plastic streams, deploy chemical recycling for mixed and contaminated plastics, and reserve energy 
recovery for residual fractions that cannot be materially recycled. 

• Strengthen data, monitoring, and reporting: Establish a national plastic waste data framework under 
MWAN, with mandatory reporting by licensed operators, to improve planning accuracy, track 
performance, and support evidence-based policy decisions. 

1.2 Market size estimates & forecast highlights 

Market sizing for circular plastics is best treated as a set of linked markets: (a) plastic waste management 
services (collection, sorting, baling), (b) mechanical recycling outputs (flakes, pellets), and (c) chemical recycling 
outputs (pyrolysis oil / feedstock for certified circular polymers). Public data on Saudi Arabia’s total plastic waste 
is uneven; however, multiple sources converge on annual plastic waste generation in the multi‑million tonne 
range, with low historical recycling capture. A pragmatic planning baseline for 2035 is therefore scenario-based: 
Scenario A (policy-led acceleration) achieves 40–50% plastics recycling and recovery; Scenario B (steady ramp) 
achieves 25–35%; Scenario C (slow system build) remains below 20%. 

As a directional market indicator, IMARC waste plastic intelligence report (2026-2034) [5] estimated the Saudi 
waste plastic recycling market at around USD 385 million in 2024 with growth through the 2030s. 

 

Figure 1:  Forecast of the Saudi Arabia waste plastic recycling market by treatment method from 2025 to 2034 (USD million), showing 
projected growth across co-processing, heat compression, pyrolysis, landfill, incineration, and other treatment pathways. 

1.3 Opportunities & risks 

Opportunities: 
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• High-value ‘bottle-to-bottle’ PET where separate collection can be assured (deposit return or closed-loop 

commercial collection). 

• HDPE and PP from household and commercial streams where quality sorting can deliver consistent 

polymer fractions for converters. 

• Chemical recycling for mixed polyolefins and contaminated films that are otherwise landfilled; strongest 

when integrated with petrochemical offtake and certification. 

• Export-linked value chains (e.g., rPET flakes and pellets) when domestic demand is still developing, 

coupled with local standards and traceability. 

• Specialised solutions for seasonal peaks in holy cities (Makkah and Madinah) where plastics can spike 

sharply in short windows. 

Risks: 

• Feedstock risk: inconsistent collection, contamination, and weak source segregation reduce yield and 

product quality. 

• Offtake risk: recycled resin demand can be volatile, and quality specifications (especially for food contact) 

are stringent. 

• Policy risk: delays in EPR implementation or weak enforcement of diversion targets can prolong low-cost 

landfill dominance. 

• Technology risk: chemical recycling economics depend on scale, energy pricing, pre-treatment, and stable 

offtake; ‘pilot-to-scale’ failure is common globally. 

• Reputational risk: greenwashing allegations if traceability and credible certification are not in place. 

1.4 Recommendations (for stakeholders, investors, UK–KSA partnership) 

• Treat plastics as a system, not a plant: invest in collection contracts, MRF capacity, quality control, and offtake 
agreements before deploying large processing assets. 

• Prioritise mechanical recycling where feasible, and deploy chemical recycling for residual streams only with 
robust pre-treatment and certified offtake pathways. 

• Accelerate enabling instruments: EPR for packaging, landfill pricing reform, and recycled-content 
requirements for priority categories (bottles, packaging, pipes, selected consumer goods). 

• Build holy-city seasonal capture programmes (cups, bottles, packaging) with dedicated infrastructure and 
operations during Hajj/Ramadan peaks. 

• Develop a national plastics data backbone: mandatory reporting by licensed operators and a digital waste 
registry to track flows, quality, and performance. 

2 Introduction and Context 

Plastics are deeply embedded in modern economies because they are light, durable, and versatile [6]. The 

same properties also create a waste challenge: when mismanaged, plastics persist for decades and fragment 

into microplastics, raising growing concerns for both ecological and human health. Globally, recycling rates 

remain low relative to production, and most plastics end up in landfills, open dumping, or leakage pathways [7]. 

As illustrated in Figure 2, global projections indicate that plastic waste generation will increase substantially 

by 2060, yet only a limited proportion will be recycled into secondary plastics. The majority of plastic waste is 

expected to be disposed of through landfilling and incineration, while a significant share remains mismanaged, 

leading to leakage into terrestrial and aquatic environments and contributing to microplastic pollution. This 

highlights a structural imbalance between plastic production and effective end-of-life management, reinforcing 

the urgency of transitioning towards circular economy approaches that prioritise reduction, reuse, and recycling. 
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Figure 2:  Global plastic flow projections for 2060, showing production, use, waste generation, recycling, disposal pathways, and leakage 
into the environment. The diagram illustrates that only a small proportion of plastic waste is recycled into secondary plastics, while the 
majority is landfilled, incinerated, or mismanaged, resulting in terrestrial, aquatic, and microplastic leakage. 

In Saudi Arabia, the plastics challenge is shaped by rapid urban development, high consumption of packaged 

goods, a hot climate that increases bottled-water demand, and large seasonal surges linked to religious tourism. 

Historically, low landfill costs and limited segregation meant the economic case for recycling was weak. This is 

now changing: Vision 2030, the Saudi Green Initiative, and waste governance reforms have elevated landfill 

diversion and circularity as national objectives. 

2.1 Purpose, scope, methodology & assumptions 

This report provides a deep-dive market assessment of plastic waste and circular plastics in Saudi Arabia, 
with a time horizon to 2035. The scope is limited to waste and circular plastics: collection, sorting, mechanical 
recycling, chemical recycling, and energy recovery for non-recyclable residuals. Virgin polymer production is out 
of scope except where petrochemical integration affects circular pathways. 

Methodology: (i) synthesis of the supplied project documents (plastic market reports and Saudi case studies), 
(ii) review of public Saudi strategy and regulatory documents (MWAN, Waste Management Law implementing 
regulations), (iii) triangulation with peer-reviewed studies on waste generation and composition in holy cities and 
Saudi urban contexts, and (iv) scenario-based market sizing to reflect uncertainty in baseline statistics. 
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Assumptions: Unless otherwise stated, currency is USD with a planning conversion of 1 USD ≈ 3.75 SAR. Where 
data sources diverge, the report uses ranges and explains drivers of variance (definitions, boundaries, 
seasonality, inclusion/exclusion of industrial waste, etc.). 

2.2 Definitions, units, boundaries 

• Plastic waste: post-consumer and post-commercial plastics in MSW and similar streams, including 
packaging, household goods, and selected commercial plastics. 

• Circular plastics: polymers and products kept in productive use through reuse, mechanical recycling, 
chemical recycling, and certified mass-balance circular polymers. 

• Mechanical recycling: physical processing (sorting, washing, shredding, extrusion) to produce recycled 
pellets/flakes. 

• Chemical recycling (advanced recycling): processes such as pyrolysis and depolymerisation that convert 
polymers into feedstock for fuels/chemicals/polymers. 

• MRF: materials recovery facility (sorting plant); PRF: plastics recovery facility; RDF/SRF: refuse-derived/solid 
recovered fuel. 

• Units: tonnes (t), kilotonnes (kt), million tonnes (Mt); USD; energy in MJ/kg and kWh; emissions in tCO₂e. 

2.3 Why Saudi Arabia is a distinctive plastics system 

Saudi Arabia combines (i) large and fast-growing urban centres, (ii) mega-project construction and tourism 
development, (iii) strong petrochemical capabilities, and (iv) policy momentum for waste sector modernisation. 
It also includes unique seasonal waste profiles in the holy cities. Field studies during Hajj periods report high 
per-capita waste generation and a waste composition that includes substantial plastics and paper, especially in 
Al-Haram and surrounding zones. 

3 Saudi Arabia Context & Enabling Environment 

3.1 Institutional landscape 

Saudi Arabia has established a clearer institutional framework for waste. MWAN (National Center for Waste 
Management) is positioned as the national regulator and planner, with a role in licensing, standards, and strategy. 
The Public Investment Fund (PIF) created SIRC to drive investment and capacity building across recycling and 
recovery value chains. Municipalities and city-level authorities manage service delivery and contracts, 
increasingly via PPP and concession models. 

3.2 Strategic direction: Vision 2030, SGI, and national waste strategy 

Public communications from MWAN and associated national programmes describe ambitious landfill 
diversion objectives toward 2035. A commonly cited target is to divert the large majority of municipal waste from 
landfill by 2035, using sorting, recycling, organic treatment, and waste-to-energy as integrated pathways. This 
direction aligns with Vision 2030’s quality-of-life and sustainability agenda. 

3.3 Infrastructure baseline & gaps (collection, sorting, treatment, disposal) 

Saudi Arabia’s waste infrastructure is in transition. The legacy system is disposal-oriented with variable 
landfill standards. The emerging system requires: (i) source and/or central sorting capacity, (ii) dedicated plastics 
recovery and washing lines, (iii) quality laboratories and bale specifications, (iv) stable logistics for seasonal and 
city-to-city movement of baled materials, and (v) downstream offtake through local converters or export markets. 

Key gaps typically observed in rapidly modernising systems include: limited segregated collection coverage, high 
contamination of mixed recyclables, insufficient MRF throughput for major cities, and limited domestic demand 
for certain recycled polymer grades without standards or incentives. 
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3.4 Waste generation statistics, by type, region, trends 

Estimating Saudi plastic waste precisely is complicated by definitional differences and limited published 
datasets. A practical approach is to use triangulated indicators: 

• MSW generation in the Kingdom has been cited in the tens of millions of tonnes per year in various 
studies and reports. 

• Plastics are commonly estimated at around one-fifth of MSW by weight in Gulf urban contexts, but this 
can vary by city, season, and collection point. 

• Holy city peaks: studies during Hajj periods reported per capita waste generation above typical daily 
baselines and noted plastics as a dominant fraction around Al-Haram and pilgrimage sites. 

4 Market & Demand Analysis 

4.1 Market framing: three linked markets 

The circular plastics economy in Saudi Arabia should be assessed as three connected markets: 

1. Service market: collection, transfer, sorting (MRFs), and compliance services. 

2. Material market: recycled outputs (PET flakes/pellets, rHDPE, rPP, film grades, composites). 

3. Feedstock market: chemical recycling outputs (pyrolysis oil / naphtha substitutes) and certified circular 
polymers via mass balance. 

Growth depends on how fast feedstock capture improves and how policy instruments create demand for recycled 
material. 

4.2 Supply: waste generation and capture (baseline, holy cities, industrial/commercial) 

Baseline municipal capture is the binding constraint. Even if the Kingdom generates several million 

tonnes of plastic waste annually, only the fraction that is effectively collected, segregated, and processed to 

acceptable specifications can serve as usable feedstock for recycling plants. Holy cities such as Makkah and 

Madinah play a particularly important role in shaping national waste generation patterns due to large seasonal 

influxes of pilgrims. As shown in Figure 3, waste generation is closely linked to  

 

Figure 3: Trends in pilgrim numbers and waste generation rates per pilgrim over time [8]. 
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pilgrim volumes, with increases in the number of pilgrims corresponding to higher daily waste generation rates. 

During Hajj and Ramadan, the widespread use of bottled water, food packaging, and disposable service items 

significantly increases plastic waste volumes. These predictable seasonal surges create concentrated waste 

streams that require rapid and efficient collection and management. While these peaks place pressure on 

municipal systems, they also represent an important and reliable source of recyclable plastic feedstock if 

properly captured and segregated [9]. 

At the national level, plastics represent a major component of the municipal solid waste stream. As illustrated in 

Figure 4, plastics constitute the second-largest waste category after food waste, accounting for approximately 

17% of total waste by material type [10]. This confirms that plastics are one of the most significant recoverable  

 

 

Figure 4: Composition of solid waste by material type in Makkah, highlighting plastics as the second-largest component [11]. 

materials in the waste system. However, the availability of plastic feedstock for recycling depends heavily on 

capture efficiency. Without effective segregation at source and adequate material recovery infrastructure, a 

substantial portion of plastic waste is landfilled or mismanaged, limiting its recovery for recycling and circular 

economy applications. 

These dynamics highlight that the primary constraint is not the total quantity of plastic waste generated, but the 

efficiency of collection, segregation, and capture systems. Improving municipal capture rates, deploying 

targeted segregation infrastructure in high-volume zones such as holy cities, and strengthening commercial 

and industrial recovery channels will be essential to ensure a stable and scalable supply of plastic feedstock 

for recycling in Saudi Arabia. 

4.3 Demand: where recycled plastics can be sold (Saudi and export) 

Demand for recycled polymers is strongest where specifications can be met and where brands or regulators 
require recycled content. Priority demand segments include: 

• PET: bottles and thermoforms (subject to food contact approvals), and fibres for textiles. 

• HDPE: blow-moulded products, crates, pipes (selected grades), and non-food packaging. 

• PP: rigid packaging, automotive and household goods (often downcycled without additives). 

• Film: most challenging; opportunities in construction membranes, composite lumber, or as chemical 
recycling feedstock. 
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Export markets can bridge early-stage demand gaps, but require stable quality, traceability, and compliance 
with importing-country standards. 

4.4 Market segmentation by polymer and product quality 

In Saudi Arabia, plastic market segmentation is primarily determined by polymer type, source purity, and 

recyclability, reflecting both the Kingdom’s strong petrochemical base and its growing circular economy 

initiatives. Major polymers such as PET, HDPE, PP, and LDPE originate mainly from packaging waste, including 

beverage bottles, household chemical containers, caps, and films. These polymers differ significantly in 

mechanical recyclability and output quality, with clean PET and HDPE offering the highest value through closed-

loop recycling into pellets suitable for new manufacturing. 

As shown in Table below, PET and HDPE represent the most favourable early circularity targets due to their high 

recyclability and strong demand in packaging and industrial applications. PP and LDPE require improved sorting  

Polymer Main sources Mechanical 
recyclability 

Typical outputs Notes for Saudi context 

PET Beverage 
bottles, trays 

High (if clean) Flake/pellet (rPET) Best early circularity target; 
potential for deposit/closed-loop 
capture 

HDPE Bottles, 
jerrycans 

High Pellet (rHDPE) Strong in household chemicals 
and water-related products 

PP Caps, tubs, 
crates 

Medium–high Pellet (rPP) Needs sorting by grade; often 
mixed with PE 

LDPE/Film Bags, wraps Low–medium Agglomerate/pellet 
or feedstock 

Contamination high; chemical 
recycling often preferable 

Mixed plastics Residual MSW Low RDF or chemical 
feedstock 

Needs strong pre-treatment; avoid 
low-quality ‘recycling’ claims 

 

and contamination control to achieve higher-value outputs, while mixed plastics from residual municipal solid 

waste are typically suited for lower-value recovery routes such as refuse-derived fuel or chemical recycling 

feedstock. In the Saudi context, national initiatives led by entities such as SABIC and Saudi Investment 

Recycling Company are supporting improved segregation, recycling infrastructure, and transition towards 

higher-quality recycled polymer streams. 

4.5 Growth outlook: three scenarios 

1. Scenario A (policy-led acceleration): 

This scenario assumes strong regulatory implementation and coordinated investment across the plastics 

value chain. Material Recovery Facilities (MRFs) and dedicated plastics sorting and recycling lines are rapidly 

deployed across major cities such as Riyadh, Jeddah, and Dammam. Extended Producer Responsibility (EPR) 

schemes become fully operational, requiring producers and importers to take responsibility for post-consumer 

plastic waste. Landfill diversion targets are actively enforced, and recycled-content standards are introduced for 

packaging and selected consumer products. In addition, government-backed entities and petrochemical 

companies actively support domestic recycling markets. 

Expected outcome: plastics recycling and recovery rates could reach approximately 40–50%, with significant 

growth in high-quality recycled polymers such as rPET and rHDPE. 
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2. Scenario B (steady ramp): 

In this pathway, recycling infrastructure expands gradually, supported by ongoing investments from both 

public and private sectors. However, policy enforcement is uneven across regions, and EPR implementation is 

partial or phased. Collection and sorting systems improve, but contamination levels remain a challenge, 

particularly for films and mixed plastics. Market demand for recycled materials grows steadily, driven by voluntary 

sustainability commitments from major producers rather than strict regulatory mandates. 

Expected outcome: plastics recycling and recovery rates could reach approximately 25–35%, reflecting 

moderate system improvement but not full circularity. 

3. Scenario C (slow system build): 

This scenario reflects slower progress due to limited infrastructure rollout, weak regulatory enforcement, and 

continued reliance on landfill disposal, which remains economically attractive due to low disposal costs. Waste 

segregation at source remains limited, and investment in sorting and recycling facilities is insufficient to handle 

growing plastic waste volumes. As a result, most plastic waste continues to be landfilled or used for low-value 

recovery.  

Expected outcome: plastics recycling and recovery rates would likely remain below 20%, with limited availability 

of high-quality recycled polymer streams. 

5 Technology & Process Landscape 

5.1 Collection and sorting: the foundation layer 

Effective plastic waste recovery in Saudi Arabia begins with reliable collection and sorting systems, which 

determine the technical and economic viability of downstream recycling and waste-to-energy processes. 

Currently, municipal solid waste (MSW) collection coverage is high in major urban centres such as Riyadh, 

Jeddah, and Dammam, but source segregation remains limited. Most plastics are collected as part of mixed 

waste streams, increasing contamination and reducing recovery efficiency. Transitioning towards structured 

collection models, including two-stream systems separating dry recyclables from organic waste, can significantly 

improve material quality and recovery rates. 

Material Recovery Facilities (MRFs) play a critical role as the first technical processing stage. These facilities 

use mechanical and optical sorting technologies, including screens, magnets, air classifiers, and near-infrared 

(NIR) sensors, to separate plastics by polymer type and quality. For Saudi Arabia, investment in modern MRF 

infrastructure is essential to support national circular economy targets and reduce landfill dependence. Key 

technical requirements include defined bale specifications, contamination thresholds (typically below 5–10% for 

high-quality recycling), and stable downstream offtake agreements with recyclers and petrochemical producers. 

Without consistent feedstock quality, both mechanical and chemical recycling systems face reduced efficiency 

and increased operational costs. 

5.2 Mechanical recycling (MR): process steps and Saudi deployment logic 

Mechanical recycling represents the most mature and economically viable recycling pathway for plastics 
in Saudi Arabia, particularly for high-volume polymers such as PET and HDPE from beverage bottles, food 
containers, and household packaging. Mechanical recycling preserves the polymer structure, enabling lower 
energy consumption compared to primary production and chemical recycling processes. 
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As illustrated in Figure 5, mechanical recycling follows a structured sequence of operations designed to recover 
usable polymer material from post-consumer plastic waste. The process begins with collection and sorting, 
where plastic waste is separated by polymer type and contaminants are removed to ensure material quality. This 
is followed by shredding, where plastics are reduced into smaller flakes to facilitate effective cleaning. Washing 
removes labels, adhesives, and organic residues, while separation techniques ensure the purity of individual 
polymer streams. The cleaned material is then processed into recycled plastic feedstock, which can be used in 
fabrication to manufacture new plastic products, thereby completing the recycling loop [12]. 

 

Figure 5: Mechanical recycling process flow for plastic waste, showing the key stages of collection, sorting, shredding, washing, and 
fabrication into new plastic products [12]. 

A typical mechanical recycling process includes several detailed stages. First, incoming plastic waste undergoes 
pre-sorting to remove contaminants and separate materials by polymer type. This is followed by shredding into 
smaller flakes, which increases surface area for effective cleaning. Washing systems remove labels, adhesives, 
and organic residues, while density separation techniques such as float-sink tanks distinguish between polymer 
types (e.g., separating PE and PP from heavier materials like PET). The cleaned flakes are then dried, melted, 
filtered to remove fine contaminants, and extruded into pellets suitable for manufacturing new products. 

In the Saudi context, mechanical recycling offers strong near-term deployment potential due to the availability of 
relatively clean PET and HDPE waste streams, particularly from bottled water consumption, which is high due 
to climatic conditions. Recycled PET (rPET) and recycled HDPE (rHDPE) can be reintroduced into packaging, 
construction materials, and industrial products. Integration with domestic petrochemical infrastructure, led by 
companies such as SABIC, provides an opportunity to strengthen domestic circular polymer production and 
reduce reliance on virgin feedstock. 

5.3 Chemical recycling (CR): pyrolysis and depolymerisation 

Chemical recycling provides a complementary pathway to mechanical recycling by processing plastic 
waste streams that are difficult or uneconomical to recycle mechanically, including contaminated films, multilayer 
packaging, and mixed polyolefin waste. These materials are abundant in Saudi Arabia due to widespread use of 
plastic films in packaging and retail applications. 

Pyrolysis is the most relevant chemical recycling technology for Saudi deployment. In this process, plastic waste 
is heated in an oxygen-free environment at temperatures typically between 400°C and 600°C, breaking down 
long polymer chains into shorter hydrocarbon molecules. The resulting pyrolysis oil can be refined and used as 
feedstock in petrochemical crackers to produce new polymers. This enables the production of certified circular 
plastics using mass balance accounting methods, provided appropriate certification schemes such as ISCC+ 
are followed. 
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Depolymerisation, another chemical recycling method, is particularly applicable to condensation polymers such 
as PET, breaking them down into their original monomers for repolymerisation into virgin-equivalent materials. 
While this technology offers high material recovery quality, its deployment depends on economic viability and 
feedstock availability. 

 

Figure 6: Chemical recycling pathways for plastics, showing feedstock recycling, depolymerisation, and purification processes that convert 

post-consumer plastic waste into monomers, petrochemicals, and refined hydrocarbons [13]. 

Saudi Arabia’s advanced petrochemical sector creates a strong foundation for integrating chemical recycling into 
existing industrial infrastructure. Chemical recycling aligns with national strategies to reduce landfill waste, 
improve resource efficiency, and maintain leadership in global polymer production while transitioning towards 
circular material flows. 

5.4 Waste-to-energy and RDF/SRF for residual plastics 

KSA Waste-to-energy (WtE) and refuse-derived fuel (RDF) or solid recovered fuel (SRF) provide recovery 
pathways for plastic waste that cannot be recycled economically or technically [14]. These include heavily 
contaminated plastics, mixed waste fractions, and composite materials. In Saudi Arabia, where landfill has 
historically been the dominant disposal route, WtE technologies offer an opportunity to reduce landfill 
dependency while recovering energy value from residual waste streams. 

RDF and SRF are produced by processing mixed waste to remove recyclable materials and produce a fuel with 
defined calorific value and composition. This fuel can be used in cement kilns, industrial boilers, or dedicated 
WtE facilities. Plastics contribute significantly to RDF calorific value due to their high energy content, typically 
ranging from 30 to 40 MJ/kg, comparable to conventional fossil fuels [15]. 

Dedicated WtE plants can generate electricity and heat through controlled combustion, contributing to energy 
diversification. However, these facilities require advanced emissions control systems, including flue gas cleaning, 
particulate filtration, and continuous monitoring, to meet environmental standards. In line with international waste 
hierarchy principles and Saudi Arabia’s circular economy objectives, WtE should prioritise residual waste after 
recycling options have been maximised. 

5.5 Quality, standards, and certification 

Quality assurance, traceability, and certification are essential to ensure the technical performance, market 

acceptance, and environmental credibility of recycled and recovered plastic products. Inconsistent feedstock 
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quality, contamination, and lack of traceability can limit the usability of recycled materials and reduce their 

economic value. 

Mechanical recycling requires consistent polymer streams with low contamination levels, controlled moisture 

content, and defined pellet specifications to ensure compatibility with manufacturing processes. Quality 

standards help ensure that recycled polymers meet performance requirements for applications such as 

packaging, construction materials, and industrial components 

Chemical recycling systems require robust mass balance accounting and certification frameworks to verify that 

recycled feedstock is properly integrated into production processes. Certification schemes such as ISCC+ enable 

producers to market circular polymers with verified recycled content, supporting regulatory compliance and 

customer trust. 

In Saudi Arabia, establishing national standards aligned with international certification systems will be critical to 

enabling market growth for recycled plastics, attracting investment, and supporting the Kingdom’s transition 

towards a circular carbon economy. Strong quality and certification systems also ensure that waste-to-energy 

and recycling pathways deliver genuine environmental benefits while avoiding reputational and regulatory risks. 

6 Economics, Finance & Business Models 

6.1 Cost stack and value drivers 

The economics of plastic recycling and waste-to-energy in Saudi Arabia are influenced by several 

interrelated cost and revenue factors across the value chain. The main cost components include waste collection 

and transport, sorting and pre-treatment, processing costs (mechanical or chemical), utilities such as electricity 

and water, labour, maintenance, and logistics for delivering final products to end users. Among these, feedstock 

quality is the most critical controllable variable, as high contamination levels increase sorting costs, reduce 

processing yields, and lower the market value of recycled outputs. 

Processing yield directly affects profitability. For example, clean PET bottle streams can achieve yields above 

80–90%, while mixed or contaminated plastics may yield significantly less usable material. Utilities also play an 

important role, particularly for washing, drying, extrusion, and thermal processing operations. In Saudi Arabia, 

access to competitively priced energy can improve the economic viability of recycling and waste-to-energy 

systems compared to regions with higher electricity costs. 

Revenue is primarily derived from the sale of recycled polymer pellets (e.g., rPET, rHDPE), pyrolysis oil, 

RDF/SRF fuel, or recovered energy. However, recycled polymers often compete directly with virgin polymers, 

which Saudi Arabia produces at globally competitive costs through companies such as SABIC and Saudi 

Aramco. Without regulatory drivers such as recycled-content mandates, landfill diversion targets, or Extended 

Producer Responsibility (EPR) schemes, recycled materials may face price pressure. Therefore, policy support 

and guaranteed market demand are essential to ensure stable revenues and investment confidence. 

6.2 CAPEX and scale: what tends to work 

Capital expenditure (CAPEX) requirements vary significantly depending on technology type, plant capacity, 

and level of automation. Mechanical recycling facilities generally have lower CAPEX requirements compared to 

chemical recycling or waste-to-energy plants, making them suitable for near-term deployment. Typical cost 

elements include sorting equipment, shredders, washing systems, extrusion lines, utilities infrastructure, and site 

development. 
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Scale is a critical factor for economic viability. Plants operating at insufficient scale face higher per-tonne 

processing costs, limiting competitiveness. In Saudi Arabia, bankable mechanical recycling projects are typically 

those that secure long-term feedstock supply agreements through municipal contracts, commercial waste 

capture programmes, or partnerships with large waste generators such as airports, shopping malls, and industrial 

facilities. Consistent feedstock supply reduces operational risk and improves investor confidence. 

Chemical recycling projects require higher CAPEX due to reactor systems, feedstock preparation units, 

emissions control systems, and integration with petrochemical infrastructure [16]. These projects become 

economically viable when integrated with pre-treatment facilities and supported by long-term offtake agreements 

from petrochemical companies. Integration with existing refining and petrochemical clusters in Jubail and Yanbu 

provides a strategic advantage by reducing logistics costs and enabling direct utilisation of recycled feedstock in 

polymer production. 

Waste-to-energy facilities typically require the highest capital investment but provide stable long-term returns 

when supported by guaranteed waste supply and energy purchase agreements. 

6.3 Business models 

Several business models are emerging as viable pathways for scaling plastic recycling and waste-to-energy 
systems in Saudi Arabia: 

• Municipal concession with integrated sorting and recycling: 

Under this model, private operators are awarded long-term concessions to collect, sort, and process 
municipal waste. Operators invest in MRFs and recycling facilities and are compensated through service fees, 
performance incentives linked to landfill diversion targets, and revenues from recycled materials. This model 
supports large-scale infrastructure development while transferring operational expertise to specialised operators. 

• Closed-loop commercial capture systems: 

Large institutions such as airports, hotels, universities, and shopping malls generate concentrated volumes 
of high-quality plastic waste, particularly PET bottles and HDPE containers. Dedicated collection systems enable 
efficient recovery of clean materials, which can be recycled into high-quality pellets suitable for reuse in 
packaging. This model offers strong economic performance due to low contamination and predictable feedstock 
supply. 

• Petrochemical-integrated chemical recycling: 

In this model, chemical recycling facilities supply pyrolysis oil or recycled feedstock directly to petrochemical 
producers. This enables the production of certified circular polymers using mass balance accounting methods. 
Saudi Arabia’s large petrochemical sector provides a strong foundation for this model, enabling integration with 
existing industrial infrastructure and access to global polymer markets. 

• Export-led early-phase recycling: 

During the early stages of market development, recycled plastic flakes or pellets may be exported to 
international markets where recycling standards and demand are more mature. This approach allows domestic 
recycling capacity to scale while local regulatory frameworks and domestic demand for recycled materials 
continue to develop. 
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Figure 7: Key business models for plastic recycling in Saudi Arabia: municipal concession with integrated sorting and recycling, closed-
loop commercial capture systems, petrochemical-integrated chemical recycling, and export-led early-phase recycling. 

6.4 Sensitivity analysis, payback, and IRR under deployment scenarios 

The financial performance of plastic recycling and waste-to-energy projects in Saudi Arabia is highly 
sensitive to several operational, market, and policy variables. Sensitivity analysis helps investors and 
policymakers understand how changes in key parameters affect profitability, payback period, and internal rate of 
return (IRR). 

Feedstock cost and quality are among the most influential variables. Projects that receive waste under 
municipal concession agreements with low or negative feedstock cost (i.e., gate fees paid to operators) achieve 
significantly stronger financial performance. In contrast, projects that must purchase sorted plastic feedstock 
face increased operational costs and reduced margins. Feedstock contamination also affects yield, increasing 
processing costs and reducing revenue from recycled outputs. 

Offtake price of recycled products is another critical driver. Recycled PET and HDPE pellets can command 
premium prices when supported by recycled-content mandates, sustainability commitments, or export demand. 
However, in Saudi Arabia, virgin polymers are produced at globally competitive costs, meaning recycled 
materials must compete with low-cost virgin resin unless policy incentives or certification frameworks support 
circular materials. Long-term offtake agreements with petrochemical and manufacturing partners significantly 
improve revenue predictability and IRR. 

Plant utilisation rate directly impacts profitability. Recycling and waste-to-energy facilities are capital-intensive, 
and financial performance depends on operating near design capacity. For example, a plant operating at 85–
95% utilisation may achieve strong returns, while utilisation below 60% can extend payback periods significantly 
due to fixed operating costs. 

Energy and utility costs also affect operational expenses. Saudi Arabia’s relatively competitive industrial 
energy prices provide an advantage for recycling and waste-to-energy projects compared to many international 
markets. Waste-to-energy plants additionally benefit from electricity sales, especially when supported by long-
term power purchase agreements. 
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Under favourable conditions, including secure feedstock supply, stable offtake agreements, and supportive 
policies such as landfill diversion targets or recycled-content standards, mechanical recycling projects may 
achieve typical payback periods of approximately 4-7 years, with IRR potentially exceeding 12-18%, depending 
on plant scale and product quality. Chemical recycling and waste-to-energy projects, which require higher capital 
investment, generally have longer payback periods of approximately 7-12 years, but offer strong long-term 
returns when integrated with petrochemical infrastructure and supported by guaranteed offtake agreements. 

Policy incentives, including Extended Producer Responsibility (EPR), landfill taxes, or minimum recycled-content 
requirements, can significantly improve project economics by increasing recycled material demand and 
improving pricing stability. Sensitivity analysis consistently shows that regulatory support and secure feedstock 
contracts are among the most important factors in improving financial viability. 

6.5 Risk & mitigation, funding options, public-private partnership models 

Key risks 

• Feedstock supply risk: 

Inconsistent waste collection systems, lack of source segregation, and competition for high-quality plastic 
waste can reduce feedstock availability. This risk is particularly relevant during early market development stages. 

• Market and pricing risk: 

Fluctuations in virgin polymer prices can reduce the competitiveness of recycled materials. When virgin resin 
prices fall, demand for recycled polymers may decline unless supported by regulatory mandates or sustainability 
commitments. 

• Technology and operational risk: 

Mechanical recycling systems face risks related to contamination, equipment reliability, and operational 
efficiency. Chemical recycling and waste-to-energy technologies carry higher technical complexity, requiring 
specialised expertise, reliable pre-treatment, and consistent feedstock quality. 

• Policy and regulatory risk: 

Uncertainty or delays in implementing regulatory measures such as EPR, landfill diversion targets, or 
recycling mandates can weaken investment confidence and delay infrastructure deployment. 

• Financing and investment risk: 

Recycling and waste-to-energy projects require significant upfront capital investment. Without stable revenue 
streams or government support, securing financing may be challenging, particularly for first-of-a-kind projects. 

Mitigation strategies 

• Long-term municipal contracts: 

Securing guaranteed waste supply agreements with municipalities ensures consistent feedstock availability 
and stable plant utilisation. Performance-based contracts aligned with landfill diversion targets provide additional 
financial stability. 

• Offtake agreements with petrochemical and manufacturing partners: 

Long-term purchase agreements for recycled polymers, pyrolysis oil, or RDF reduce revenue uncertainty and 
improve bankability. Saudi Arabia’s strong petrochemical sector, including companies such as SABIC, provides 
strategic opportunities for integrated circular polymer production. 

• Phased infrastructure deployment: 
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Starting with mechanical recycling of high-value polymers such as PET and HDPE reduces technical risk 
and generates early revenue. Chemical recycling and waste-to-energy capacity can be added gradually as 
feedstock availability and market demand increase. 

• Policy alignment and regulatory support: 

Clear government policies supporting landfill diversion, recycling targets, and recycled-content standards 
provide long-term market certainty and encourage private sector investment. 

 

Funding options 

• Public sector funding and incentives: 

Government grants, concessional financing, and infrastructure investment programmes can support initial 
deployment of recycling and waste-to-energy facilities. Public funding is particularly important for early-stage 
infrastructure and pilot projects. 

• Private sector investment: 

Private investors, industrial companies, and waste management operators can finance and operate recycling 
facilities, particularly when supported by long-term contracts and stable revenue streams. 

• Blended finance: 

Combining public and private financing reduces investor risk and accelerates infrastructure deployment. 
Development banks and sovereign investment funds can play a key role in supporting large-scale projects. 

• Industrial integration funding: 

Petrochemical companies investing in chemical recycling infrastructure can secure feedstock supply while 
strengthening circular polymer production capabilities. 

Public-private partnership (PPP) models 

Public-private partnerships offer a proven model for deploying recycling and waste-to-energy infrastructure at 
scale in Saudi Arabia. Under PPP structures, government entities provide regulatory support, land access, and 
guaranteed waste supply, while private operators finance, build, and operate facilities. 

Common PPP models include: 

• Build-Own-Operate (BOO): Private operators finance and operate facilities, generating revenue through 
recycling product sales and service contracts. 

• Build-Operate-Transfer (BOT): Private operators manage facilities for a defined concession period before 
transferring ownership to government authorities. 

• Concession-based waste management contracts: Private companies manage waste collection, sorting, 
and recycling operations under long-term performance-based agreements. 

These models align public sector policy objectives with private sector technical expertise and investment 
capacity, enabling efficient deployment of recycling and waste-to-energy infrastructure. PPP frameworks will play 
a critical role in helping Saudi Arabia reduce landfill dependency, improve resource recovery, and achieve its 
circular economy and sustainability goals. 
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7 Regulatory, Policy & Market Instruments 

7.1 Waste Management Law and implementing regulationsWhile there  

Saudi Arabia’s Waste Management Law, issued in 2021, establishes the national legal framework 
governing waste collection, transport, treatment, recycling, and disposal. The law aims to protect public health, 
reduce environmental impact, and promote resource recovery through structured waste management systems. 
It defines responsibilities for waste generators, waste management operators, and regulatory authorities, 
ensuring accountability across the value chain. 

The law supports the transition from landfill-based disposal towards circular resource management by promoting 
waste segregation, recycling, and energy recovery. It also introduces licensing requirements for waste 
management operators, ensuring that facilities meet technical, environmental, and operational standards. 
Compliance monitoring, inspections, and enforcement mechanisms help ensure proper waste handling and 
prevent illegal dumping. 

This legal framework provides the foundation for developing recycling infrastructure, waste-to-energy projects, 
and private sector participation. It also aligns with Saudi Arabia’s broader sustainability and circular carbon 
economy objectives under Vision 2030. 

7.2 MWAN strategy and diversion directionThe  

The National Center for Waste Management (MWAN) plays a central role in implementing Saudi Arabia’s 
waste management strategy and coordinating national efforts to improve waste diversion from landfill. MWAN is 
responsible for regulatory oversight, licensing, infrastructure planning, and investment facilitation across the 
waste management sector. 

Saudi Arabia generates significant volumes of municipal solid waste, with plastics representing a major 
recoverable fraction. MWAN’s strategic direction emphasises increasing landfill diversion through the 
development of Material Recovery Facilities (MRFs), mechanical recycling plants, organic waste treatment 
facilities, and waste-to-energy infrastructure for residual waste streams. 

The strategy prioritises a hierarchical waste management approach, where recycling is preferred over energy 
recovery, and landfill disposal is minimised. Waste-to-energy and RDF/SRF production are positioned as 
recovery solutions for residual plastics that cannot be economically recycled. This integrated approach supports 
both environmental sustainability and energy diversification objectives. 

Infrastructure deployment is expected to focus initially on major population and industrial centres, where waste 
volumes and economic viability are highest. 

7.3 Standards and product regulation 

Product standards and regulatory controls play a critical role in enabling high-quality recycling and reducing 
contamination. In Saudi Arabia, the Saudi Standards, Metrology and Quality Organization (SASO) establishes 
national standards governing plastic products, packaging materials, and environmental compliance. 

SASO has introduced regulations targeting specific plastic products, including requirements for oxo-degradable 
plastics and controls on certain single-use plastic items. These measures demonstrate regulatory willingness to 
address plastic waste challenges through product-level interventions. 

However, for long-term circularity, the priority is shifting towards design-for-recycling principles. This includes 
promoting the use of single-polymer packaging, reducing multilayer materials that are difficult to recycle, and 
ensuring compatibility with mechanical and chemical recycling systems. Standardised material specifications 
and labelling systems can improve sorting efficiency and increase recycling yields. 
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Clear product standards also help ensure that recycled polymers meet performance requirements, enabling their 
use in packaging, industrial products, and construction applications. 

7.4 Extended Producer Responsibility (EPR) and recycled-content standards 

Extended Producer Responsibility (EPR) is one of the most effective policy mechanisms for financing 
waste collection and recycling systems. Under EPR frameworks, producers and importers of plastic packaging 
are required to contribute financially to the collection, sorting, and recycling of post-consumer waste. 

In the Saudi context, EPR can provide a stable and scalable funding source for recycling infrastructure, reducing 
reliance on municipal budgets. EPR schemes also encourage producers to design packaging that is easier to 
recycle, improving overall system efficiency. 

Recycled-content standards complement EPR by creating stable demand for recycled materials. These 
standards require manufacturers to include a minimum percentage of recycled material in plastic products or 
packaging. This helps protect recycling investments from fluctuations in virgin polymer prices and ensures long-
term market demand. 

Together, EPR and recycled-content standards create a closed-loop system where plastic waste is recovered 
and reintegrated into the production cycle, supporting Saudi Arabia’s circular economy goals. 

7.5 Data systems, monitoring, and enforcement 

Accurate data collection, monitoring, and enforcement are essential to ensure the effectiveness of waste 

management and recycling policies. Reliable data on waste generation, collection, recycling rates, and disposal 

pathways enable policymakers to track progress and identify infrastructure gaps. 

Mandatory reporting requirements for licensed waste management operators can provide detailed information 

on waste flows, processing volumes, and recovery performance. Standardised reporting formats improve 

transparency and enable consistent national performance monitoring. 

Digital tracking systems, including waste tracking platforms and electronic reporting tools, can further improve 

traceability and accountability. These systems help ensure that waste is properly managed and prevent illegal 

dumping or unauthorised disposal. 

Enforcement measures, including landfill gate controls, disposal fees, compliance inspections, and penalties for 

violations, are critical to ensuring regulatory compliance. Strong enforcement encourages waste diversion 

towards recycling and energy recovery facilities. 

Effective regulatory enforcement, combined with clear policy signals and infrastructure investment, will be 

essential to achieving Saudi Arabia’s waste diversion and circular economy objectives while supporting the 

development of recycling and waste-to-energy sectors. 

7.6 Incentives, subsidies, and green finance mechanisms 

Saudi Arabia has established a range of financial and policy mechanisms that indirectly support plastic 

recycling and waste-to-energy infrastructure, even where direct subsidies for recycling are still emerging. These 

mechanisms are aligned with Vision 2030 objectives to diversify the economy, localise industrial value chains, 

and promote environmental sustainability. 

One of the primary funding sources is the Saudi Industrial Development Fund (SIDF), which provides low-interest 

loans and long-term financing for industrial infrastructure, including waste processing, recycling, and circular 

economy projects. Recycling facilities, RDF/SRF production plants, and chemical recycling units integrated with 
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petrochemical production may qualify under SIDF’s industrial diversification and environmental sustainability 

criteria. 

The Public Investment Fund (PIF) also plays a key role through its investments in environmental infrastructure 

and waste management companies, including the Saudi Investment Recycling Company (SIRC). SIRC is 

actively investing in integrated waste management facilities, including sorting plants, recycling facilities, and 

waste-to-energy projects, helping accelerate infrastructure deployment and market development. 

Green financing tools are also expanding. These include green bonds, sustainability-linked loans, and public-

private investment partnerships aligned with the Saudi Green Initiative (SGI). Recycling and waste-to-energy 

projects contribute directly to landfill diversion, emissions reduction, and resource efficiency, making them eligible 

for sustainability-linked financing mechanisms. 

Innovation and early-stage project development are supported through research and innovation funding 

programmes led by institutions such as King Abdullah University of Science and Technology (KAUST) and 

national industrial development programmes. These funding mechanisms help de-risk emerging technologies 

such as chemical recycling and advanced waste-to-energy systems. 

As regulatory frameworks mature, additional policy instruments such as Extended Producer Responsibility (EPR) 

fees, landfill pricing mechanisms, and recycled-content mandates are expected to further strengthen the financial 

viability of recycling and circular polymer production. 

7.7 Carbon markets, MRV, and circular carbon economy alignment 

Saudi Arabia is actively developing carbon market infrastructure as part of its Circular Carbon Economy 

(CCE) framework, which focuses on reducing, reusing, recycling, and removing carbon emissions. Plastic 

recycling and waste-to-energy projects contribute to emissions reduction by displacing virgin polymer production, 

reducing landfill emissions, and recovering energy from waste. 

The Regional Voluntary Carbon Market Company (RVCMC), supported by the Public Investment Fund and Saudi 

Tadawul Group, provides a platform for trading verified carbon credits. As carbon accounting frameworks evolve, 

recycling and waste-to-energy projects may become eligible to generate carbon credits by demonstrating 

measurable emissions reductions compared to landfill disposal or virgin polymer production. 

Robust Monitoring, Reporting, and Verification (MRV) systems are essential to support carbon credit generation 

and ensure environmental credibility. MRV frameworks track waste volumes, recycling outputs, emissions 

reductions, and material flows throughout the value chain. These systems enable transparent reporting and help 

attract international investment. 

Certification systems such as ISCC+ (International Sustainability and Carbon Certification) are particularly 

important for chemical recycling projects. ISCC+ certification enables circular polymers produced using recycled 

feedstock to be verified under mass balance accounting frameworks. This allows petrochemical producers to 

market certified circular plastics with verified recycled content and reduced carbon footprint. 

Alignment with carbon markets and MRV frameworks strengthens the economic case for recycling and chemical 

recycling projects, particularly when integrated with Saudi Arabia’s petrochemical sector. It also supports the 

Kingdom’s national emissions reduction targets and long-term sustainability strategy. 
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7.8 Trade policy, localisation, and local content requirements 

Saudi Arabia’s industrial and trade policies strongly emphasise localisation and domestic value creation under 

Vision 2030. These policies aim to develop domestic recycling capacity, reduce reliance on imported raw 

materials, and strengthen local manufacturing capabilities. 

Local content requirements encourage companies to establish recycling and waste processing infrastructure 

within the Kingdom rather than exporting waste or relying on imported recycled materials. Recycling facilities 

that use locally generated plastic waste and supply recycled polymers to domestic manufacturers support 

national industrial development objectives. 

The petrochemical sector, led by companies such as SABIC, plays a key role in integrating recycled feedstock 

into domestic polymer production. Chemical recycling projects that supply pyrolysis oil to domestic petrochemical 

plants support localisation goals while strengthening circular polymer production capacity. 

Saudi Arabia also encourages international technology partnerships that support domestic capability 

development. Foreign companies entering the recycling and waste-to-energy sector often do so through joint 

ventures, licensing agreements, or partnerships with Saudi firms, enabling technology transfer and local 

workforce development. 

Localisation policies may also influence public procurement decisions, with preference given to suppliers and 

contractors that meet local content and sustainability requirements. This creates additional incentives for 

establishing recycling and waste-to-energy infrastructure within the Kingdom. 

7.9 Landfill diversion mandates and economic enforcement instruments 

Landfill diversion is a central component of Saudi Arabia’s strategy to manage plastic waste and transition 

towards a circular plastics economy. Historically, landfilling has been the dominant disposal pathway for plastic 

waste due to low landfill costs, limited recycling infrastructure, and the absence of widespread source 

segregation. However, national policy is increasingly focused on reducing landfill dependency and increasing 

plastic recycling, material recovery, and energy recovery rates. 

The Waste Management Law and national waste management strategies promote diversion of plastic waste 

through mechanical recycling, chemical recycling, and waste-to-energy pathways. These approaches enable 

recovery of valuable materials such as recycled PET (rPET), recycled HDPE (rHDPE), and circular polymer 

feedstocks, which can be reintroduced into manufacturing supply chains. For plastic waste streams that cannot 

be economically recycled, waste-to-energy and RDF/SRF production provide alternative recovery pathways, 

converting residual plastics into usable energy while reducing landfill volumes. 

Economic enforcement instruments play a critical role in supporting plastic landfill diversion. These include 

landfill gate controls, licensing and compliance requirements for waste operators, and regulatory monitoring of 

waste handling practices. As policy frameworks mature, landfill pricing mechanisms, disposal fees, and extended 

producer responsibility (EPR) schemes are expected to strengthen economic incentives for plastic recycling and 

recovery, improving the competitiveness of recycled materials relative to landfill disposal. 

Municipal waste management contracts increasingly incorporate performance targets linked to landfill diversion, 

incentivising operators to maximise plastic waste recovery through sorting, recycling, and energy recovery 

systems. Investments in material recovery facilities, plastic recycling plants, and integrated waste management 

infrastructure will be essential to improving capture rates and ensuring a consistent supply of recyclable plastic 

feedstock. 
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Strong regulatory enforcement, combined with financial incentives, infrastructure investment, and integration 

with Saudi Arabia’s petrochemical sector, will be essential to achieving national landfill diversion targets for plastic 

waste. These measures will support the growth of domestic recycling capacity, reduce environmental leakage, 

and enable the development of a competitive circular plastics industry aligned with Vision 2030 sustainability 

objectives. 

8 SWOT, Competitive Strategy & Entry Options 

8.1 Risk tiers & mitigation levers 

Plastic recycling and waste-to-energy deployment in Saudi Arabia involves multiple layers of risk that must 
be actively managed to ensure long-term technical and financial viability. These risks can be categorised into 
feedstock, market, regulatory, operational, and financial tiers, each with corresponding mitigation strategies. 

Feedstock risk is the most critical factor, particularly in early-stage market development where waste 
segregation is limited and plastic streams are often contaminated. Mitigation requires securing long-term 
municipal concession agreements, developing dedicated collection systems for high-value polymers such as 
PET and HDPE, and investing in advanced sorting infrastructure including optical and AI-based sorting systems. 
Closed-loop capture systems at airports, malls, universities, and industrial facilities can also provide reliable, 
high-quality feedstock. 

Market risk arises from competition with low-cost virgin polymers produced domestically. Saudi Arabia’s 
petrochemical industry benefits from access to competitively priced hydrocarbon feedstock, making virgin resin 
economically attractive. This risk can be mitigated through long-term offtake agreements, certification of circular 
polymers (e.g., ISCC+), and alignment with recycled-content requirements and sustainability commitments from 
manufacturers. 

Regulatory risk relates to the timing and enforcement of key policy instruments such as Extended Producer 
Responsibility (EPR), landfill diversion mandates, and recycled-content standards. Clear regulatory timelines 
and stable policy signals improve investor confidence and enable long-term planning. 

Operational and technology risks include plant performance, feedstock variability, and equipment reliability. 
These risks are reduced through phased deployment, starting with mechanical recycling of high-value polymers 
before expanding into chemical recycling or waste-to-energy systems. Partnering with experienced technology 
providers and implementing robust quality control systems also improves operational stability. 

Financial risk can be mitigated through blended finance structures, public-private partnerships, concessional 
financing from national development funds, and guaranteed minimum waste volumes under municipal contracts. 

8.2 Strengths, Weaknesses, Opportunities, Threats (SWOT analysis for Saudi plastic recycling and 
waste-to-energy sector) 

A SWOT analysis provides a structured assessment of Saudi Arabia’s plastic recycling and waste-to-
energy sector, highlighting strategic advantages and key challenges that will shape market development. 

Strengths: 

Saudi Arabia benefits from strong government commitment to circular economy development under Vision 2030, 
supported by regulatory frameworks, infrastructure investment, and institutional leadership from the National 
Center for Waste Management and Saudi Investment Recycling Company. The Kingdom also has a large and 
consistent plastic waste stream driven by urbanisation, population growth, and high packaging consumption. A 
major strategic advantage is the presence of a globally competitive petrochemical industry led by SABIC, which 



UK-Saudi Waste-to-Energy 

23 | P a g e  

 

enables integration of recycled feedstock into domestic polymer production. Saudi Arabia also has strong 
investment capacity through sovereign funds and national financing institutions. 

Weaknesses: 

Despite strong structural advantages, the recycling sector remains in early development stages. Source 
segregation rates are low, and plastic waste streams often contain high contamination levels, reducing recycling 
efficiency. Recycling infrastructure, including Material Recovery Facilities and plastic recycling plants, is still 
expanding. Market demand for recycled polymers is growing but not yet fully supported by mandatory recycled-
content standards. In addition, data transparency and waste flow tracking systems are still being developed, 
creating uncertainty for investors. 

Opportunities: 

Significant opportunities exist in scaling mechanical recycling for PET and HDPE, which offer high recovery value 
and strong market demand. Chemical recycling presents additional opportunities for processing mixed and low-
quality plastic waste streams, particularly when integrated with petrochemical infrastructure. Waste-to-energy 
and RDF/SRF production offer solutions for residual plastics that cannot be recycled economically. Saudi 
Arabia’s large-scale infrastructure projects, urban developments, and industrial expansion create strong 
domestic demand for recycled materials. There is also potential for Saudi Arabia to become a regional hub for 
circular polymer production and recycling technology deployment. 

Threats: 

Key threats include volatility in virgin polymer prices, which can reduce the competitiveness of recycled materials. 
Delays in regulatory implementation, particularly EPR and recycled-content mandates, could slow investment. 
Technical challenges related to feedstock contamination and sorting efficiency may affect plant performance. 
There is also a risk of greenwashing or inconsistent certification standards, which could reduce market 
confidence in circular polymer products if not properly managed.  

 

Figure 8: SWOT analysis of Saudi Arabia’s plastic recycling and waste-to-energy sector, highlighting key strengths, weaknesses, 
opportunities, and threats influencing market development and circular economy transition. 
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8.3 Strategic positioning and differentiation levers 

Success in Saudi Arabia’s plastic recycling and waste-to-energy sector will depend heavily on strategic 
positioning, operational capabilities, and integration within the broader industrial ecosystem. The most successful 
operators will be those that secure reliable feedstock supply and establish strong downstream offtake 
relationships. 

Control over feedstock supply is one of the most important competitive advantages. Companies that secure 
municipal waste management concessions or develop dedicated collection systems for high-value plastic 
streams can ensure consistent plant utilisation and product quality. High-performance sorting and washing 
systems also provide a significant competitive advantage by improving material recovery yields and enabling 
production of higher-quality recycled polymers. 

Integration with petrochemical and manufacturing partners provides additional strategic value. Chemical 
recycling facilities supplying pyrolysis oil to petrochemical producers can participate directly in circular polymer 
production, benefiting from established industrial infrastructure and global distribution networks. 

Certification and quality assurance are also critical differentiation factors. Facilities that achieve recognised 
certification standards such as ISCC+ can access premium markets and supply certified circular polymers to 
global manufacturers seeking to meet sustainability targets. 

Technology innovation, including advanced sorting systems, digital waste tracking, and process optimisation, 
can further enhance operational efficiency and competitiveness. Companies that combine technology leadership 
with strong local partnerships and regulatory alignment will be best positioned for long-term success. 

8.4 Pathways for market entry, partnerships, licensing, and joint ventures 

There are multiple viable pathways for entering Saudi Arabia’s plastic recycling and waste-to-energy 

sector, depending on investor objectives, technical capabilities, and risk tolerance. 

One of the most effective entry strategies is through municipal concession partnerships. Private operators can 

partner with municipalities or national waste management entities to develop Material Recovery Facilities and 

recycling plants. These partnerships provide guaranteed feedstock supply and stable revenue streams through 

long-term service contracts. 

Joint ventures with Saudi industrial partners offer another effective entry route, particularly for chemical recycling 

and advanced waste processing technologies. These partnerships provide access to local regulatory expertise, 

industrial infrastructure, and market networks while supporting technology transfer and localisation objectives. 

Technology licensing models provide a lower-capital entry option for international technology providers. 

Companies can license sorting, recycling, or waste-to-energy technologies to local operators while maintaining 

intellectual property ownership and generating royalty revenue. 

Pilot-scale projects represent a useful initial entry approach. Demonstration projects can validate technical 

performance, establish regulatory compliance, and build relationships with local stakeholders before scaling to 

commercial operations. 

Advisory and technology services also offer valuable entry opportunities. Companies specialising in sorting 

technologies, certification systems, waste management consulting, or circular economy solutions can support 

sector development while establishing a foundation for future infrastructure investment. 
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8.5 Scenario planning and roadmap to scale 

A structured roadmap is essential for scaling plastic recycling and waste-to-energy infrastructure in Saudi 

Arabia from early-stage deployment to full industrial maturity. 

In the short term, the focus should be on expanding collection systems, deploying Material Recovery Facilities, 

and scaling mechanical recycling capacity for high-value polymers such as PET and HDPE. Establishing pilot 

chemical recycling and waste-to-energy projects will help validate technology performance and build operational 

experience. 

In the medium term, recycling infrastructure should expand to include integrated waste management facilities 

combining sorting, mechanical recycling, chemical recycling, and RDF/SRF production. Regulatory frameworks, 

including EPR implementation and recycled-content mandates, should be fully operational to support market 

demand for recycled materials. 

In the long term, Saudi Arabia has the potential to become a regional leader in circular polymer production and 

waste-to-energy technology deployment. Integration with petrochemical production will enable large-scale 

circular polymer manufacturing. Domestic recycling infrastructure will reduce landfill dependency while 

supporting industrial diversification and sustainability goals. 

With strong policy support, infrastructure investment, and private sector participation, Saudi Arabia can transition 

from landfill-dominated waste management to a fully integrated circular plastics economy aligned with Vision 

2030 and Circular Carbon Economy principles. 
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10 Appendices 

10.1 Appendix A: Selected planning indicators 

Indicator Planning value / range Notes 
Plastic share of MSW Often cited ~15–25% Varies by city/season; holy-city areas can be higher 

Per-capita MSW 
generation 

≈ 1.4–1.7 kg/day (reported) Adjust for pilgrim seasons in holy cities 

Diversion direction 
(national) 

High diversion by 2035 MWAN strategic communications 

2035 plastics diversion 
scenarios 

A 40–50%; B 25–35%; C 
<20% 

Planning envelopes, not predictions 

Currency conversion 1 USD ≈ 3.75 SAR Planning only 

 

10.2 Appendix B: Evidence notes from supplied Saudi case studies  

Hajj / holy city studies reported high per-capita waste generation during peak periods and identified plastics as 

a major fraction in Al-Haram-associated waste streams. Studies also noted extremely large volumes of 

disposable cups during Ramadan, materially contributing to plastic waste loads. A Madinah case study 

assessed energy potential from processing the plastic fraction via pyrolysis and framed this within Vision 2030 

waste-to-energy ambitions. 

Case Study References: 

• Abdul Aziz et al. Study of baseline data regarding solid waste management in the holy city of Makkah 

during Hajj 1427 (conference paper). 

• Rehan et al. Waste to Energy: A case study of Madinah City (Energy Procedia, 2017). 
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