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1. Introduction 

Environmentally speaking, construction waste is 
one of the cornerstones affecting present some 
environmental urgencies historically conditioned 
by urbanization and a significant growth in 
construction and demolition in countries 
worldwide (Yi et al., 2024; Zhikang and Wusheng, 
2021; Namia et al., 2022; Yu et al., 2024; Pengping 
et al., 2023). Global production of waste is 
estimated to be 2.01 billion tons by 2025 [United 

Nations Environment Programmed and Global 
Alliance for Buildings and Construction (2025)], 
which could have a huge demand on natural 
resources, soil, water, air pollution Francesco et 
al., 2024; Hussein et al., 2020; Cha et al., 2014; 
Ding et a l., 2012. Notwithstanding the ‘waste’ 
nature of construction waste, it can also become a 
source for green production in the event where its 
life cycle stages are managed well such as 
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A B S T R A C T 
 

 

Construction and demolition waste (C&DW), which are continuously generated in 
emerging cities, is one of the largest solid waste streams worldwide and its 
management has become a problem for every city government. For the purpose of 
environmentally sound development, recycling such waste is an essential part of green 
building as it provides environmental and financial benefits. The present study 
investigates construction waste recycling techniques, with a focus on comparative 
analysis between typical applications in Iraq and those adopted globally as best 
practices; these include sorting technology, mechanical processing, and advanced 
treatment processes which are used together to produce sustainable building 
materials. And it discusses the barriers that prevent the spread of these technologies in 
Iraq, ranging from the absence of legislative infrastructure, technical awareness to 
others that countries that have adopted circular economy policies and technological 
innovation have witnessed. Based on these comparisons, the study provides policy 
recommendations that can be implemented in Iraq to encourage adoption and 
penetration of recycling technologies such as environmental policy support, 
development of incentives for investment in clean technologies and incorporation of 
green building principles into local laws. This is a move toward environmentally 
sustainable building industry. 
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recycling, reusing or recovering energy (UNEP, 
2022; Linda et al., 2022; Muvavagi and Whitman, 
2023). System of managing construction waste 
effectively is essential for saving our natural 
resources from raping, minimize the dependency 
on raw materials like river sand and stone chips 
along with cement or clay brick, re duce green - 
house gas emissions f rom new building material 
manufacturing as well as promotes small business 
entrepreneurs to establish recycling business 
industries in locality (Dong et al., 2019; Devaki 
and Sh anmujabria, 2023; Chiang and Min, 2020). 
Besides, good management lead to attainment of 
UN's STG Goal 11 (Sustainable Cities and 
Communities) (UN News, 2022, Jinan & Fadel, 
2024; Oseni et al., 2021) and goal number 12 
(Responsible Consumption and Production) (UN 
News, 2022; Luoxiang et al., 24). On the other 
hand, improper management of waste has led to 
large carbon foot print and environmental 
pollution (Shamni et al., 2024; Singh et al., 2023). 
It is estimated that the solid waste combined with 
the construction and demolition wastes amounts 
to 30–40% of total solid waste in the world 
(ISPRA, 2020; Chen et al., 2022; Dong et al. The 
United Nations Environmental Program (in UNEP) 
indicates that recycling 50% to 90% of 
construction waste can save between 5–26% in 
costs and assist create employment opportunities. 

International obligations: to apply standards like 
BREEAM or LEED, it is necessary to recycle a 
minimum of 70% urban waste which leads to 
sustainable cities (Rongrong, 2022; Figueiredo et 
al., 2022). Construction sector contributed to 
about 9% of GDP in EU, and construction waste 
accounted for 37.1% of total solid wastes 
generated (European Commission, 2023a; 2023b; 
Yuan et al., 2024). In the USA, construction had 
4.1% of GDP in 2018; but, contributed to 67.3% of 
total solid waste generated by all economic 
sectors (Yuan et al., 2024). The situation is similar 
in Australia, where the proportion of GDP 
contributed by the construction sector was 
8.1%),(2020 or 44% of all solid waste (Australian 
Bureau of Statistics, 2023; Wu et al., 2023). In 
2020, the construction industry in Japan reached 
4.1% of its GDP and construction waste 
contributed to about 35.5% of total solid waste 
across the country (Statistics Bureau, 2023; Zhao 
et al., 2023). China’s construction sector consisted 
of 7% of the country's GDP and made up 
approximately 40% in terms of solid waste (Yuan 
et al., 2024). From these data, we observe that 
despite its high economic contribution (8% of 
GDP on average) the construction sector 
contributes to creating about 40% of total solid 
waste by weight (Bao et al., 2023; Al-Shurafa et al., 
2024).

 

Table 1.  the benefits of dealing with construction waste. 

Category Benefits Reference 

Environmental 70% waste reduction, 40-60% emission reduction [4, 7] 

Economic 15-20% material cost savings, increased property value [2, 8] 

Social Improved indoor air quality, job creation [1, 8] 

 

Despite these, many countries (especially less 
developed) are struggling with a number of issues 
in the management of construction waste while 
weak laws, lack of public awareness and 
insufficient infrastructure leads to a lack of 
economic incentives regarding progress in various 
technologies, software as well as machines and 
techniques (Wang et al., 2024; Ding, 2022; 

Caroline et al., 2022). By comparison, Sweden and 
Denmark, together with the Netherlands could be 
considered as successful models that have 
converted construction and demolition waste into 
profitable environmental resources through 
innovative technologies; stringent legislations as 
well as investments in circular economy (Yuan et 
al., 2024; Luoxiang et al., 2024; Seng et al., 2023). 
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In this context, developing of sustainable 
construction waste management practices are not 
any longer a choice but a requirement in urban 
development of the cities to provide safe 
environment for future generations (Yu et al., 

2024; Bao and Lu, 2021). The goal of this research 
is to investigate the efficiency of using 
technologies on recycling construction waste 
comparing the current situation in Iraq to leading 
countries in that domain. 

 

Table 2. comparison between Iraq and Scandinavian countries. 

Standard Iraq Scandinavian countries 

Legislations Weak extreme and active 

Infrastructure Almost non existent Ineffective 

Recycle ratio <10% 90-99% 

Government support LOW HIGH 

Community awareness LOW Strong(tax breaks, financing) 

 

The present study is deduced descriptively and 
analytically which aims to clarify the smart waste 
recycling technique in relevance to sustainable 
development, as a second intention is through 
Iraqi model contrasted with world application. 
The objective of the current work was to evaluate 
the significance of some waste-to-energy 
technologies as a solution to the economic, social, 
and environmental problems in most countries, 
such as those with developing economies like Iraq. 

2. Results and Discussion 

A summary of the Mosul debris recycling 
project 

Goal: 7-8 million tons of rubble, as part of the war 
from terrorism on 4 Mosul and to be re-used in 
reconstruction works. Initiative: The “Circular 
Solution” implemented project with financial 
support from Japan and led by United Nations 
Environment Programmed and International 
Organization for Migration in partnership with 
Mosul Municipality (UNEP, 2022). This initiative 
processed 10,000 tons of debris and transformed 
it into construction resources like road gravel and 
concrete blocks (UN Iraq, 2022). It also provided 
240 temporary jobs, including 40 for women. 
Obstacles: Earlier, there was no system of rubble 

dumping that caused ad-hoc disposal (UNEP, 
2022). 

Global Model: Following Japan’s post-disaster 
experience (Ministry of Land, Infrastructure, 
Transport and Tourism 2020; UN News 2022), we 
applied circular economy concepts such as those 
used in the affected regions of Iraq. 

Innovative Technologies 

Green Concrete: By substituting recycled 
materials (e.g. fly ash or waste from demolition) 
for ordinary cement, the researchers cut CO2 
emissions by 40%. 

Prefabrication: Minimization of construction 
waste (<10%) in comparison to conventional 
techniques (Liu et al., 2023). 

Artificial Intelligence & IOT (Internet-Of-
Things): Waste tracking methods and IoT sensors 
that sense material types better segregate 
materials for recycling. Supporting legislation: In 
the European Union, 70% of construction waste 
must be recycled by 2030 in accordance with the 
Waste Framework Directive (2008/98/EC) (Lu et 
al., 2021; De Lima and Seuring, 2023). 
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Situation now: Construction all across Iraq due to 
reconstruction, but no system for waste 
management. (Abdul Rasool and Mohammed, 
2020). Much of the waste is dumped in 
unregulated landfills, leading to soil and 
groundwater contamination. According to the 
study of University of Baghdad (2022), 60% of 
Constructions waste in Baghdad are 
unsegregated, which makes it worse (Ghadhban 
and Mahmud, 2022; Vuthea et al., 2024; Gi-Wook 
et al., 2024 ). 

Regulatory and institutional mechanisms: 
Providing tax breaks on green projects, seeking 
efforts to encourage recycling through imposition 
of landfill fees (Walaa et al., 2023; Destatis, 2021; 
Arpit et al., 2023). International Collaboration: 
Learning from experiences of other countries such 
as the UAE in adopting paving using recycled 
material. 

Challenges: Technical ignorance and absence of 
waste-treatment infrastructures that need 
investment on dedicated sorting/recycling 
centers,56 (Baralìa et al. 2023; Singh et al. 2023). 

Construction waste in Iraq 

Iraqi construction and demolition waste is an 
emerging environmental issue with the expansion 
of urban cities, a country that has experienced 
several decades of blockages and war. The lack of 
proper collection and recycling systems results in 
accumulation of huge waste, adding to the demand 
for natural resources and stress on the solid waste 
management. As a result, the preparation of clear 
policies by Iraq for construction waste 
management and recycling is important for 
advancing sustainability as well as enhancing 
resource efficiency which support environmental 
sustainability (Rongrong et al., 2022; Roberta, 
2025). Likewise, war rubble poses another 
environmental problem by being mixed with 
unhealthy substances that makes sorting and 
treating more difficult (Obaid et al., 2019). Recent 
data shows very large differences in construction 
and demolition waste generation and treatment 
among countries, due to the potential of 
implemented infrastructure facility and 
environmental policies. 

 

Table 3. C&DW generation in different countries. 

 

NO Counter C&D generation Treatment% Year Reference 
1 Germany 299 88 2020 DESTATIS 
2 UK 68 93 2018 UK Government Statistical 

Service 2021 
3 France 277 77 2020 ADMEME 
4 Italy 59 76 2018 ISPRA 
5 Russian 17 5 2019 Federal Service for State 

Statistics 2019 
6 China 2600 N/A 2020 DENG 2022 
7 Japan N/A 97 2018 Ministry of Land 

Infrastructure Transport 
and Tourism 2020 

8 India 150 1 2019 BMTPC 
9 Barazil 48 20 2021 ABRELPE 2022 
10 USA 601 76 2018 US EPA 
11 Australia 29 77 2021 BLUE Environmental 2023 
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Waste in Iraq: An environmental crisis and 
missed opportunities 

The construction sector is a major contributing 
factor for the decent living in most of developing 
countries such as Iraq. Yet, while playing a part in 
development, this industry is responsible for 
elevated waste generation (Luangcharoenrat et al., 
2019; Jingkuang et al., 2023). Iraq produces 
20,000 to 30,000t of solid waste per day, of which 
a large fraction is construction and demolition 
(C&D) waste. This type of waste is frequently 
disposed in unauthorized dumping sites or burned 

leading to environmental and health hazards 
(Janan and Fadhil, 2024). The capital Baghdad 
alone produces around 9,000 tons of garbage a 
day and most provinces use primitive means to 
dispose waste, either dumping or burning trash. 
Data from Jalil et al. (2020) is that about 55 to 
65% of municipal waste is organic and can be 
composted or used for alternative energy. 
However, the under-investment and poor 
planning have so far kept the potential resource 
untapped (Aga et al., 2022; Devaki & 
Shanmujabria, 2023). 

 

Table 4. C&D waste generated between 2015, 2016 and 2017, (Maytham et al., 2019). 

City 
 

No. of 
Munici
pals 

C and D 
waste 
(ton / 
year) 

Total 
waste 
(ton / 
year) 

C and D 
waste 
(ton / 
year) 

Total 
waste 
(ton / 
day) 

C and D 
waste 
(ton / year) 

Total waste 
(ton / day) 

Baghdad 
[centre] 

15 
 

583,890. 4,118,2
5 

3,500.8 
 

3,838,237 59,766.4 
 

2,522,159.9 

Baghdad 
[outskirt] 

16 
 

15,001.5 
 

321,27
3 
 

95,201 
 

634,245 
 

117,424 
 

680.777 

Karbala 7 214,255 563,63
3 

436,950 867,130.8 331,769.6 794,741.4 

Babil 61 73,182.5 347,29
8 

356,308. 785,437.2 186,884.8 575,874,8 

Salahaldin 18 22,520.5 269,48
0 

462,321 825,806 823,911.5 1,556,554 

Maysan 15 126,472. 645,28
4 

93,568 430,123 46,364 401,919 

Muthana 12 184,982 348,97
7 

179,220. 357,869.8 60,435.2 219,077.2 

Wasit 17 61,320 364,01
5 

232,194 606,506 219,078 539,544 

Qadisiyah 15 134,247 452,34
5 

167,080 579,244 236,712 554,659 

Diyala 22 26,243.5 354,30
6 

85,128 409,928 74,223.2 440,158. 2 

Diyala 22 26,243.5 354,30
6 

85,128 409,928 74,223.2 440,158.2 

Anbar -NA- -NA- -NA- -NA- -NA- 2,073,483 2,954,364 

Kirkuk 7 7,482.5 377,15
5 

99,297.6 385,298.6 86,412.8 384,420.8 

Dhi Qar 20 6,0663 226,99
7 

80,924.8 620,201.8 95,707 701,822.5 

Najaf 9 285,101. 902,09
8 

341,58 895,451.2 490,947 1,168,301 

Ninewa -NA- -NA- -NA- -NA- -NA- 3,210,299 3,899,283.8 
Basrah 15 433,547 1,647,6

4 
2,120,48 3,310,214 2,249,905 3,276,539.6 
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Table 5. Comparison between Iraq and global practices. 

Standard Iraq Global Practices 

Recycling rate Less than 10% (50-90%) 

Infrastructure Limited Advanced infrastructure 

Lack of legislative Absent Tax incentives, binding regulations 

Community awareness Low High 

Efficiency and  
feasibility 

experiments, 
not yet at the 
level of global 
standards. 

Projects such as holcim and the 
environmental cluster initiatives confirm 
technical and economic performance. 
initial 

 

Figure 1. Percentage of C and D waste for Iraq cities of three years (blue 2015, red 2016, green 2017), Obaid 
et al., (2019). 

Table 6. shown the problems in Iraq construction industry. 

No Problems direct impact Proposed solutions 
1 Lack of 

infrastructure 
accumulation of 40 
million tons of waste 
annually 

establishment of sorting and 
recycling centers supported by the 
private sector 

2 Informal 
practices 

pollute air and 
groundwater 

impose fines on indiscriminate 
burning, and provide alternatives 

3 lack of 
awareness 

waste of recyclable 
resources, 

awareness campaigns & inclusion of 
green building concepts in 
engineering curricula 

4 War pollute air and land 
pollution 

Huge, uncountable quantities 

5 Administrativ
e corruption 

Lack of legislation and 
laws 

Enforce strict laws 
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Effective mechanisms of waste control are non-
existence in the country from source separation, 
treatment/handling and recycling (Elghaish et al., 
2007; Gi-Wook et al.,2024). Yet, these problems 
also contain an opportunity for turning waste into 
resources. Iraq could help reduce the 
environmental footprint of C&D by embracing 
modern concepts in construction waste 
management include promoting reuse of 
recyclable materials and setting up dedicated 
factories for recycling concrete, steel, and other 
building materials besides generating new jobs, 
supplying cheaper building materials and 
boosting the drive towards a more circular 
economy (Kharrufa et al. 2007, Zhikang and 
Weisheng 2023). 

Key global recycling technologies 
(Comprehensive summary) 

Mechanical recycling 

Description: The one we’re most familiar with, in 
which waste (plastic, paper or the like) is 
separated and cleaned before being melted down 
or crushed to make new raw materials. 

Applications: The transformation of plastic 
bottles (PET) into new fibers or packaging. 
Converting paper to packaging materials, and 
metal into raw material for re-utilization in other 
industrial processes (Annelise and André, 2024; 
Junjie et al., 2022). 

 

Table 7: Construction waste recycling techniques 

Technology Description Use 

Crushers and mills crushing concrete and 
bricks 

producing recycled 
aggregates 

Magnetic separation separating ferrous metals, reusing iron 

Manual separation sorting wood, plastic, and 
glass 

recycling or direct use 

Washing and chemical 
treatment 

Washing and chemical 
treatment: cleaning 
materials of contaminants 

improving quality for use 
in construction 

Energy production burning wood and plastic generating heat or 
electricity 

 

Chemical recycling (Advanced) 

Description: Cracking of materials (in particular 
plastics) into basic chemical components with the 
following procedures: 

Pyrolysis: Turning plastic into fuel in the form of 
oil or gas. Depolymerization: Breaking down 
polymers into monomers to produce new, high-
quality plastics. Gasification: Converting waste 
into synthetic gas (hydrogen + carbon monoxide). 
Advantage: Deals with mixed or contaminated 

plastics, a major challenge in mechanical recycling, 
(Yuan, 2022, Lynda, 2022). 

Waste-to-Energy (WTE) 

Technologies: Incineration with Energy 
Recovery: Generating electricity from the burning 
of non-recyclable waste. Anaerobic Digestion: 
Converting organic waste into biogas. Challenge: 
Carbon emissions, but modern technologies are 
reducing them. (Yuan, 2021, Ding et al., 2022). 
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Smart and digital technologies  

AI Sorting: Robots based on computer vision to 
sort waste with high accuracy (80 pieces/minute). 
Block chain: Tracking Recycled Materials Pathway 
to Ensure Transparency. (Samuel 2025, Gao et al., 
2024, Zhenshuang et al., 2024). 

Nuclear technologies (Innovative) 

Description: Using radiation to improve the 
quality of recycled plastic or convert it into fuel 
and building materials. Applications: Producing 
concrete from recycled plastic. Degrading plastic 
into clean fuel. Comparison of Technologies. 
Technology Advantages Challenges, (Hassan et al., 
(2023), Jorge et al. 2025, Gavina et al., 2023).  

Mechanical: Low cost, suitable for pure materials, 
does not handle contaminated waste.  Chemical: 
Processes complex plastics, produces high-quality 
materials. High cost, high energy consumption. 
Energy conversion reduces waste volume, 
generates energy, and reduces potential carbon 
emissions, Howard (2023). Future Trends. Europe 
leads the world with 60 advanced recycling plants. 
Middle East: UAE and Saudi Arabia top Arab 
countries in recycling rates (20% and 15%, 
respectively), (Martin et al. 2024). 

Advanced sorting and separation technologies 

Artificial Intelligence and Robotics: Systems based 
on deep learning to sort concrete, metals, and 

wood with up to 95% accuracy (such as Zen 
Robotics in Finland). Magnetic and air separation: 
to separate iron from aggregate and purify non-
metallic materials. X-ray and spectroscopy: to 
detect hazardous materials (such as asbestos) in 
demolition waste, Devaki, et al., (2023). 

Concrete recycling and reuse 

Crushing and Screening: Converting old concrete 
into recycled aggregate (RCA) for use in: Road 
base layers (as a replacement for natural gravel) 
(Lima, & Seuring, 2023). New concrete to BS 8500 
specifications (maximum 30% RCA in structural 
elements). Emerging Technologies: Enhanced 
Carbonation: To improve RCA quality by 
absorbing carbon dioxide. Green Concrete: Mixing 
RCA with additives such as fly ash to enhance 
durability. Francesco, et al., (2024), 

Recycled materials in green building 
certification 

LEED (US): Awarding points for using 20-30% 
recycled materials in a project. Encouraging the 
use of RCA in foundations and roads. 

BREEAM (UK): Requirements to achieve 50%+ 
recycling of construction waste. Additional points 
for using 15% recycled materials. 

Successful models: the edge project 
(Netherlands) – LEED Platinum certified using 
90% recycled materials. Riyadh Metro Station – 
BREEAM compliant with 75% recycling of waste. 
(Alshorafa & Ergen, 202, Hector et al., 2024). 

 

Table 8. Global case studies in construction waste management (Europe, USA, Asia). 

NO. Challenge Global solution 

1 RCA contamination with 
impurities 

Aggregate washing using chemical 
techniques 

2 High screening costs Use of robots to reduce costs 

3 Contractor resistance Tax incentives (as in Singapore) 

 

 

 

 



Obaid, M. K. & Abukhanafer, G. 
Journal of Global Scientific Research in Multidisciplinary Studies (ISSN: 2523-9376) 11 (2) 2026                                                                    4213 

 

 

Europe: The Flemish model (Belgium) 

Successes: Achieving 90% recycling of 
construction and demolition (C&D) waste through 
source segregation and requiring projects to 
submit waste dismantling plans. Using recycled 
concrete (RCA) in new roads and buildings, 
applying BS 8500: 114 standards. Pay-as-you-
drop (PAYT) policies to incentivize waste 
reduction. (Gellynck, & Verhelst,2007, Nguyen et 
al., 2025). A considerable amount of demolition 
waste (DW) generated by urbanization and urban 
renewal has brought significant threats to the 
environment. However, there is a serious lack of 
environmental impact assessment towards city-
scale demolition waste management (DWM), 
particularly from the systematical and dynamical 
perspective (Samue, 2025, Weisheng, et al., 2021). 
Traditionally the assessment has been conducted 
from a static perspective. The purpose of this 
paper is to comprehensively evaluate the 
environmental impact of city-scale DWM from a 
complex system perspective. A novel evaluation 
model was developed by innovatively integrating 
the geographic information system (GIS) and 
system hybrid simulation consisting of system 
dynamics (SD), agent-based modeling (ABM) and 
discrete event simulation (DES). The proposed 
model was verified (Rongrong et al., 2022, Nguyen 
et al., 2025). Based on an empirical analysis of 
Shenzhen, China, it is found that the 
environmental impact of city-scale DWM is mainly 
concentrated in the central and northeastern 
regions of Shenzhen, demonstrating spatial 
heterogeneity and regional aggregation. 
Furthermore, the results reveal that the model is 
robust and effective to assess environmental 
impact from four aspects, i.e., land occupation, 
water pollution, air pollution and energy 
consumption. The findings contribute to a better 
understanding of the status quo of city-scale DWM 
and accompanying environmental impacts, and 
coordinating various district governments to 
formulate effective DWM policies. Ding et al., 
2022).   

Europe: ZMS Schwandor station (Germany) 

This station uses the thermal energy generated 
from incinerating waste into electrical energy that 
is used to supply the region after being fed into 
the grid with a capacity of 220,000 m. watts/h. 
The grid also heats and heats water in the Schwan 
Dorf region with a capacity of 73,300 m. watts/h 
(Ghadhban and Mahmud,2022, Shooshtarian, et 
al., 2024). 

United States: San Francisco 

Results: Achieving 77% waste diversion (the 
highest rate in the United States) through: 
Stringent waste reduction legislation. Partnering 
with recycling companies to convert wood and 
metal into new building materials 8. Using AI to 
sort construction waste 14 (Fang et al., 2023, 
Zhiming et al. 2025). 

Asia- Philippines: San Fernando City increased 
its recycling rate from 12% to 80% between 2012 
and 2018 through community programs and 
employing waste workers. Banning waste 
incineration and encouraging debris reuse in 
reconstruction ( Hassanet al., 2023) 

Asia- Malaysia: Penang achieved 46% recycling 
(2019) through source separation and composting 
policies. Creative recycling initiatives to convert 
wood and plastics into economically valuable 
products, (Nguyen et al., 2025, Fang et al., 2023). 

Asia- Japan: Minato station/Tokyo: One of Japan's 
most prominent incinerators utilizes the latest 
and safest technologies. It consists of three 
incinerators equipped with transformers to 
convert electrical energy. It reduces carbon 
emissions by 4% and generates approximately 22 
megawatts of electricity, (Cha et al., (2017, 
Ghadhban and Mahmud,2022, Wenbo et al., 2022) 
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Table 9. Lessons learned and strategic challenges for the world 

No Region Strategy Challenges 

1 EU Strict legislation 

circular economy 

High initial costs 

2 USA Artificial Intelligence 

Financial Incentives 

Limited Application of Technologies in 
Rural Areas 

3 Asia Community Participation 

Innovative 

Solutions Lack of Infrastructure 

4 Africa Community Participation 

Strict legislation 

Lack of Infrastructure 

Limited Application of Technologies in 
Rural Areas 

 

Lessons Learned and Strategic region 
challenges 

Europe: Tight economic regulation and Circular 
economy: High initial investment costs. 

US: AI and Financial incentives: Scanner sounds 
and development dollars- Tech not used much in 
rural settings 

Asia: Community Involvement and Ground 
breaking Solution: No infrastructure 

Contribution: Success relies on enabler laws 
(Europe) Technical Innovation (US), Community 
Drives (Asia). 

The Current Status of CWM in Iraq 

Lack of recycling infrastructure 

Lack of centralized facilities: There is no 
organized station for sorting and recycling 
construction and demolition (C&D) waste in 
governorates, most are subject to random disposal 
or open burning. (Obaid et al., 2019; Ding et al., 
2022). 

War debris challenges: In cities such as Mosul, 
demolition waste is contaminated by mix of 

hazardous substances (explosives, chemicals), 
which cannot be recycled safety without 
technological applications (Obaid et al., 2019; Blue 
Environment 2023; Ding et al., 2022). 

Sparse initiatives: The Nahrawan Waste-to-
Energy Project is one of the few exceptions, but it 
mainly involves incineration rather than recycling 
as no plans to deal with concrete aggregates are 
mentioned.” (Devaki et al., 2023; Sahar, 2007). 

Lack of a structured market for recycled 
materials: The non-availability of an organized 
market for recycled material, has its setbacks in 
the efficacy of Circular State. In the absence of 
well-defined regulation, the ongoing efforts are 
piecemeal, and it is challenging to entice 
investment in this crucial area (Movaffaghi and 
Yitmen, 2023; Wu et al., 2023). 

Informal waste disposal practices 

Contaminated landfilling: In Iraq, 149 such 
landfills out of the total 221 are not authorized 
(TOE, 2020) representing a risk for soil and water 
table pollution (Abdul Rasool and Mohammed, 
2020; Maytham et al., 2019 Yuan et al.,, 2024). 

Indiscriminate burning: 40% of Baghdad's 
waste (10,000 tons per day) is burned in the open, 
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releasing toxic gases (such as Dioxins that cause 
respiratory and cancerous diseases) (Maytham et 
al., 2019 27.  Walaa and Nada (2023) 

Shadow economy: Thousands of workers (such 
as waste collectors in Nahrawan) rely on manual 
waste sorting, exposing them to skin diseases and 
poisoning from mixed medical waste. 

Poor awareness of green building concepts 

Lack of effective legislation and policies: There 
are no laws mandating the use of recycled 
materials in construction, unlike LEED or BREEAM 
global standards (Devaki et al., 2023; Nir et al., 
2021). 

Waste culture: Concrete aggregate and 
construction waste are considered unusable 
"scrap", despite their potential to be transformed 
into building materials (such as recycled 
aggregate) (Hasan et al., 2022; US EPA, 2020; 
Virginia et al., 2024). 

Lack of awareness and technical expertise: 
Most contractors and government agencies prefer 
new materials due to their lower immediate costs, 
disregarding the long-term environmental costs 
(Hasan et al., 2022; Cha et al., 2017; Sadeq et al., 
2022). 

Economic disincentive: No rewards are 
associated with recycling and hence no profits, 
just expenses. Not eligible for direct financial 
subsidies or tax breaks, companies pay high costs 
to collect, sort and process recycled materials. 
This is bad for investors as it means a worse 
liability-adjusted return against traditional 
investment (Ayeleru et al., 2021; Movaffaghi and 
Yitmen, 2023). 

Recycled Product Certification (RPC): It has 
been proven that Recycled Product Certification 
(RPC) programs can be effective in verifying a 
product meets the desired level of quality and in 
increasing product credibility to end users with a 
Recycled Product Certification, PwRC, as 
performed by compliant systems such as 
RecyClass or TÜV SÜD certified according to ISO 
14021 and EN 15343 (Luxiang et al., 2024; 
Shooshtarian et al., 2024). 

3. Conclusion 

With the advocacy of build green by reusing and 
recycling, it is expected that more and more 
studies will be carried out to develop technologies 
for turning this waste into resources in some 
places of the world. Recycling technologies in Iraq 
are not well developed, and depend sometimes on 
primitive methods; breaking concrete or brick to 
use as packaging with no advanced sorting 
procedures and a lack of regulatory laws. 
Nowadays however, at the planetary level we are 
already witnessing modern technological systems 
(such as smart sorting, use of AI) for the recovery 
and re-incorporation into productive chains of its 
materials with a high degree of efficiency in terms 
of material recovery or even chemical and 
physical treatment. International laws also 
support the circular economy and projects must 
comply with environmental standards. The gap 
between Iraq and the remaining world in this 
aspect is due to unorganized society, Lack of 
economic motivation, The lack of effective laws 
and policy as well as poor awareness and 
technical heeling, Poor infrastructure for sorting 
and handling operations: the non-existence of 
organized market for recycled products. These 
act as barriers to recycling technologies in 
sustainable construction practices. To address this 
gulf, the report suggests creating enabling laws 
(that would spell out requirements and 
responsibilities), setting up dedicated Recycling 
Centers, and implementing national policies that 
are supportive of linkages and breakthroughs. 
Supporting investments in recycling plants, using 
principles of circular economy and amending Iraqi 
codes to align with international standards. 
Integrating forward-looking technologies with 
details and specificity of the Iraqi context can 
catalyze a transformational process into greener, 
sustainable urban habitats. 
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