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1. Executive Summary  

1.1 Key findings & strategic messages 

Key Opportunities 

• Large and growing municipal solid waste stream with low recovery rates: Saudi Arabia generates an 
estimated 14–18 million tonnes of municipal solid waste annually [1], driven by population growth, 
urbanisation, economic expansion, and major infrastructure development. However, the majority of this 
waste is currently disposed of in landfills, with recycling and recovery rates remaining limited. This creates 
a significant opportunity to develop modern waste management systems that prioritise recycling, resource 
recovery, and energy generation, particularly in major urban centres such as Riyadh, Jeddah, Makkah, and 
Dammam. 
 

• Strong alignment with Vision 2030 and national sustainability goals: Improved MSW management 
directly supports Saudi Arabia’s Vision 2030 objectives, including landfill diversion, resource efficiency, 
emissions reduction, and environmental protection. National targets to divert a substantial proportion of 
municipal waste away from landfill provide a clear long-term policy signal and support investment in 
recycling, waste-to-energy, and circular economy infrastructure. 
 

• Institutional leadership and investment mobilisation capacity: The establishment of the Saudi 
Investment Recycling Company (SIRC) and the National Center for Waste Management (MWAN) has 
created strong institutional capacity to drive waste sector transformation. These entities are supporting 
infrastructure development, public-private partnerships, and international collaboration, enabling the 
Kingdom to accelerate deployment of modern waste management systems. 
 

• Opportunity to develop integrated circular economy and waste-to-energy systems: Municipal solid 
waste contains significant recoverable value, including recyclable materials, organic waste suitable for 
composting or anaerobic digestion, and residual waste suitable for waste-to-energy conversion. 
Developing integrated waste management infrastructure can reduce landfill dependency, generate energy, 
create new industries, and support circular economy objectives. 
 

Key Risks 

• Heavy reliance on landfill disposal: Landfill remains the dominant waste management method across 
Saudi Arabia due to historically low disposal costs and limited recycling infrastructure. Without rapid 
expansion of recycling, recovery, and waste-to-energy capacity, landfill will continue to dominate waste 
disposal despite national policy objectives. 

• Limited segregation and feedstock quality challenges: Most municipal waste is collected as mixed 
waste, resulting in high contamination levels that reduce recycling efficiency and increase processing 
costs. The lack of widespread source segregation presents a major challenge for scaling recycling and 
material recovery systems. 

• Infrastructure and system maturity gaps: Modern waste management infrastructure, including sorting 
facilities, recycling plants, organic waste treatment, and waste-to-energy facilities, is still being developed. 
Rapid expansion will be required to handle growing waste volumes and achieve landfill diversion targets. 

• Financial and investment risks during early system transition: Waste management infrastructure 
requires significant capital investment, and project bankability depends on stable waste supply, 
supportive policy frameworks, and long-term revenue certainty. Without appropriate regulatory and 
financial support mechanisms, private sector investment may remain cautious. 
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Priority actions 

• Expand national waste collection, segregation, and sorting systems: Accelerate deployment of 
modern collection systems, source segregation programmes, and Material Recovery Facilities (MRFs) to 
improve recovery of recyclable materials and enhance feedstock quality. 

• Develop integrated waste treatment infrastructure: Support deployment of recycling plants, 
composting facilities, anaerobic digestion systems, and waste-to-energy facilities to maximise resource 
recovery and reduce landfill dependency. 

• Strengthen policy and regulatory frameworks: Implement landfill diversion targets, Extended 
Producer Responsibility (EPR), and waste management standards to support recycling markets and 
encourage private investment. 

• Enable investment through public-private partnerships and financing support: Use public-private 
partnership models, long-term municipal contracts, and financial incentives to accelerate infrastructure 
development and reduce investment risks. 

• Improve data systems, monitoring, and national coordination: Establish a national waste data and 
reporting framework to track waste generation, recovery rates, and landfill diversion performance, 
enabling evidence-based planning and policy implementation. 

1.2 Market size estimates & forecast highlights 

Saudi Arabia’s municipal solid waste management sector represents a large and rapidly growing market, 

driven by increasing waste volumes and expanding infrastructure investment. 

Total waste management expenditures are expected to increase significantly as the Kingdom invests in: 

• Collection and transportation systems 
• Recycling infrastructure 
• Organic waste treatment facilities 
• Waste-to-energy plants 
• Integrated waste management systems 

Major urban centres are expected to remain the primary focus of infrastructure deployment due to their large 
waste volumes and economic importance. Long-term market growth will be driven by national landfill diversion 
targets, infrastructure expansion, and increasing private sector participation. Waste-to-energy and recycling 
infrastructure are expected to play an increasingly important role in the waste management system, reducing 
landfill dependence and improving resource recovery. 

2 Introduction and Context 

Municipal solid waste (MSW) is an unavoidable by-product of modern urban life, reflecting population size, 

consumption patterns, economic activity, and infrastructure development. It includes organic waste, plastics, 

paper, metals, glass, and residual mixed materials generated from households, commercial establishments, 

institutions, and public spaces. While waste generation is closely linked to economic growth and urbanisation, 

ineffective management of municipal waste creates environmental, economic, and public health challenges. 

When improperly managed, waste contributes to greenhouse gas emissions, environmental pollution, resource 

loss, and land use pressures associated with landfill expansion. 

Globally, municipal solid waste generation is projected to increase significantly over the coming decades, driven 

primarily by urbanisation and economic growth. However, recycling and recovery rates remain uneven across 

regions, and landfill remains the dominant disposal pathway in many countries. A large proportion of municipal 

waste continues to be landfilled or improperly managed, resulting in resource losses and environmental risks. 
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This highlights a structural imbalance between waste generation and effective recovery, reinforcing the 

importance of transitioning toward integrated waste management systems that prioritise waste reduction, 

recycling, material recovery, and energy generation. 

 

Figure 1: Municipal solid waste generation worldwide in 2020, and projections from 2030 to 2050, showing an increase from 2.13 billion 
metric tons in 2020 to an estimated 3.78 billion metric tons by 2050. This steady growth reflects the combined impacts of population 
increase, urbanisation, and rising consumption, highlighting the urgent need to expand recycling, waste-to-energy, and circular economy 

solutions to manage future waste volumes sustainably [2]. 

Municipal solid waste contains substantial recoverable value. Organic waste can be converted into compost or 

biogas, recyclable materials such as paper, plastics, metals, and glass can be reprocessed into new products, 

and residual waste can be converted into energy through waste-to-energy technologies. Recovering these 

resources reduces landfill dependence, improves resource efficiency, and supports circular economy 

development. 

In Saudi Arabia, the municipal solid waste challenge is shaped by rapid urbanisation, population growth, rising 

consumption levels, infrastructure expansion, and large-scale development projects. High temperatures and 

water consumption patterns contribute to significant waste generation, particularly from packaging and organic 

waste streams. In addition, seasonal population surges linked to religious tourism in cities such as Makkah and 

Madinah result in temporary but substantial increases in waste volumes, placing additional pressure on waste 

management systems. 

Historically, municipal waste management in Saudi Arabia has focused primarily on collection and landfill 

disposal, with limited segregation, recycling, or recovery infrastructure. Low landfill costs and limited policy 

incentives historically reduced the economic viability of recycling and resource recovery. However, this landscape 

is rapidly changing. Vision 2030, the Saudi Green Initiative, and national waste sector reforms have elevated 

landfill diversion, recycling, and circular economy development as strategic national priorities. These initiatives 
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Figure 2: Global municipal solid waste generation by region, showing that OECD countries account for 44% of total waste, followed by 
East Asia and Pacific (21%), Latin America and the Caribbean (12%), Eastern and Central Asia (7%), Middle East and North Africa 
(6%), South Asia (5%), and Africa (5%). This distribution highlights the strong correlation between economic development and waste 
generation, with high-income OECD countries producing nearly half of global waste despite representing a smaller share of the global 
population [3]. 

aim to transition Saudi Arabia toward a modern, integrated waste management system that maximises resource 

recovery and minimises environmental impact. 

2.1 Purpose, scope, methodology & assumptions 

This report provides a comprehensive market and system assessment of municipal solid waste 
management in Saudi Arabia, with a focus on waste generation, composition, treatment pathways, recovery 
technologies, behavioural factors, and circular economy opportunities. The assessment considers the full 
municipal waste management value chain, including waste generation, collection, transportation, sorting, 
recycling, organic waste treatment, waste-to-energy conversion, and final disposal. 

The scope is limited to municipal solid waste generated from residential, commercial, and institutional sources. 
Industrial waste streams are considered only where they overlap with municipal waste systems. The report 
examines both current waste management practices and future transition pathways toward integrated circular 
waste management. 

Methodology includes: 

(i) Synthesis of project documentation and sector reports 
(ii) Review of Saudi national waste management strategies and regulatory frameworks. 
(iii) Analysis of peer-reviewed research and case studies on municipal waste generation, composition, and 

treatment. 
(iv) Assessment of infrastructure deployment, technology pathways, and investment trends. 
(v) Integration of behavioural science frameworks to evaluate waste management participation and system 

performance. 
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Unless otherwise stated, currency is expressed in USD, with a planning conversion rate of 1 USD ≈ 3.75 SAR. 
Where data sources differ, ranges are used to reflect uncertainty and variations in definitions, boundaries, 
seasonality, and measurement methodologies. 

2.2 Definitions, units, boundaries 

This report uses the following definitions and system boundaries: 

• Municipal solid waste (MSW): Waste generated from households, commercial establishments, institutions, 

and public spaces, including organic waste, plastics, paper, metals, glass, and residual waste. 

• Waste recovery: Processes that extract value from waste through recycling, composting, anaerobic 

digestion, or energy generation. 

• Recycling: Processing waste materials into secondary raw materials that can be used in manufacturing new 

products. 

• Organic waste treatment: Conversion of biodegradable waste into compost or biogas through composting 

or anaerobic digestion. 

• Waste-to-energy (WtE): Conversion of residual waste into electricity or heat through thermal or biological 

processes, including incineration, gasification, and anaerobic digestion. 

• Material Recovery Facility (MRF): Facility that sorts mixed waste into different material streams for 

recycling or recovery. 

• Units: Waste quantities are expressed in tonnes (t), kilotonnes (kt), and million tonnes (Mt). Energy is 

expressed in MJ/kg and kWh, and emissions in tonnes of CO₂ equivalent (tCO₂e). 

2.3 Why Saudi Arabia represents a distinctive municipal solid waste system 

Saudi Arabia’s municipal solid waste system is characterised by a unique combination of demographic, 
economic, geographic, and behavioural factors. 

The Kingdom has rapidly growing urban centres with high per-capita waste generation driven by rising living 
standards and consumption. Major infrastructure projects, urban expansion, and tourism development are further 
increasing waste generation rates. 

 

Figure 3: Generated MSW in Makkah during the 1993–2019 period, showing a general upward trend in MSW generation over time [4].  
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Saudi Arabia also has distinctive seasonal waste patterns associated with religious tourism. Cities such as 
Makkah and Madinah experience large temporary population increases during Hajj and Umrah, resulting in 
significant short-term increases in waste generation. These seasonal surges create operational challenges for 
waste collection, transportation, and disposal systems. 

The composition of municipal waste in Saudi Arabia is characterised by a high proportion of organic waste, 
reflecting food consumption patterns, along with significant quantities of recyclable materials such as plastics, 
paper, and metals. This composition presents strong opportunities for material recovery, organic waste treatment, 
and waste-to-energy conversion. 

Behavioural factors also play a critical role in shaping waste management outcomes. Waste segregation at 
source remains limited, and recycling participation depends heavily on public awareness, convenience, and 
social norms. Improving behavioural engagement through awareness programmes, enabling infrastructure, and 
social influence mechanisms is essential for improving recovery rates and achieving circular waste management 
objectives. 

At the same time, Saudi Arabia has strong enabling conditions for waste management transformation, including 
modern infrastructure, institutional capacity, investment resources, and national strategic alignment. These 
factors position the Kingdom to transition from landfill-based disposal toward an integrated circular waste 
management system that maximises resource recovery and minimises environmental impact. 

3 Saudi Arabia Context & Enabling Environment 

3.1 Institutional landscape 

Saudi Arabia has established a structured institutional framework to regulate, develop, and modernise the 
municipal solid waste sector. The National Center for Waste Management (MWAN) serves as the national 
regulator and strategic planner for waste management, with responsibilities including licensing, regulatory 
oversight, infrastructure planning, and national waste policy coordination. MWAN plays a central role in setting 
national waste management standards, improving system performance, and enabling circular economy 
transition. 

The Saudi Investment Recycling Company (SIRC), established by the Public Investment Fund (PIF), serves as 
the Kingdom’s primary investment vehicle for recycling and waste recovery infrastructure. SIRC is responsible 
for developing large-scale recycling facilities, waste-to-energy plants, and integrated waste management 
systems, often in partnership with international technology providers and private sector operators. 

Municipalities and regional authorities are responsible for operational waste collection, transportation, and 
service delivery. Increasingly, municipal waste management services are being delivered through public-private 
partnership (PPP) and concession models, enabling private sector participation, improving operational efficiency, 
and accelerating infrastructure deployment. 

This institutional structure provides a strong foundation for coordinated development of waste management 
infrastructure and circular economy systems. 

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. 

3.2 Strategic direction: Vision 2030, Saudi Green Initiative, and national waste strategy 

Municipal solid waste management is closely aligned with Saudi Arabia’s Vision 2030 sustainability, 
environmental, and economic diversification objectives. National waste management strategies emphasise 
landfill diversion, recycling expansion, and development of waste-to-energy capacity. 
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Saudi Arabia’s waste strategy aims to significantly reduce landfill dependency by increasing recycling, 
composting, and energy recovery from waste. Integrated waste management systems combining recycling, 
organic waste treatment, and waste-to-energy are expected to play a central role in achieving these targets. 

These objectives also align with the Saudi Green Initiative (SGI), which promotes environmental sustainability, 
emissions reduction, and circular economy development. Waste management transformation contributes directly 
to these goals by reducing landfill emissions, improving resource efficiency, and supporting renewable and 
alternative energy generation. 

Waste-to-energy is expected to play a particularly important role in managing residual waste streams that cannot 
be economically recycled, enabling recovery of energy while reducing landfill volumes. 

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

Saudi Arabia’s municipal solid waste infrastructure is currently undergoing a transition from a disposal-
oriented system toward an integrated recovery-oriented system. 

 

Figure 4: Integrated municipal solid waste management system framework, showing the flow of waste from generation and collection 
through material recovery (MRF), organic processing (anaerobic digestion), energy recovery (waste-to-energy), and final landfill disposal. 
The system highlights key recovery pathways that enable recycling, biogas production, energy generation, and landfill diversion, 

supporting circular economy and sustainable waste management objectives. 

Historically, waste management systems focused primarily on collection and landfill disposal, with limited sorting, 
recycling, or treatment capacity. While collection coverage in major cities is generally high, waste segregation at 
source remains limited, resulting in mixed waste streams that reduce recovery efficiency. 

Modern waste management systems require several key infrastructure components, including: 

• Efficient waste collection and transportation systems 

• Material Recovery Facilities (MRFs) for sorting recyclable materials 

• Organic waste treatment facilities such as composting and anaerobic digestion plants 

• Recycling facilities for plastics, paper, metals, and glass 

• Waste-to-energy plants for residual waste 

• Engineered landfill facilities for final disposal 
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Key infrastructure gaps include limited sorting capacity relative to waste generation volumes, insufficient organic 
waste treatment capacity, and limited deployment of waste-to-energy facilities. These gaps present both 
challenges and opportunities for infrastructure expansion and investment. 

In addition, seasonal waste surges in cities such as Makkah and Madinah require flexible infrastructure capable 
of managing temporary increases in waste volumes. 

3.4 Waste generation statistics, composition, and regional distribution 

Municipal solid waste generation in Saudi Arabia is substantial and continues to grow. Total municipal 
waste generation is estimated in the tens of millions of tonnes annually, driven primarily by population growth, 
urbanisation, and economic expansion. 

 

 

Figure 5: Composition of Middle East solid waste by material type, showing that organic waste constitutes the largest share at 61%, 
followed by paper (14%) and plastics (9%), with smaller contributions from glass (3%), metals (3%), and other materials (10%). This 
distribution highlights the dominance of organic waste globally, while plastics represent a significant recyclable fraction, underscoring the 
importance of improving plastic recovery and recycling systems to reduce landfill dependency and environmental leakage [5]. 

Waste generation is concentrated in major urban regions, including Riyadh, Jeddah, Makkah, Madinah, and 
Dammam metropolitan area. Waste composition typically includes Organic waste (largest fraction), Plastics, 
Paper and cardboard, Metals, Glass, Residual mixed waste. 

Organic waste represents the largest proportion of municipal waste, reflecting food consumption patterns and 
commercial activity. Recyclable materials such as plastics, paper, and metals represent significant recovery 
opportunities. Waste generation patterns also vary seasonally, particularly in religious tourism centres such as  
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Figure 6: Composition of municipal solid waste in Saudi Arabia by material type, showing that organic materials constitute the dominant 
fraction at 65.5%, followed by metals/minerals (8.3%), wood (8.0%), textile (6.4%), plastics (5.2%), glass (4.6%), and others (2.0%). The 
high proportion of organic waste highlights strong potential for anaerobic digestion and composting, while the presence of plastics, metals, 
and paper represents significant opportunities for material recovery and recycling to support circular economy objectives [6-8]. 

Makkah and Madinah, where waste volumes increase significantly during pilgrimage periods. These seasonal 
variations require flexible and scalable waste management infrastructure. 

    Table 1: Composition of municipal solid waste produced in Saudi Arabia [6-8]. 

S# Waste Category Fraction 
(%) 

Components 

1 Organic materials 65.5 Food waste and paper materials 

Food waste 37.0 Foodstuff, fruits and vegetable refuse, peel etc. 

Paper 28.5 Waste papers, cardboard, box board, bags, magazines, tissue 
papers, newspapers, toilet papers 

2 Plastics 5.2 Disposable glass, spoons, plates, wrapping films, bags, plastic 
bottles and polythene 

3 Glass 4.6 Bottles, glassware, bulbs, ceramics etc. 

4 Wood 8.0 All products comprised of wood 

5 Textile 6.4 Cloths, diapers etc. 

6 Metals/minerals 8.3 Cans, wires, bottles, aluminum cans, foils 

7 Others 2.0 Leathers, rubber, fibers, yard waste, soils, tyres, appliances and 
electronics 
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3.5 Behavioural baseline: waste generation, segregation, and participation patterns 

Behavioural factors play a central role in determining waste management system performance. Waste 
segregation, recycling participation, and disposal practices are influenced by public awareness, convenience, 
infrastructure availability, and social norms [9]. 

Currently, most municipal waste in Saudi Arabia is disposed of as mixed waste, reflecting limited segregation at 
source. This reduces recycling efficiency, increases processing costs, and limits recovery of valuable materials. 

Key behavioural barriers include: 

• Limited public awareness of proper waste segregation practices 

• Lack of convenient segregation infrastructure 

• Low perceived importance of recycling 

• Absence of consistent behavioural incentives 
 

 

Figure 7: Behavioural Change Model framework illustrating the interconnected dimensions of individual, group, and community levels, 
and their role in supporting change planning, change creation, and change enhancement. The model highlights how coordinated 

behavioural interventions across multiple social levels contribute to achieving broader community impact and sustainable outcomes. 

Behavioural patterns are influenced by convenience and infrastructure availability. When segregation 
infrastructure is easily accessible and clearly communicated, participation rates improve significantly. Improving 
waste segregation behaviour is essential to improving recycling performance and reducing landfill dependence. 

3.6 Behaviour change initiatives and enabling frameworks 

Saudi Arabia has begun implementing behavioural change initiatives to improve waste management 
participation and system performance. These initiatives focus on improving awareness, providing enabling 
infrastructure, and encouraging sustainable waste management practices. 
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Behavioural science frameworks, such as the COM-B model (Capability, Opportunity, Motivation) [10], provide a 
structured approach to improving waste management behaviour. These frameworks emphasise the need to: 

• Improve public awareness and knowledge (Capability) 

• Provide convenient infrastructure and access (Opportunity) 

• Strengthen motivation through social norms and incentives (Motivation) 

Behaviour change programmes include: 

• Public awareness campaigns 

• Deployment of colour-coded waste bins 

• Educational initiatives in schools and communities 

• Social norm messaging and community engagement 

• Pilot programmes to improve segregation and recycling behaviour 

Behaviour change interventions are essential complements to infrastructure deployment. Without improved 
public participation and behavioural alignment, recycling and waste recovery systems cannot achieve full 
effectiveness. 

3.7 Transition toward integrated circular waste management systems 

Saudi Arabia is transitioning from a landfill-dominated waste management system toward an integrated 
circular system that prioritises resource recovery, recycling, and energy generation. 

Future waste management systems are expected to incorporate: 

• Expanded recycling infrastructure 

• Organic waste treatment facilities 

• Waste-to-energy plants 

• Integrated waste management systems 

• Improved segregation and collection systems 

This transition will enable Saudi Arabia to reduce landfill dependency, recover valuable materials, generate 
energy from waste, and support national sustainability and circular economy objectives. 

4 Market & Demand Analysis 

4.1 Market framing: three linked markets in MSW 

The municipal solid waste system in Saudi Arabia should be understood as three interconnected markets 
that together determine the performance and economics of waste management and circular recovery: 

1. Service market: This includes waste collection, transportation, transfer stations, sorting facilities (Material 
Recovery Facilities – MRFs), treatment plants, landfill operations, and waste-to-energy facilities. This is the 
largest and most mature segment of the MSW system and represents the backbone of waste management 
operations. 

2. Resource recovery market: This includes recovered materials such as recycled plastics, paper, metals, 
glass, compost from organic waste, and refuse-derived fuel (RDF). These recovered outputs can be reused in 
manufacturing, agriculture, and energy production, creating economic value while reducing landfill dependency. 

3. Energy recovery market: This includes conversion of residual waste into energy through waste-to-energy 
technologies such as incineration, anaerobic digestion, and emerging thermal conversion technologies. This 
segment is expected to grow as Saudi Arabia seeks to reduce landfill reliance and recover value from non-
recyclable waste streams. 
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The growth of these markets depends on improvements in waste capture, segregation, treatment infrastructure, 
policy support, and behavioural participation. 

4.2 Supply: municipal waste generation, capture, and system constraints 

Saudi Arabia generates tens of millions of tonnes of municipal solid waste annually, providing a large and 

growing feedstock base for recycling, recovery, and energy generation. Waste generation is concentrated in 

major urban centres such as Riyadh, Jeddah, Makkah, Madinah, and Dammam, reflecting population density 

and economic activity. 

However, the primary constraint is not the total volume of waste generated, but the efficiency with which waste 

is captured, segregated, and directed toward recovery pathways. Currently, most municipal waste is collected 

as mixed waste and transported directly to landfill, limiting opportunities for material recovery and recycling. 

Seasonal waste surges in holy cities such as Makkah and Madinah create additional waste management 

challenges [11]. During pilgrimage periods such as Hajj and Ramadan, waste generation increases significantly 

due to higher population density and increased consumption of packaged goods and food products. These 

seasonal surges create both operational challenges and opportunities for improved recovery if effective 

segregation and capture systems are deployed. 

Waste composition analysis shows that organic waste represents the largest waste fraction, followed by plastics, 

paper, metals, and glass. Each of these waste streams represents a potential feedstock for recycling, 

composting, or energy recovery, provided that waste is properly captured and segregated. 

4.3 Demand: where recovered materials and energy can be utilised 

Recovered materials and energy products from municipal solid waste have several potential demand 
pathways within Saudi Arabia and international markets. 

Recycled materials demand: Recovered plastics, paper, metals, and glass can be used in domestic 
manufacturing industries, including packaging, construction materials, consumer products, and industrial 
applications. Saudi Arabia’s strong manufacturing and petrochemical sectors provide potential domestic demand 
for recycled materials. 

Organic waste recovery demand: Compost and organic soil amendments produced from organic waste can 
be used in agriculture, landscaping, and environmental restoration projects. Organic waste can also be converted 
into biogas through anaerobic digestion, providing renewable energy. 

Energy recovery demand: Waste-to-energy facilities produce electricity and heat that can be integrated into 
national energy systems. Refuse-derived fuel (RDF) can also be used in industrial processes such as cement 
production, replacing fossil fuels. 

Export demand: Recovered materials can also be exported to international recycling markets, particularly during 
early stages of domestic recycling system development. 

The development of stable demand for recovered materials and energy is essential to support investment in 
waste recovery infrastructure. 

4.4 Market segmentation by waste stream and recovery pathway 

Municipal solid waste in Saudi Arabia can be segmented into several major waste streams, each with different 

recovery potential and treatment pathways. 
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Waste 

stream 

Main sources Recovery 

potential 

Typical recovery 

pathway 

Saudi context 

considerations 

Organic 

waste 

Food waste, green 

waste 

High Composting, anaerobic 

digestion, biogas 

Largest waste fraction; 

strong recovery potential 

Plastics Packaging, 

consumer waste 

Medium–high Mechanical recycling, 

chemical recycling, 

waste-to-energy 

Requires improved 

segregation 

Paper and 

cardboard 

Packaging, offices, 

commercial 

High Mechanical recycling Established recycling 

markets 

Metals Cans, packaging, 

household items 

Very high Recycling and reuse High economic value 

Glass Beverage 

containers, 

packaging 

High Recycling Requires clean 

segregation 

Residual 

waste 

Mixed 

contaminated 

waste 

Low (material), 

high (energy) 

Waste-to-energy, landfill Major feedstock for 

waste-to-energy 

 

Organic waste represents the largest opportunity for resource recovery, followed by recyclable materials such 

as plastics, paper, and metals. Residual waste that cannot be recycled represents the primary feedstock for 

waste-to-energy systems. 

Behavioural factors strongly influence recovery potential. Waste segregation at source significantly improves 

recovery efficiency, while mixed waste reduces recycling quality and economic viability. 

4.5 Current treatment pathways: landfill dominance and emerging alternatives 

Historically, landfill has been the dominant waste management pathway in Saudi Arabia due to low 

disposal costs and limited alternative infrastructure. Most municipal waste continues to be disposed of in 

landfill facilities. 

 

However, Saudi Arabia is actively transitioning toward integrated waste management systems that prioritise 

recycling, organic waste treatment, and energy recovery. 

Key emerging pathways include: 

• Expansion of recycling infrastructure 

• Deployment of composting and anaerobic digestion facilities 

• Development of waste-to-energy plants 

• Integrated waste management facilities 
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Waste-to-energy technologies are particularly important for managing residual waste streams that cannot be 

economically recycled. 

4.6 Growth outlook: three scenarios for MSW recovery and circular transition 

1. Scenario A: Policy-led circular economy acceleration 

This scenario assumes strong regulatory enforcement, rapid infrastructure deployment, and effective 

behavioural change interventions. Waste segregation improves significantly, recycling and organic waste 

treatment infrastructure expands, and waste-to-energy facilities are deployed at scale. 

Expected outcome: 

Landfill dependency decreases significantly, with recycling, composting, and waste-to-energy recovering a large 

share of municipal waste.rHDPE. 

2. Scenario B: Steady ramp or gradual system improvement 

In this scenario, infrastructure expands steadily but behavioural participation and policy enforcement improve 

gradually. Recycling and recovery increase but landfill remains an important disposal pathway. 

Expected outcome: 

Moderate improvement in recovery rates, with continued reliance on landfill for a significant share of waste. 

3. Scenario C: Slow transition and landfill persistence 

This scenario assumes slower infrastructure deployment, limited behavioural change, and continued reliance 

on landfill disposal due to low costs and limited policy enforcement. 

Expected outcome: 

Landfill remains the dominant waste disposal method, with limited growth in recycling and energy recovery. 

5 Technology & Process Landscape 

Saudi Arabia’s municipal solid waste management system is undergoing a transition from traditional 

disposal-focused practices to integrated waste-to-value technologies. As shown in figure below, current waste 

management practices in the Kingdom are primarily based on land dumping, incineration, and composting. Land 

dumping remains a widely used method but is associated with environmental challenges such as greenhouse 

gas emissions, leachate generation, and groundwater contamination. Incineration reduces waste volume and 

produces energy, but it also generates by-products such as fly ash and bottom ash that require careful handling. 

Composting provides a pathway for organic waste treatment and produces organic fertilisers, although it is 

limited to biodegradable waste streams and has relatively slow processing rates. 

To address these limitations, new technologies are being introduced to improve resource recovery and reduce 

landfill dependency. Anaerobic digestion represents a key biological treatment pathway, converting organic 

waste into biogas, which can be used for electricity generation, industrial energy supply, or upgraded into 

transportation fuels. This process also produces digestate, which can be utilised as a soil amendment. In parallel, 

thermochemical technologies such as pyrolysis offer advanced solutions for plastic and mixed waste streams. 

Pyrolysis converts plastic waste into valuable outputs including liquid fuels, gases, and char, enabling recovery 

of energy and chemical feedstocks while reducing environmental impacts. 
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Figure 8: Municipal solid waste management practices and emerging waste-to-value technologies in Saudi Arabia, highlighting current 

disposal methods and advanced recovery pathways such as anaerobic digestion and pyrolysis for energy and resource recovery. 

The integration of these advanced technologies supports Saudi Arabia’s strategic objective to develop a circular 

economy, reduce landfill dependency, and enhance domestic energy and material recovery. These waste-to-

value pathways are particularly important for managing plastic waste, which cannot be effectively treated through 

conventional biological processes and requires thermochemical recycling or energy recovery solutions. 

5.1 Collection, segregation, and sorting: the foundation of MSW recovery 

Effective municipal solid waste management begins with reliable collection, segregation, and sorting 

systems, which determine the technical feasibility and economic performance of downstream recycling, 

composting, and waste-to-energy processes. In Saudi Arabia, collection coverage is generally high in major 

urban centres such as Riyadh, Jeddah, and Dammam, ensuring that most waste generated is captured and 

transported [12] . However, waste is predominantly collected as mixed municipal solid waste, with limited 

segregation at source. This mixed collection approach increases contamination, reduces recovery efficiency, and 

limits the quality of recovered materials. 

Transitioning toward structured collection systems is essential to improve recovery performance. International 

best practice involves two-stream or multi-stream collection systems that separate organic waste from dry 

recyclables, enabling higher recovery efficiency and improved material quality. Source segregation significantly 

improves recycling yields, reduces treatment costs, and enables efficient organic waste processing through 

composting or anaerobic digestion. 
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Material Recovery Facilities (MRFs) play a critical role as the first processing stage in modern waste 

management systems. These facilities use mechanical and automated sorting technologies to separate mixed 

waste into distinct material streams. Typical MRF technologies include: 

• Conveyor systems and manual sorting lines 

• Mechanical screens to separate materials by size 

• Magnetic separators for ferrous metals 

• Eddy current separators for non-ferrous metals 

• Optical and near-infrared (NIR) sorting systems for plastics and paper 

• Air classifiers for density-based separation 

Investment in modern MRF infrastructure is essential to support Saudi Arabia’s transition toward circular waste 

management. High-quality sorting enables recovery of recyclable materials and preparation of residual waste 

streams for waste-to-energy conversion. 

Behavioural participation plays a critical role in enabling effective sorting. Proper waste segregation at source 

reduces contamination and improves sorting efficiency. Public awareness, convenient infrastructure, and 

behavioural incentives are essential to support effective segregation. 

5.2 Organic waste treatment: composting and anaerobic digestion 

Organic waste represents the largest component of municipal solid waste in Saudi Arabia, making it a 
critical target for recovery and treatment. Organic waste includes food waste, green waste, and biodegradable 
materials from households, restaurants, and commercial activities. 

Two primary technologies are used for organic waste treatment: 

• Composting: Composting is a biological process that converts organic waste into compost through 
controlled aerobic decomposition. Compost can be used in agriculture, landscaping, and soil 
improvement applications. Composting reduces landfill volumes, improves soil quality, and supports 
sustainable agriculture. 

• Anaerobic digestion (AD): Anaerobic digestion converts organic waste into biogas and digestate 
through microbial processes in oxygen-free environments. Biogas can be used to generate electricity or 
heat, while digestate can be used as fertiliser. 

Anaerobic digestion offers several advantages: 

• Renewable energy generation 

• Reduction of methane emissions from landfill 

• Resource recovery from organic waste 

Saudi Arabia has strong potential for expanding organic waste treatment infrastructure due to the large proportion 
of organic waste in municipal waste streams. 

5.3 Recycling technologies for dry recyclable materials 

Dry recyclable materials such as plastics, paper, metals, and glass can be recovered through mechanical 
recycling processes. These processes convert waste materials into secondary raw materials that can be used in 
manufacturing new products. 

Mechanical recycling typically involves several stages: 

• Collection and sorting 

• Shredding and size reduction 
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• Washing and cleaning 

• Separation and purification 

• Processing into recycled raw materials 

Recovered materials can be used in various applications, including packaging, construction materials, industrial 
products, and consumer goods. 

Metals represent the most economically valuable recyclable materials due to their high recovery value and 
established recycling markets. Paper and cardboard also have strong recycling potential, while plastics require 
more advanced sorting and processing to achieve high-quality recovery. Recycling reduces demand for virgin 
raw materials, conserves energy, and reduces environmental impact. 

5.4 Waste-to-energy technologies for residual waste 

Waste-to-energy (WtE) technologies provide recovery pathways for residual waste that cannot be 
economically recycled. These technologies convert waste into electricity, heat, or fuel, reducing landfill volumes 
while recovering energy value. 

Several waste-to-energy technologies are relevant for Saudi Arabia: 

• Mass-burn incineration: Waste is combusted in controlled conditions to generate steam, which drives 
turbines to produce electricity. 

• Refuse-derived fuel (RDF) and solid recovered fuel (SRF): Residual waste is processed into fuel that 
can be used in industrial facilities such as cement plants. 

• Anaerobic digestion: Organic waste is converted into biogas for energy generation. 

• Emerging thermal conversion technologies: Gasification and pyrolysis convert waste into fuel or 
energy under controlled conditions. 

Waste-to-energy offers several advantages: 

• Significant reduction in landfill volumes 

• Energy recovery from waste 

• Improved waste management system efficiency 

However, waste-to-energy should be prioritised for residual waste only, after recycling and material recovery 
options have been maximised. 

5.5 Landfill systems and engineered disposal  

Despite the expansion of recovery technologies, landfill remains an essential component of waste 

management systems for residual materials that cannot be recovered [13]. 

Modern engineered landfills include: 

• Liners to prevent groundwater contamination 

• Gas capture systems to reduce methane emissions 

• Environmental monitoring systems 

Improved landfill design reduces environmental risks and enables recovery of landfill gas for energy generation. 

However, landfill represents the lowest-value waste management pathway and results in loss of valuable 

materials and energy.  
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5.6 Integrated waste management systems 

Modern waste management systems integrate multiple technologies to maximise recovery and minimise 

landfill disposal. 

Integrated systems typically include: 

• Collection and segregation infrastructure 

• Sorting facilities 

• Recycling plants 

• Organic waste treatment facilities 

• Waste-to-energy plants 

• Engineered landfill facilities 

These integrated systems enable recovery of materials, energy, and organic resources from waste streams. 

Saudi Arabia is actively transitioning toward integrated waste management systems to support circular economy 

objectives. 

5.7 Quality, standards, monitoring, and system performance 

Quality control, standards, and monitoring are essential to ensure effective waste management system 

performance. 

Key requirements include: 

• Defined material quality standards 

• Monitoring of recycling and recovery performance 

• Environmental compliance and emissions control 

• Certification and traceability systems 

Strong quality and regulatory frameworks support system reliability, attract investment, and ensure 

environmental protection. Saudi Arabia is strengthening its waste management standards and monitoring 

systems to support circular economy transition. 

6 Economics, Finance & Business Models 

6.1 Cost stack and value drivers 

The economics of municipal solid waste management in Saudi Arabia are driven by a combination of 

operational costs, infrastructure investments, and revenue opportunities from recovered materials and energy. 

The cost stack typically includes several major components: 

Collection and transportation costs: Collection and transportation represent the largest operational cost 

component, often accounting for 40–60% of total system costs [14]. These costs depend on population density, 

distance to treatment facilities, fuel costs, labour, and fleet efficiency. Inefficient routing, mixed waste collection, 

and seasonal waste surges increase operational costs. 

Sorting and processing costs: Material Recovery Facilities (MRFs), recycling plants, composting facilities, and 

waste-to-energy plants incur costs associated with labour, energy, maintenance, and processing equipment. 
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Processing costs are highly sensitive to feedstock quality, with higher contamination levels increasing sorting 

complexity and reducing recovery efficiency. 

Disposal costs (landfill): Landfill disposal has historically been the lowest-cost waste management option in 

Saudi Arabia due to land availability and limited disposal fees. However, landfill costs include long-term 

environmental management, land use opportunity costs, and methane emissions management. 

Infrastructure capital costs: Waste management infrastructure requires substantial capital investment, 

including: 

• Material Recovery Facilities 

• Composting and anaerobic digestion plants 

• Recycling plants 

• Waste-to-energy facilities 

• Engineered landfill facilities 

Revenue from recovered materials and energy: Recovered materials such as metals, plastics, paper, and 

glass generate revenue through resale in domestic and international markets. Organic waste treatment 

generates compost and biogas, while waste-to-energy facilities generate electricity and heat. 

Feedstock quality is a key economic driver. Clean, segregated waste improves recovery efficiency, reduces 

processing costs, and increases revenue potential. 

6.2 CAPEX and scale: infrastructure investment requirements 

Municipal solid waste infrastructure requires substantial capital investment to transition from landfill-

dominated disposal to integrated recovery systems. 

Typical infrastructure capital investment requirements include: 

Material Recovery Facilities (MRFs): Capital costs vary depending on capacity, automation level, and 

technology sophistication. Modern automated facilities require higher initial investment but provide significantly 

improved recovery efficiency. 

Organic waste treatment facilities: Composting and anaerobic digestion facilities require moderate capital 

investment and offer strong long-term economic potential due to organic waste availability and renewable energy 

generation potential. 

Waste-to-energy facilities: Waste-to-energy plants require high capital investment due to complex engineering, 

emissions control systems, and energy generation equipment. However, these facilities provide long-term waste 

management capacity and energy generation. 

Recycling plants: Recycling facilities for plastics, paper, and metals require capital investment in sorting, 

processing, and manufacturing equipment. 

Infrastructure becomes economically viable when supported by: 

• Stable waste supply through municipal contracts 

• Reliable material recovery and energy generation 

• Strong regulatory and policy support 

• Long-term operational planning 
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Economies of scale play a critical role in improving financial performance. Larger facilities typically achieve lower 

per-tonne processing costs and improved financial returns. 

6.3 Business models and market structures 

Several business models are used in municipal solid waste management systems, particularly in 

transitioning markets such as Saudi Arabia. 

Municipal service contracts and concessions: Municipalities contract private operators to provide waste 
collection, sorting, treatment, and disposal services. These contracts provide stable revenue streams and enable 
infrastructure investment. 

Public-private partnerships (PPP): Public-private partnership models allow private sector investment in waste 
management infrastructure, with government support through long-term contracts and regulatory frameworks. 
PPP models reduce public sector financial burden while enabling infrastructure development. 

Integrated waste management operators: Integrated operators manage multiple stages of the waste 
management value chain, including collection, sorting, recycling, and energy recovery. Integrated systems 
improve operational efficiency and maximise resource recovery. 

Waste-to-energy operators: Waste-to-energy facilities generate revenue through waste processing fees and 
electricity sales. 

Recycling and resource recovery businesses: Recycling operators generate revenue through sale of 
recovered materials and processing fees. 

These business models are expected to expand as Saudi Arabia transitions toward integrated waste 
management systems. 

6.4 Financing and investment mechanisms 

Waste management infrastructure development requires significant financial investment. Several financing 
mechanisms are used to support infrastructure deployment. 

• Government investment and sovereign funding: Government-backed entities such as the Public 
Investment Fund support waste infrastructure investment through strategic funding and project 
development. 

• Public-private partnerships: PPP models enable private sector investment while reducing public sector 
financial risk. 

• Project finance and infrastructure investment funds: Infrastructure projects are often financed through 
project finance structures supported by long-term contracts. 

• Green finance and sustainability-linked investment: Waste management projects qualify for green finance 
and sustainability-linked investment due to their environmental benefits. 

Stable regulatory frameworks and long-term waste supply contracts are essential to attract private investment. 

6.5 Sensitivity analysis, key economic performance drivers 

Several factors significantly influence the economic performance of waste management infrastructure: 

Waste capture and segregation rates: Improved segregation increases recycling efficiency and improves 
financial returns. 

Landfill costs and policy incentives: Low landfill costs reduce economic incentives for recycling and waste-
to-energy. Increasing landfill diversion policies improves recovery economics. 
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Energy prices and material market prices: Electricity prices and recovered material prices influence revenue 
potential. 

Infrastructure utilisation rates: Higher facility utilisation improves financial performance. 

6.6 Risk, mitigation, and investment outlook 

Municipal solid waste infrastructure investment in Saudi Arabia offers strong long-term potential but 
involves several technical, financial, operational, and regulatory risks. These risks can be effectively mitigated 
through appropriate project structuring, institutional support, and financing mechanisms. 

Feedstock supply and quality risk 

Waste treatment facilities require stable and predictable waste supply to operate efficiently. Variations in waste 
volume, seasonal fluctuations, and poor segregation can reduce facility utilisation and recovery efficiency. 

Mitigation strategies include: 

• Long-term municipal concession and waste supply agreements 

• Minimum guaranteed tonnage contracts 

• Regional waste aggregation systems 

Saudi Arabia’s centralised waste planning and municipal control over waste flows significantly reduce supply 
risk. 

Technology and operational risk 

Waste-to-energy, recycling, and organic treatment facilities require reliable operation and technical expertise. 
Technology underperformance or operational inefficiencies can affect financial performance. 

Mitigation strategies include: 

• Deployment of proven, commercially established technologies 

• Partnerships with experienced international operators 

• Phased project deployment and pilot validation 

• Strong maintenance, monitoring, and operational training 

Saudi Arabia’s ability to partner with global technology providers reduces technical risk. 

Regulatory and policy risk 

Waste infrastructure projects require long-term regulatory stability, permitting certainty, and clear policy direction. 

Mitigation strategies include: 

• Long-term concession agreements and regulatory approvals 

• Alignment with Vision 2030 and national waste strategy 

• Clear licensing and compliance frameworks through MWAN 

• Stable landfill diversion and waste management policies 

Saudi Arabia’s strong institutional framework provides high regulatory stability. 

Market and revenue risk 

Revenue from recovered materials and energy can fluctuate depending on market demand and pricing. 

Mitigation strategies include: 

• Long-term offtake agreements for energy and recovered materials 

• Diversified revenue streams (processing fees, energy sales, material recovery) 
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• Integration with domestic manufacturing and energy markets 

• Waste processing fees to ensure baseline revenue stability 

Waste-to-energy projects benefit from stable processing and electricity revenues. 

Funding options and financing mechanisms 

Saudi Arabia has access to strong financing mechanisms to support waste infrastructure deployment. 

• Public-private partnerships (PPP): PPP models allow private investors to finance and operate waste 
infrastructure under long-term municipal contracts, reducing public financial burden and improving 
operational efficiency. 

• Sovereign and government-backed investment: Government-backed entities such as the Public 
Investment Fund support infrastructure deployment through direct investment and co-investment, 
improving project bankability. 

• Project finance and infrastructure investment: Waste infrastructure can be financed through project 
finance structures supported by long-term concession agreements and predictable revenue streams. 

• Green and sustainability-linked finance: Waste management projects qualify for green bonds, ESG 
investment, and climate-linked financing due to their environmental benefits. 

7 Regulatory, Policy & Market Instruments 

Saudi Arabia has established a comprehensive regulatory and policy framework to modernise municipal 

solid waste management and support the transition from landfill-based disposal toward integrated circular waste 

management systems. This framework combines legal mandates, institutional oversight, investment support, 

and behavioural policy instruments to improve waste recovery, reduce environmental impact, and attract private 

sector participation. 

7.1 Waste Management Law and regulatory framework 

Saudi Arabia’s Waste Management Law provides the legal foundation for waste sector governance, 

covering waste collection, transport, treatment, recycling, and disposal. The law establishes regulatory oversight, 

licensing requirements, environmental standards, and compliance obligations for waste management operators. 

The National Center for Waste Management (MWAN) serves as the national regulator responsible for: 

• Licensing waste management operators 

• Establishing technical and operational standards 

• Monitoring environmental compliance 

• Coordinating national waste management strategy 

• Enabling private sector participation 

The law also promotes waste recovery, recycling, and safe disposal while discouraging uncontrolled dumping 
and environmentally harmful practices. 

This regulatory framework provides the institutional foundation necessary to support infrastructure investment 
and sector transformation. 

7.2 National strategy, Vision 2030, and landfill diversion objectives 

Municipal solid waste management is closely aligned with Saudi Arabia’s Vision 2030 sustainability and 

environmental objectives. National waste strategy emphasises reducing landfill dependency and increasing 

waste recovery through recycling, organic waste treatment, and waste-to-energy deployment. 
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Landfill diversion targets are central to national waste strategy, with long-term objectives to significantly reduce 
landfill disposal and increase resource recovery. These targets are supported by national investment 
programmes, infrastructure development, and regulatory reforms. 

Integrated waste management systems combining recycling, composting, and waste-to-energy are expected to 
form the backbone of Saudi Arabia’s future waste management framework. 

7.3 Standards, licensing, and operational compliance 

Waste management facilities must comply with national standards and licensing requirements established 

by MWAN and environmental authorities. These standards govern facility design, operational performance, 

emissions control, environmental protection, and waste handling procedures. 

Licensing frameworks apply to: 

• Waste collection and transportation operators 

• Recycling and treatment facilities 

• Composting and anaerobic digestion facilities 

• Waste-to-energy plants 

• Landfill facilities 

Environmental compliance requirements ensure safe operation and minimise environmental impact. 

Clear licensing and regulatory standards improve investor confidence and support long-term infrastructure 
development. 

7.4 Waste-to-energy policy and energy integration 

Waste-to-energy is recognised as an important pathway for managing residual municipal waste that cannot 

be economically recycled. National waste strategy supports deployment of waste-to-energy facilities to reduce 

landfill volumes and recover energy value. 

Waste-to-energy facilities contribute to: 

• Landfill diversion 

• Energy generation and diversification 

• Resource recovery and circular economy objectives 

Electricity generated from waste-to-energy plants can be integrated into national energy systems, supporting 
energy security and sustainability goals. Waste-to-energy deployment is expected to expand as part of Saudi 
Arabia’s long-term waste management strategy. 

 

7.5 Economic instruments and private sector participation 

Saudi Arabia is actively promoting private sector participation in waste management through structured 
concession models, public-private partnerships, and infrastructure investment programmes. 

Key policy instruments include: 

• Long-term municipal concession contracts 

• Public-private partnership (PPP) frameworks 

• Infrastructure investment programmes 

• Regulatory support for recycling and recovery facilities 
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These mechanisms improve project bankability and enable private sector investment in waste infrastructure. 

Government-backed investment through sovereign entities also supports infrastructure deployment. 

7.6 Data, monitoring, and performance tracking 

Effective waste management requires accurate data collection, monitoring, and performance reporting. 

MWAN is developing national systems to track waste generation, recovery rates, recycling performance, and 

landfill diversion. 

Monitoring systems enable: 

• Improved infrastructure planning 

• Performance evaluation and compliance monitoring 

• Evidence-based policy development 

• System optimisation and efficiency improvement 

Reliable data systems are essential to support long-term sector development. 

7.7 Behavioural policy instruments and public participation 

Behavioural change is recognised as a critical enabler of effective waste management. Policy instruments 

increasingly incorporate behavioural interventions to improve waste segregation, recycling participation, and 

public engagement. 

Behavioural policy instruments include: 

• Public awareness campaigns 

• Deployment of segregated waste collection infrastructure 

• Educational programmes and community engagement 

• Social norm messaging and behavioural interventions 

• Pilot programmes to improve segregation behaviour 

Behavioural change programmes improve waste capture, reduce contamination, and enhance recovery 

efficiency. Behavioural interventions complement infrastructure deployment and improve overall system 

performance. 

7.8 Localisation, industrial development, and circular economy alignment 

Waste management policy also supports broader industrial and economic objectives, including localisation 

of waste infrastructure, development of domestic recycling capacity, and circular economy growth. 

Policy priorities include: 

• Developing domestic recycling and waste treatment capacity 

• Supporting technology transfer and industrial development 

• Integrating waste recovery with manufacturing and energy systems 

• Promoting circular economy principles across industries 

These initiatives support economic diversification, job creation, and environmental sustainability. 
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7.9 Trade policy, localisation, and local content requirements 

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

industrial diversification under Vision 2030. These policies aim to develop domestic waste management and 

recycling capacity, reduce reliance on imported raw materials, and strengthen national capabilities in resource 

recovery and circular economy industries. 

Local content requirements encourage the establishment of waste sorting, recycling, organic waste treatment, 

and waste-to-energy infrastructure within the Kingdom. Developing domestic treatment capacity allows municipal 

solid waste to be processed locally, enabling recovery of valuable materials such as recycled plastics, metals, 

paper, compost, and energy. This supports domestic manufacturing, agriculture, and energy systems while 

reducing reliance on imported raw materials. 

Localisation also plays a critical role in developing Saudi Arabia’s waste-to-energy sector. Waste-to-energy 

facilities convert locally generated municipal waste into electricity and industrial fuels, contributing to energy 

diversification and improving resource efficiency. By using domestic waste as a feedstock, these facilities support 

national energy security and circular carbon economy objectives. 

Saudi Arabia actively encourages international technology partnerships to accelerate sector development. 

Foreign companies typically enter the waste management sector through joint ventures, public-private 

partnerships, licensing agreements, or technology transfer arrangements with Saudi partners. These 

partnerships enable deployment of advanced waste treatment technologies while supporting local workforce 

development, knowledge transfer, and domestic industrial capability. 

Local content policies may also influence procurement decisions and infrastructure investment, with preference 

given to operators and suppliers that contribute to domestic industrial development and sustainability objectives. 

This creates strong incentives for international and domestic companies to establish waste management, 

recycling, and waste-to-energy infrastructure within Saudi Arabia. 

7.10 Landfill diversion mandates and economic enforcement instruments 

Landfill diversion is a central pillar of Saudi Arabia’s municipal solid waste management strategy and 

circular economy transition. Historically, landfill has been the dominant waste disposal pathway due to low 

disposal costs, land availability, and limited treatment infrastructure. However, landfill disposal results in loss of 

valuable materials and energy, as well as environmental impacts including greenhouse gas emissions and land 

use pressures. 

Saudi Arabia’s national waste management strategy prioritises landfill diversion through expanded recycling, 

organic waste treatment, and waste-to-energy deployment. These pathways enable recovery of valuable 

materials and energy from municipal waste streams while reducing landfill dependence. 

Recycling and material recovery allow plastics, metals, paper, and glass to be reintroduced into 

manufacturing supply chains, supporting resource efficiency and industrial sustainability. Organic waste can be 

converted into compost or biogas through composting and anaerobic digestion, providing agricultural inputs and 

renewable energy. Residual waste that cannot be economically recycled can be converted into electricity or 

industrial fuel through waste-to-energy systems, significantly reducing landfill volumes. 

Economic enforcement instruments play a critical role in supporting landfill diversion and improving recovery 

rates. These instruments include licensing and regulatory compliance requirements, waste management 

performance targets, and monitoring systems that ensure waste is properly managed and treated. Municipal 
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concession contracts increasingly include landfill diversion targets and performance-based incentives, 

encouraging operators to maximise recycling, treatment, and energy recovery. 

As waste management systems mature, economic instruments such as landfill disposal fees, differential pricing 

mechanisms, and structured waste management tariffs are expected to strengthen incentives for recycling and 

waste-to-energy deployment. These mechanisms improve the economic competitiveness of waste recovery 

relative to landfill disposal. 

Infrastructure investment in Material Recovery Facilities, composting plants, anaerobic digestion facilities, and 

waste-to-energy plants is essential to achieving landfill diversion objectives. These facilities enable recovery of 

valuable materials and energy while reducing environmental impact. 

Strong regulatory enforcement, combined with infrastructure investment, policy support, and behavioural change 

programmes, will be essential to achieving Saudi Arabia’s landfill diversion targets. These measures will enable 

the Kingdom to transition toward a modern, integrated municipal waste management system aligned with Vision 

2030 sustainability and circular economy objectives. 

8 SWOT, Competitive Strategy & Entry Options 

8.1 Risk tiers & mitigation levers 

Deployment of municipal solid waste infrastructure in Saudi Arabia involves multiple layers of risk that must 
be actively managed to ensure long-term technical, operational, and financial performance. These risks can be 
categorised into feedstock, market, regulatory, operational, financial, and behavioural tiers, each requiring 
specific mitigation strategies. 

Feedstock risk is the most fundamental constraint, particularly in systems transitioning from landfill-based 
disposal to recovery-based waste management. Waste streams are often mixed and contaminated due to limited 
segregation at source, reducing recovery efficiency and affecting recycling and waste-to-energy performance. 
Mitigation strategies include securing long-term municipal concession agreements, deploying dedicated 
collection systems, investing in Material Recovery Facilities, and implementing behavioural change programmes 
to improve segregation and feedstock quality. 

Market risk relates to demand and pricing for recovered materials such as recycled plastics, metals, paper, 
compost, and energy generated from waste-to-energy facilities. Fluctuations in material prices and demand can 
affect project revenue. This risk can be mitigated through long-term offtake agreements, integration with 
domestic manufacturing and energy systems, and diversification of revenue streams across material recovery, 
processing fees, and energy generation. 

Regulatory risk relates to the timing and enforcement of landfill diversion mandates, licensing requirements, 
and waste recovery targets. Clear regulatory frameworks, stable concession agreements, and alignment with 
Vision 2030 waste management objectives significantly reduce regulatory uncertainty. 

Operational and technology risks include plant performance variability, feedstock inconsistency, and 
equipment reliability. These risks are mitigated through phased infrastructure deployment, adoption of proven 
technologies, partnerships with experienced operators, and robust monitoring and maintenance systems. 

Financial risk arises from the capital-intensive nature of waste management infrastructure. Mitigation strategies 
include public-private partnerships, sovereign-backed investment, concessional financing, and long-term 
concession agreements providing predictable revenue streams. 

Behavioural risk represents a critical system-level risk. Poor waste segregation behaviour reduces recovery 
efficiency and increases processing costs. Behavioural interventions such as public awareness campaigns, 
convenient segregation infrastructure, and incentive programmes significantly improve system performance. 
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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 municipal solid waste management 

sector, highlighting structural advantages and key challenges influencing system transformation. 

Strengths: 
Saudi Arabia benefits from strong government commitment to waste sector modernisation under Vision 2030, 
supported by institutional leadership from MWAN and investment capacity through the Public Investment Fund 
and Saudi Investment Recycling Company. The Kingdom generates large and consistent municipal waste 
volumes due to population growth and urbanisation, providing a stable feedstock base for recycling and energy 
recovery. Saudi Arabia also has strong infrastructure development capacity and energy integration capability, 
supporting waste-to-energy deployment. 

Weaknesses: 
Despite strong structural advantages, the waste management system remains heavily reliant on landfill disposal. 
Waste segregation at source is limited, resulting in mixed waste streams that reduce recovery efficiency. 
Recycling, organic waste treatment, and waste-to-energy infrastructure are still expanding. Waste data 
transparency and material flow tracking systems are also evolving, creating uncertainty in system planning and 
investment decisions. 

 

Figure 9: SWOT analysis of Saudi Arabia’s municipal solid waste (MSW) management sector, highlighting key strengths such as strong 
government support and infrastructure capacity, weaknesses including landfill dependency and limited segregation, opportunities for 
expanding recycling and waste-to-energy systems, and threats related to economic, operational, and regulatory challenges affecting 
sector development. 

Opportunities: 
Significant opportunities exist to expand recycling, composting, anaerobic digestion, and waste-to-energy 
infrastructure. Organic waste recovery offers major potential due to its large share of municipal waste. Waste-to-
energy deployment provides an effective solution for residual waste management while supporting energy 
diversification. Saudi Arabia’s large-scale urban development and infrastructure projects create strong demand 
for integrated waste management solutions. The Kingdom also has the potential to become a regional leader in 
waste-to-energy and circular waste management technologies. 
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Threats: 
Key threats include continued reliance on landfill disposal due to historically low disposal costs, which can slow 
recovery infrastructure deployment. Infrastructure rollout delays, feedstock contamination, and behavioural 
barriers may limit recovery efficiency. Technical and operational challenges in deploying advanced treatment 
technologies may affect project performance. Economic fluctuations and regulatory delays could also affect 
private sector investment and market development. 

8.3 Strategic positioning and differentiation levers 

Success in Saudi Arabia’s municipal solid waste sector will depend on operational capability, infrastructure 

integration, and strategic positioning within the waste management value chain. 

Control over feedstock supply represents the most important competitive advantage. Operators that secure long-
term municipal concession agreements and integrate with municipal waste collection systems can ensure stable 
facility utilisation and operational performance. Integrated waste management capability provides additional 
strategic advantage. Operators that combine collection, sorting, recycling, organic waste treatment, and waste-
to-energy systems can maximise resource recovery and improve financial performance. 

Technology capability is another key differentiation factor. Deployment of advanced sorting systems, waste-to-
energy technologies, and organic waste treatment systems improves recovery efficiency and operational 
reliability. Operational efficiency, including waste logistics optimisation, facility utilisation, and system integration, 
significantly improves competitiveness. Behavioural integration also represents an important strategic lever. 
Operators that support segregation programmes and behavioural engagement can significantly improve 
feedstock quality and recovery efficiency. 

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

Multiple pathways exist for private sector participation and international entry into Saudi Arabia’s municipal 

solid waste sector. 

Municipal concession partnerships represent the most effective entry route. Private operators can partner 

with municipalities to develop and operate waste collection, sorting, recycling, and waste-to-energy infrastructure 

under long-term concession agreements. These partnerships provide stable feedstock supply and predictable 

revenue streams. 

Public-private partnerships (PPP) enable private sector investment in infrastructure development while sharing 

risk with government entities. PPP models are widely used for waste-to-energy plants, recycling facilities, and 

integrated waste management systems. 

Joint ventures with Saudi partners provide access to local regulatory knowledge, infrastructure, and market 

networks while supporting localisation and technology transfer objectives. 

Technology licensing and service provision provide lower-capital entry opportunities for international 

technology providers specialising in sorting, recycling, waste-to-energy, and waste management system 

optimisation. 

Pilot and demonstration projects provide an effective initial entry strategy, allowing validation of technology 

performance and development of local operational experience before full-scale deployment. 

8.5 Scenario planning and roadmap to scale 

A  phased roadmap is essential for scaling Saudi Arabia’s municipal solid waste management system from 

landfill-dominated disposal toward integrated circular waste management. 
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Short-term priorities include expanding waste collection and sorting infrastructure, deploying Material 

Recovery Facilities, and implementing behavioural change programmes to improve waste segregation. Pilot 

recycling, composting, and waste-to-energy projects should be deployed to establish operational capability. 

Medium-term priorities include expanding recycling, organic waste treatment, and waste-to-energy 

infrastructure across major urban centres. Integrated waste management systems combining sorting, recycling, 

organic treatment, and energy recovery should be deployed. Regulatory frameworks and concession models 

should be fully implemented to support private sector investment. 

Long-term priorities include full transition toward integrated circular waste management systems, with landfill 

used only for residual materials. Waste-to-energy infrastructure will play a critical role in managing residual 

waste, while recycling and organic waste treatment will recover valuable resources. Saudi Arabia has the 

potential to become a regional leader in circular waste management and waste-to-energy deployment. 

With strong policy support, infrastructure investment, institutional leadership, and behavioural alignment, Saudi 

Arabia can transition from landfill-based disposal toward a modern circular waste management system aligned 

with Vision 2030 and sustainability objectives. 
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10 Appendices 

This section provides system boundaries, behavioural framework summary, and reference notes used 

throughout this report. These appendices clarify terminology, analytical assumptions, and technical context for 

municipal solid waste management in Saudi Arabia. 

10.1 Municipal solid waste composition overview 

Typical municipal solid waste composition in Saudi Arabia includes: 

• Organic waste (largest fraction) 

• Plastics 

• Paper and cardboard 

• Metals 

• Glass 

• Residual mixed waste 

Organic waste represents the largest recovery opportunity through composting and anaerobic digestion. 

Recyclable materials such as plastics, paper, metals, and glass represent important material recovery streams. 

Residual waste represents feedstock for waste-to-energy systems. 

Waste composition may vary by region, population density, economic activity, and seasonal factors such as 

religious tourism. 

10.2 Waste management technology summary 

Municipal waste management systems typically include the following technology components: 

• Collection and transportation: Waste collected from households and commercial sources and 

transported to treatment facilities. 

• Sorting and material recovery: Material Recovery Facilities separate recyclable materials from mixed 

waste streams. 

• Recycling systems: Mechanical recycling converts waste materials into secondary raw materials. 

• Organic waste treatment: Composting and anaerobic digestion convert organic waste into compost and 

biogas. 

• Waste-to-energy systems: Thermal and biological processes convert residual waste into electricity and 

fuel. 

• Landfill disposal: Engineered landfills provide final disposal for residual waste that cannot be recovered. 

Integrated waste management systems combine these technologies to maximise resource recovery and 

minimise landfill disposal. 
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Figure 10: Waste management hierarchy illustrating the preferred order of waste handling strategies, prioritising prevention and reuse as 
the most sustainable options, followed by recycling and energy recovery, with disposal as the least preferred option. This hierarchy 
supports circular economy principles by minimising waste generation, maximising resource recovery, and reducing reliance on landfill 
disposal. 

10.3 Behavioural framework for waste management system performance 

Behavioural participation plays a critical role in municipal waste management system effectiveness. Waste 

segregation, recycling participation, and disposal behaviour significantly influence recovery efficiency and 

system performance. 

Behavioural performance is influenced by three key factors: 

• Capability: Public knowledge and awareness of waste segregation and recycling practices. 

• Opportunity: Availability of waste segregation infrastructure, convenient collection systems, and 

enabling environmental conditions. 

• Motivation: Social norms, incentives, and public engagement influencing participation in sustainable 

waste practices. 

Behavioural interventions such as public awareness campaigns, segregated waste bins, and community 

engagement programmes significantly improve waste recovery performance. Behavioural change complements 

infrastructure deployment and improves economic and environmental outcomes. 

10.4 System boundaries and scope limitations 

This report focuses on municipal solid waste generated from: 

• Residential sources 

• Commercial establishments 

• Institutional sources 

• Public and municipal waste streams 

Industrial waste is included only where it overlaps with municipal waste systems. 

The analysis covers: 

• Waste generation 
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• Collection and sorting 

• Recycling and material recovery 

• Organic waste treatment 

• Waste-to-energy conversion 

• Landfill disposal 

• Infrastructure investment and economics 

• Regulatory and behavioural frameworks 

Virgin material production and industrial manufacturing processes are outside the primary scope of this report. 

10.5 Data sources and methodology notes 

This report is based on synthesis of: 

• Saudi national waste management strategy and MWAN documentation 

• Institutional and regulatory publications 

• Industry reports and technical studies 

• Peer-reviewed academic research 

• Technology provider documentation 

• Behavioural science frameworks and waste management pilot studies 

Where precise data is unavailable or varies across sources, ranges and scenario-based analysis are used. 

10.6 Abbreviations 

Abbreviation Meaning 

MSW Municipal Solid Waste 

MWAN National Center for Waste Management 

SIRC Saudi Investment Recycling Company 

MRF Material Recovery Facility 

WtE Waste-to-Energy 

RDF Refuse-Derived Fuel 

SRF Solid Recovered Fuel 

PPP Public-Private Partnership 

CAPEX Capital Expenditure 

OPEX Operating Expenditure 

Vision 2030 Saudi Arabia national development strategy 
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