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  Abstract: Iraq is not an exception to the urgent global issue of solid waste management. Solid 

waste output has increased dramatically as a result of population growth, urbanization, and 

industrialization, placing enormous strain on the environment and public health. This article seeks to 

provide a thorough analysis of the condition of solid waste treatment in Iraq at the moment, noting the 

difficulties encountered and exploring future waste management techniques. In order to provide useful 

insights on the current practices and potential developments of solid waste treatment in Iraq, the study 

focuses on a comprehensive review of the body of available literature and government reports. The 

results will be a useful tool for stakeholders, researchers, and legislators who want to enhance waste 

management procedures nationwide. 
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INTRODUCTION 

Solid waste management is an urgent environmental and public health challenge facing countries around 

the world and Iraq is no exception[1]. Located in the heart of the Middle East, Iraq has a rich historical 

heritage and diverse landscapes, from the fertile valleys of the Tigris and Euphrates rivers to the vast 

deserts of the west. However, as the country experiences rapid urbanization, industrialization and 

population growth, the generation of solid waste is increasing, requiring urgent attention and long-term 

solutions[2]. Solid waste management issues in Iraq are diverse and complex, requiring a comprehensive 

understanding of  socio-economic, cultural and environmental aspects[3]. Over the years, urban centers 

have multiplied, attracting large numbers of rural people in search of better livelihood opportunities. This 

demographic shift  has put pressure on existing waste management infrastructure, leading to increasing 

challenges in efficient waste collection, transportation and disposal[4]. One of the main factors 

contributing to the increase in solid waste production is the shift in consumption patterns. Increased 

disposable income has led to  widespread use of single-use plastics and packaging, further increasing the 

waste burden[5]. Furthermore, the rise of industrial activities and the growing popularity of consumer 

goods have increased the diversity and toxicity of waste, further complicating its management[6]. 

Historically, waste operations in Iraq have been characterized by traditional methods such as open-air 

dumping and incineration, especially in rural areas[7]. While these methods could previously be suitable 

for small-scale waste volumes, they have become unsustainable in the face of rapid urbanization. 

Garbage dumping and open burning release harmful pollutants and greenhouse gases into the 

atmosphere, endangering public health and contributing to environmental degradation[8]. The 
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environmental consequences of inadequate solid waste management are significant. Unregulated 

dumping and burning of waste contaminates soil, water  and air, posing serious health risks to 

communities living near landfills[9]. The leaching of toxic substances into groundwater  threatens  

drinking water quality, while the release of methane and other greenhouse gases from  waste 

decomposition contributes to climate change[10]. In addition, poor management of solid waste has 

adverse impacts on biodiversity and ecosystems[11]. For example, plastic waste poses a significant 

threat to marine life, with rivers carrying non-biodegradable plastic downstream of the Tigris and 

Euphrates,  eventually reaching the Gulf[12]. This pollution affects marine ecosystems and the 

livelihoods of coastal communities that depend on fishing and tourism[13]. Recognizing the gravity of 

the situation, the Iraqi government, in collaboration with international organizations and NGOs, has 

taken steps to address the solid waste management challenge. Several waste management projects have 

been launched in major cities such as Baghdad, Basra and Mosul, focusing on initiatives to collect, 

recycle and turn waste into energy[14]. These projects aim to alleviate immediate waste management 

problems and promote sustainable practices. In addition, awareness campaigns and education programs 

have been launched to empower people to segregate their waste and dispose of it responsibly[15]. These 

efforts aim to promote a culture of waste reduction, reuse and recycling at the individual and community 

level. Despite these positive initiatives, several obstacles stand in the way of effective solid waste 

management in Iraq[16]. Insufficient funding, outdated waste management infrastructure and  lack of 

technical expertise remain significant barriers. In addition, political instability and security concerns in 

some regions  further complicate waste management efforts. This comprehensive assessment of the state 

of solid waste management in Iraq aims to shed light on the challenges and opportunities facing the 

country[17]. By analyzing waste generation rates, waste composition, current waste management 

practices and current policies, this study aims to provide sustainable solutions appropriate to the socio-

economic context. unique society and environment of Iraq. The ultimate goal of this effort is to develop 

a comprehensive and practical education[18].  

 

2.LITERATURE REVIEW 

2.2. Solid Waste Management 

2.2.1. Common history approach  

Solid waste management has evolved significantly over the centuries, driven by changing social 

attitudes, technological advances and environmental concerns[19]. In the 19th century, waste 

management was a relatively simple process, especially in rural areas.However, as urbanization 

increases, cities face increasing waste management challenges due to higher population densities and the 

accumulation of non-biodegradable waste.Cities face huge amounts of waste, including plastics, metals 

and other non-biodegradable materials.In the early 20th century, incineration became a popular waste 

management method, allowing waste volume reduction and energy recovery[20].By the mid-20th 

century, landfills had become the primary method of waste disposal[21].Waste reduction and recycling 

programs have evolved as public awareness of the environmental impact of waste has 

increased[22].Governments and organizations have begun promoting recycling efforts to conserve 

resources and reduce landfill use.In addition, composting programs for organic waste have become 

popular, transferring biodegradable waste from landfills and turning it into useful compost[23].In the 

21st century, solid waste management continues to be an important issue, with an increasing focus on 

sustainable practices and circular economy principles[24].Many countries and cities have set ambitious 

waste diversion and recycling targets to reduce their environmental footprint.As concerns about climate 

change and environmental pollution increase, waste management is likely to become an even more 

important aspect of future sustainable development and resource management.Government, industry and 
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individuals must continue to work together to find innovative and responsible ways to manage solid 

waste[25]. 

2.2.2. Management of municipal solid waste in Iraq  

Solid waste management in Iraq is facing significant challenges due to the rapid increase in waste 

generation, which is estimated to be around 31,000 tons per day[26]. The National Solid Waste 

Management Plan (NSWMP) for Iraq was developed in 2007 by collaboration of international waste 

management specialists, which contains recommendations for development and explains the background 

for decisions. The key principles of waste strategy development in Iraq can be summarized as sustainable 

development, proximately principles and self-sufficiency, precautionary principles, polluter pays 

principle, producer responsibility, and waste hierarchy Regarding medical waste management, the 

Ministry of Health and the United Nations Development Programmed (UNDP) in Iraq have signed a $25 

million agreement to strengthen medical waste management in the country, which is part of the $100 

million Iraq Covid-19 Vaccination Project (ICVP), a loan financed by the World Bank to support the 

Government of Iraq`s rollout of the COVID-19 vaccine[27]. Under the agreement, UNDP will procure 

and install approximately 180 shredder autoclaves which convert medical waste – largely from COVID-

19 vaccinations – such as syringes, ampules, dressings, and personal protective equipment like masks 

and gloves into ordinary waste for safe disposal. Solid waste management in Iraq faces significant 

challenges due to the rapid increase in waste generation and the lack of modern and efficient waste 

treatment and disposal infrastructure[28]. However, efforts are underway to address these challenges, 

including the National Solid Waste Management Plan (NSWMP) and a partnership between the Ministry 

of Health and UNDP to strengthen waste management. 

 

2.2.3. Operational strategy of municipal solid waste management  

Municipal solid waste management (MSWM) is an important aspect of urban planning and 

environmental sustainability[29].MSWM's operational strategy includes an integrated set of actions and 

processes for the management, collection, transportation, treatment and disposal of solid waste generated 

by a city or municipality. The following are the key elements of an operational strategy for municipal 

solid waste management: 

Separation of waste at source :Encourage and educate residents to separate waste at source into different 

categories such as organic waste, recyclable materials (paper, plastic, glass, metal) and non-recyclable 

materials[30]. This makes subsequent processes more efficient and reduces the amount of waste that 

ends up in landfills. 

Collection and transportation: Develop a systematic collection system with appropriate waste collection 

points, regular collection times and efficient transportation methods[31]. This could involve trash cans, 

trucks, compactors, or even innovative methods like community waste collection initiatives. 

Resource recycling and recovery: Set up recycling facilities, such as paper mills, plastic recycling plants, 

or composting facilities. Recycling reduces the need for raw materials, conserves energy and reduces 

environmental pollution[32]. 

Composting: Build a composting facility to treat organic waste. Composting turns organic waste into 

nutrient-rich compost, which can be used for agricultural or landscaping purposes[33].  

Facilities that turn waste into energy: In some cases, where recycling and composting are not enough, 

waste-to-energy facilities may be considered[34]. These plants convert non-recyclable waste into energy 

through various processes such as incineration or gasification. However, it is essential to ensure that 

these facilities meet stringent environmental standards. 

Landfill management: If the goal is to minimize landfilling, this may still be necessary for some types of 

waste. Properly designed and managed landfills should be used, considering factors such as location, 

containment systems, leachate treatment and methane capture to minimize environmental impact[35]. 
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Community awareness and education: Conduct awareness campaigns to educate residents about waste 

segregation, proper disposal methods and the importance of reducing waste generation[36].  Proper 

handling of MSW requires an understanding of its physical and chemical properties. The physical 

properties of MSWs include density, moisture content, particle size and distribution, field capacity, and 

permeability[37]. Humidity is the amount of water present in the waste and is an important physical 

property because water exceeding the field capacity will form leachate, which can be a major problem in 

landfills.  MSW chemistry includes organic and inorganic material composition, calorific value, final 

analysis, immediate analysis and non-combustibility[38]. Organic materials in MSW include compounds 

with the elements carbon, hydrogen, oxygen, and nitrogen, which make up proteins and organic acids. 

MSW`s final analysis determines the percentage of carbon, hydrogen, nitrogen, sulfur and oxygen in the 

waste .MSW analysis instantly determines the percentage of moisture, volatiles, fixed carbon and ash in 

the waste .Non-combustible materials include glass, ceramics, metals, dust and ash, and make up 12-

25% of dry solids[39] .Understanding the physical and chemical properties of MSW is critical for proper 

waste treatment and management. 

 

2.2. Environmental Impacts of War and Urban Solid Waste in Iraq 

 

The conflict lasted from March 20, 2003 to December 18, 20, involving the invasion of Iraq by a 

coalition of international forces led by the United States[40]. 

Oil spills and fires: One of the immediate environmental consequences of the war was the deliberate 

burning of oil wells and storage by the retreating Iraqi forces. The intentional burning of oil wells has 

caused massive fires, releasing large amounts of toxic fumes, soot, and greenhouse gases into the 

atmosphere. Oil spills and destruction of water treatment facilities have resulted in water pollution, 

posing health risks to people and affecting aquatic life[41]. 

Exhausted Uranium Ammunition (DU):The use of depleted uranium ammunition by coalition forces in 

war has raised concerns about the long-term effects on the environment and health[42]. 

Deforestation and habitat destruction: Conflict and military operations, including bombing, have resulted 

in deforestation and habitat destruction in various parts of Iraq[43]. 

Agricultural damage: War and subsequent instability disrupted agricultural activities, affecting food 

production and food security in the region[44]. 

The impact of climate change: The burning of oil wells and the release of greenhouse gases during the 

conflict have contributed to climate change and global warming. Archaeological sites and monuments 

have been looted or destroyed, causing irreparable damage to Iraq's cultural heritage. It is important to 

note that the environmental impacts of the war in Iraq are closely related to its humanitarian and 

geopolitical consequences[45]. War damage to infrastructure, economy and society has exacerbated its 

overall environmental consequences. Despite efforts to address environmental problems after the war, 

the long-term impact on Iraq's environment remains a challenge[46]. 

 

3.RESULT AND DISCUSSION 

  

 Iraq's urban waste management system is not only an environmental and safety concern, but also an 

economic opportunity for the thousands of people involved in waste collection, reuse and recycling[2]. 

However, the performance indicators expected for Iraqi solid waste management have the potential to 

meet the needs of local solid waste management systems and projects.Iraq faces serious environmental 

problems, exacerbated by destabilization by occupying forces, leading to the collapse of state institutions 

and posing high environmental risks. These risks continue to threaten people's health, livelihoods and 

safety.Lack of proper waste management infrastructure in Iraq contributes to the waste management 
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crisis[5]. The country suffers from operational and managerial deficiencies in its municipal solid waste 

management system   . Rapid economic growth, high population growth, rising personal incomes and 

sectarian conflict have exacerbated Iraq's garbage disposal problem. Baghdad alone generates more than 

1.5 million tons of solid waste each year. is receiving. As a result, most of the waste ends up in 

unregulated landfills without regard for human health or the environment [27]  . This situation puts a 

huge strain on the waste management infrastructure    . Efforts have been made in Iraq to address the 

problem of waste disposal .However, further improvements and investments are needed to establish a 

comprehensive and efficient waste management system in Iraq .In summary, Iraq's municipal solid waste 

management system is considered an environmental and safety issue[35]. However, it is also an 

economic opportunity for waste collectors, recyclers and reuse efforts, and the expected KPIs for waste 

management have the potential to meet the needs of on-site waste management systems and projects. 

increase. it is hidden. Iraq faces serious environmental problems due to the collapse of state institutions 

and the accompanying high environmental risks[7]. Lack of proper waste management infrastructure, 

operational and administrative weaknesses, and overloading of existing infrastructure all contribute to 

Iraq's waste management crisis. Efforts have been made to address this problem, but further 

improvements and investments are needed to establish efficient waste management systems in the 

country[28]. 

 

4.CONCLUSION AND PERSPECTIVE 

   

Iraq faces major challenges in dealing with solid waste effectively.Unfortunately, Iraq's waste 

management system is struggling to keep up with growing demand, resulting in inadequate collection, 

treatment and recycling infrastructure. Another major problem is the limited capacity of Iraq's waste 

treatment and recycling facilities. Several measures can be taken to address the challenges of solid waste 

management in Iraq and reduce its impact on the environment. Investment in infrastructure, Iraq is 

investing in developing an efficient and effective solid waste collection and treatment infrastructure. This 

includes expanding waste treatment and recycling facilities to reduce the amount of waste sent to 

landfills. Community Awareness and Education, raising public awareness of the importance of proper 

waste disposal and recycling can promote responsible waste management practices in the 

community.Promoting Recycling By encouraging recycling efforts and supporting the growth of the 

recycling industry, we can significantly reduce the amount of waste that ends up in landfills and 

conserve valuable resources.International  support, Working with international organizations and seeking 

financial support, sharing knowledge and best practices will help strengthen Iraq's waste management 

capacity.It is critically important that Iraq prioritize the development of comprehensive and sustainable 

waste management strategies that take into account environmental protection, public health and resource 

conservation.By adopting modern practices and learning from successful waste management models 

around the world, Iraq can move towards a cleaner and healthier environment for its people.  
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