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ABSTRACT 

Construction projects are major contributors to environmental degradation, as they 
generate substantial quantities of waste, intensively consume natural resources, and 
accelerate resource depletion. This study examines the key factors influencing 
construction waste generation from a professional perspective. Specifically, it 
identifies the types and sources of waste produced during the construction of 
residential complexes in the Erbil Governorate and evaluates the prevailing waste 
disposal practices. A questionnaire survey was administered to 150 professionals, 
covering 54 factors categorized into seven major groups, distributed among relevant 
stakeholders. The analysis revealed that management-related factors represent the 
most significant contributors to waste generation, followed sequentially by material-
handling practices, worker-related issues, and design deficiencies. Ten factors were 
classified between the categories of “most important” and “very important.” The most 
influential waste-generating factors included inadequate planning, inappropriate 
material storage methods, poor site management, absence of waste management 
plans, insufficient control and supervision, construction errors, inefficient unloading 
practices, design changes, and material damage caused by workers. Findings further 
demonstrated that no formal waste management strategies are currently implemented 
in residential complex projects. Instead, construction waste is often disposed of 
illegally in remote areas without consideration of environmental impacts. The study 
emphasizes the urgent need for the enforcement of regulatory frameworks by Erbil 
city authorities to ensure the sustainable management of construction waste, thereby 
mitigating environmental pollution and promoting resource efficiency. 
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1. Introduction 

  One of the most important goals of modern 
society is sustainable development. As the 
demand for commercial buildings, residential 
development, and infrastructure projects 
continues to rise, the construction industry has 
grown into one of the world's largest sectors  
(Nagapan et al., 2012a).  According to (Yang et 
al., 2022) Construction and demolition waste 
constitutes a significantly larger volume 
compared to other types of waste. It occupies a 
significant volume, thereby limiting the capacity 
available for other types of waste (Sinoh et al., 
2023). The construction sector is a major 
consumer of natural resources, accounting for 
approximately 25% of total consumption. Around 
30% of the materials used on construction 
sites often become waste, which has 
significant environmental and financial 
consequences (Fitriani et al., 2022). 
According to the perspective on waste 
generation, particularly in developing countries, 
it has become a significant challenge (Nagapan 
et al., 2012a). Proper waste disposal, recycling, 
and reuse of waste materials require large 
resources and may have harmful effects (CHOWI 
et al., 2024). Illegal dumping sites and waste 
leachate present significant risks, as construction 
and demolition waste contains various pollutants 
that increase the danger to nearby water 
sources, groundwater, and soils (Tafesse et al., 
2022). According to (Kabirifar et al., 2020). 
Waste contributes to approximately 50% of the 
total material disposed of in landfills, 40% of 
drinking water is polluted, and 23% of air 
pollution. The breakdown of organic waste in 
landfills generates a powerful greenhouse gas 
that contributes to climate change. In addition to 
consuming natural resources and energy, and 
extracting and processing new construction 
materials, this leads to environmental 
degradation (Zada et al., 2021). From an 
economic perspective, poor waste management 
results in lost opportunities for material recovery 
and reuse, increased costs associated with 
waste disposal, and potential fines for regulatory 
non-compliance. According to (Woodard, 2021). 
Improving waste management practices is 
therefore critical, as it can generate substantial 

benefits, particularly by promoting circular 
resource flows (Aiguobarueghian et al., 2024). 
Construction and demolition activities have 
significantly increased due to recent economic 
growth, urban expansion, and city 
development in the Kurdistan region of Iraq. 
Over the past 17 years, there has been a 
strong trend for the private sector to establish 
residential complex projects in Erbil 
Governorate. This resulted in the production of 
massive amounts of construction waste, which 
contributes to environmental pollution and 
poses a significant global challenge to 
sustainable development. While numerous 
researchers have examined the 
importance of construction waste 
management in developed countries, 
studies on this issue in developing nations 
are gradually increasing. Due to the limited 
studies on Erbil’s residential waste 
management, the author conducted this study.  
  The following are the study objectives: 

1-To identify the significant factors that generate 
construction waste. 
2-To identify the waste generation rates of using 
various materials throughout the construction 
period. 
3-To identify the different waste types and the 
method used for disposal.  
    "The Gulf Cooperation Council (GCC) 
countries consistently fall within the top 10% of 
per capita waste producers on a global scale 
(Ouda et al., 2018). They stated that only 13.6% 
of construction and demolition (C&D) waste is 
recycled or repurposed in Saudi Arabia annually, 
while the remaining volume is ultimately disposed 
of in landfills. (Hittini and Shibeika, 2019) 
Conducted a study in Abu Dhabi and found that 
insufficient awareness continues to exert a 
detrimental influence on construction waste 
management and control. In Qatar, construction 
materials constitute more than 75% of total solid 
waste, with the majority being deposited in desert 
landfill sites located at considerable distances 
from Doha (Reid et al., 2016). However, the 
recycling sector in the region is underdeveloped, 
and only 10–15% of this waste undergoes 
recycling (Mariyam et al., 2022). In Abu Dhabi, 
67.8% of construction waste is directed to 
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landfills and dumpsites (Hittini and Shibeika, 
2019).  A major challenge facing the UAE 
remains the increasing volume of construction 
waste being disposed of in landfills (Al-Hajj and 
Hamani, 2011). Similarly, in the Kurdistan 
Region, (Maruf, 2017) reported that a 
considerable portion of C&D waste is disposed of 
in unauthorized locations, including roadside 
areas within urban environments. The study 
highlighted several barriers to effective 
construction and demolition (C&D) waste 
management, including the inadequate quality of 
recycled materials, the high economic costs 
associated with recycling processes, the 
absence of landfill taxation policies, the limited 
availability of recycled products in the market, 
and insufficient awareness of the environmental 
impacts arising from C&D waste. Overall, the 
evidence suggests that landfill disposal remains 
the predominant waste management strategy 
across most Middle Eastern countries. The 
existing literature highlights numerous studies on 
waste management in the Middle East, with 
particular emphasis on identifying the factors 
contributing to construction waste across 
different phases of a project’s lifecycle. (Al-Hajj 
and Hamani, 2011) analyzed the causes of 
construction material waste in the United Arab 
Emirates (UAE) and identified several key 
contributing factors, including limited awareness, 
excessive off-cuts resulting from inefficient 
design, and rework. In Jordan.  (Al-Rifai and 
Amoudi, 2016)  investigated the principal causes 
of construction waste and concluded that 
management-related and workforce-related 
factors are the primary contributors.  (Latif, 2020) 
reported that frequent design changes, poor site 
conditions, construction errors, and improper 
material storage practices constitute the major 
sources of construction waste in urban areas. 
(Bekr, 2014) highlighted that design decisions 
play a critical role in initiating waste generation.  
Similarly, the existing literature highlights 
numerous studies on construction waste 
management worldwide (Fitriani et al., 2022) 
identified eight major factors contributing to 
construction waste generation in Indonesia. The 
most significant are inadequate management of 
sites and human resources, limited collaboration 

and support among stakeholders, inefficient 
equipment management, poor material logistics, 
and substandard working conditions. (Wang et 
al., 2008) emphasized that insufficient material 
handling and the lack of proper equipment are 
primary drivers of waste generation in England. 
(Ajayi et al., 2017) reported that poor site 
management leads to material damage and 
double-handling, both of which exacerbate waste 
levels in the UK. While,  (Oyedele et al., 2014) 
noted that excessive raw material consumption 
and improper handling during construction 
activities significantly contribute to waste. 
Effective procurement of materials has been 
shown to mitigate waste (Ajayi and Oyedele, 
2018). (Nagapan et al., 2012b) found that the 
major causes of construction waste in Malaysia 
were inadequate site management and 
supervision, frequent last-minute design changes 
initiated by clients, and insufficient training in 
waste management (Olanrewaju and 
Ogunmakinde, 2020). Identified last-minute 
client-driven design changes and inadequate 
training in waste management as key 
contributors to waste generation and barriers to 
effective waste practices in Nigeria. Examining 
waste management practices in each country 
is essential, as sustainability, particularly in the 
construction sector, is shaped by a nation's 
distinct social, economic, cultural, and legal 
framework. As a result, the implementation 
strategies can vary among countries.   
1.1 Categories of Waste 
Construction waste can be categorized into 
several types. In housing projects, the quantity 
and composition of waste vary according to the 
construction methods employed and the specific 
stage of the construction process. According to  
(Enobie et al., 2024) By identifying these types, 
an effective waste management strategy can be 
developed. (Lee et al., 2024) and (Foo et al., 
2013) Classified the types of construction waste 
into the following: 
1-Concrete waste is one of the most abundant 
types, resulting from demolition, construction, 
and renovation activities.  
2-Metal waste: produced during construction and 
demolition processes, typically including 
materials such as aluminum, copper, and steel. 
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3-Wood waste: originates from framing, flooring, 
formwork, and finishing activities. 

4-Glass waste: generated from the installation 
and replacement of doors, windows, and other 
glazing components. 

5-Plastic waste: arises from plastic sheets, PVC 
pipes, insulation, and packaging.  

6-Gypsum waste: comes mainly from plaster, 
drywall, and other gypsum-based wallboard 
materials. 

7-Asphalt waste:  produced primarily during road 
construction and roofing applications. 

8-Cardboard and paper waste: commonly 
generated on-site from material packaging and 
documentation. 

9-Bricks and blocks: widely used for constructing 
walls, contributing to waste when broken, cut, or 
overordered. 

10- Insulation waste: includes materials such as 
fiberglass, foam boards, and mineral wool, 
typically discarded due to off-cuts or improper 
installation. 

2. Methodology  
This study employed a quantitative research 
approach. According to (Tenny et al., 2022).  
Quantitative research investigates real-world 
issues using numerical data and statistical 
analyses, enabling the generation of hypotheses, 
interpretation of results, and exploration of how 
and why phenomena occur, rather than simply 
measuring how many or how much. Researchers 
typically aim to examine the topic within its 
natural context. Data were collected using 
questionnaires and structured interviews, which 
are commonly employed in survey-based studies 
(Naoum, 2012). 
     A stratified random sampling method was 
utilized to select the respondents. This probability 
sampling technique divides the population into 
distinct, non-overlapping subgroups (strata) that 
share similar characteristics, and random 
samples are then drawn from each stratum. The 
number of participants selected from each 
stratum was proportional to its size in the 
population. This approach ensures adequate 
representation of key subgroups and enhances 
the precision of estimates compared to simple 

random sampling. Individual elements were 
randomly selected from construction projects 
completed within the past 15 years in the Erbil 
Governorate. Within each stratum representing 
large companies, participants were chosen 
randomly. These companies were primarily 
engaged in residential complex projects. The 
final sample consisted of project managers, 
consultants, and contractors involved in such 
projects. A total of 200 questionnaires were 
distributed to contractors, engineers, and project 
managers. Of these, 172 were returned. 
However, 22 of the returned questionnaires 
contained errors and were therefore considered 
invalid and excluded from the analysis. 
Consequently, the data analysis was conducted 
using 150 completed and valid questionnaires. 
The respondents' profile is presented in Table 1.  
 
Table 1:  Number of respondents and the years 
of experience 

Years 
of 
experie
nce 

No. of 
Project 

Managers 

No. of 
Engineers 

No. of 
Contracto

rs 

Total  

1 – 5 0 5 2 7 

6 - 10 2 9 15 26 

11 -15 10 10 20 40 

16 -20 8 13 18 39 

> 20 10 13 15 38 

     

Total 
Numbe
r 

30 50 70 150 

 
Stage 1: Participants were asked to evaluate the 
causes of construction waste across seven 
categories, comprising a total of 54 items. These 
factors represent potential sources of waste in 
any residential construction project. The 
objective of this stage was to assess the relative 
significance of each factor. 
Stage 2: Respondents were then required to 
report their experience by estimating the 
proportion of each type of construction waste, 
expressed as a percentage of the total waste 
generated. This stage aimed to evaluate the 
respondents’ ability to quantify the different types 
of waste accurately. 
Stage 3: A case study was conducted on 60 
residential complex projects constructed in Erbil 
Governorate between 2008 and 2023. This stage 
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aimed to examine the frequency of each type of 
construction waste and the methods employed 
for its disposal. 
2.1 Data processing 
A Likert scale is used to express the significance 
of waste factors. The respondents had to rank 
the importance of waste causes on a scale of 1- 
5. Where 1 indicated the lowest level of 
importance and 5 indicated the highest. Based 
on the weight assigned to each answer, the 
significance of each factor can be determined. 
The ranking makes it possible to compare the 
importance of waste factors. Using the following 
equation, the relative importance (RII) is 
calculated. (Mohammed, 2016). 

 Relative importance is calculated as the 
weighted average multiplied by 100: 

Relettive importance =  
∑ 𝑊

AN
 * 100 ...............(1)                                                          

W = weight assigned to each factor of waste, 
range (1-5) 

A =  maximum weight assigned to the factor of 
waste, in this study = 5 

 N=  denotes the total number of responses, 
which is 150 in this case 

   The values assigned to the respondents’ ratings 
are:  

 1 = designated as not significant, 2 = designated 
as least significant, 3 = designated as significant,  
4 = designated as highly significant, 5 = 
designated as most significant.   
For the case study, a four-point scale of 1- 4 
frequency index was adopted to evaluate the 
frequency of the source of waste for each type. 
The frequency index represents how often the 
factor occurs. It is calculated using the following 
formula: 

 Frequency Index (F.I) = 
∑ 𝑎𝑛4

1

4𝑁
     …….....….(2) 

The following numerical values correspond to the 
respondents' ratings: 1 = rarely; 2 = sometimes; 
3 = often; 4 = always.  
The same approach was adopted by (Mohammed, 

2023). 

Where: 
"a" represents the constant that indicates the 
weight assigned to each response (ranging from 
1 for "rarely" to 4 for "always"), "n" denotes the 

frequency of each response, and "N" stands for 
the total number of responses. 
On the other hand, respondents were asked to 
evaluate the disposal methods used for each 
type of construction waste. In accordance with 
ISO standards, they were instructed to assign a 
full weight of 100% to methods that are regularly 
practiced, a weight of 0% to those never 
practiced, and 50% to methods that are partially 
practiced. This evaluation approach aligns with 
the methodology used in a similar study 
conducted by (Mohammed, 2024)  
Table 2 presents the respondents’ evaluations of 
the relative importance and rankings of the 
factors contributing to construction waste. 
Table 2: Relative importance of factors affecting 
waste causes 
No. Categories and their factors RII Rank 

 Design related   

1 Complicated design 33.6 23 

2 Poor coordination between design 
teams 

65.3 16 

3 Error in contract documents 40.8 21 

4 Poor design quality 40.8 21 

5 Inexperienced designer 40.2 22 

6 Design errors 79.2 7 

7 Design changes                83.2 5 

8 Lack of design information 72.8 13 

 Handling related   

1 Using unsuitable tools 57 17 

2 Inefficient method of unloading 85.8 4 

3 Equipment failure 56.8 18 

4 Supplying materials in loose form 40.2 22 

5 Damage during handling 74.4 11 

6 Poor material quality 56.8 18 

7 Inappropriate method for storing 
material                              

86.4 2 

 Workers Related    

1 Shortage of skilled workers  40.8 21 

2 Improper use of materials 73 12 

3 Mistakes during construction 85.8 4 

4 Poor workmanship 70.4 15 

5 Damage caused by workers 81 6 

6 Poor attitude of workers 51.2 20 

7 Incompetent workers 56.8 18 

8 Workers lacking experience 33.6 23 

9 Lack of awareness among 
workers 

26.4 24 

 Management related   

1 Rework                77.6 9 

2 Lack of documentation and daily 
reporting 

75.4 10 

3 Poor planning     89.6  1 

4 Using inappropriate construction 70.4 15 



 

 
217 

  Mohammed A.                                                                                                                                                                     ZJPAS (2026), 38(2);212-224       

 

ZANCO Journal of Pure and Applied Sciences 2026 

 

methods 

5 Poor controlling       86.1 3 

6 Poor site management        86.4 2 

7 Inadequate tools and equipment 77.6 9 

8 Communication problems 51.2  20 

9 Lack of waste management plans 86.4 2 

10 Poor supervision 86.1 3 

 Procurement related   

1 Frequent variation orders              65.3 16 

2 Mistakes in quantity surveys 72.0 14 

3 Items non-compliant with 
specifications 

75.4 10 

4 Different methods used for 
estimation 

22.9 27 

5 Suppliers’ errors 29.9 27 

6 Ordering errors 56.2 19 

7 Wrong procedure for delivery 22.9 27 

  Site Condition related   

1 Poor lighting 22.9 27 

2 Bad site conditions 56.2 19 

3  Remaining materials within the 
site 

73 12 

4 Waste produced from packaging  73 12 

5 Combustion of the site 40.2 22 

6 Interference with other crew on 
the site 

22.9 27 

7 Difficulties accessing the 
construction site 

22.9 27 

 External    

1 Effect of bad weather           24.8 25 

2 Natural catastrophes 78.1 8 

3 Topography 24.5 26 

4 theft and vandalism 56.8 18 

5 Accidents 24.5 26 

 The results indicate that ten factors are  
classified between the “very important” and “most 
important” categories, of which five are related to 
the management phase. Additionally, fourteen 
factors fall between the “important” and “very 
important” categories, with five also associated 
with management. This highlights that 
management-related factors are the most 
significant contributors during the construction 
process. Conversely, two factors are rated 
between “important” and “least important,” while 
eight factors fall within the “least important” to 
“not important” range. 
Figure 1 summarizes the most significant factors, 
categorized between ‘important’ and ‘most 
important,’ that contribute to construction waste 
among all identified factors. 
 

 

Figure 1: Most significant factors that cause 
construction waste  

The outcome of  the figure indicates that poor 
planning ranks first among factors contributing to 
construction waste, with a rate of 89.6%. 
Inappropriate methods of material storage, poor 
site management, and the absence of waste 
management plans collectively rank second, with 
a rate of 86.4%. Poor supervision and 
inadequate control are ranked third at 86.1%, 
followed by construction errors and inefficient 
unloading methods in fourth place at 85.8%. 
Design changes rank fifth with 83.2%, while 
damage caused by workers is sixth at 81%, and 
design errors rank seventh at 79.2%. Natural 
catastrophes occupy the eighth position with 
78.1%, and inadequate tools and equipment, 
along with rework, are ninth at 77.6%. Non-
compliance with specifications, lack of 
documentation, and insufficient daily reporting 
share the tenth rank at 75.4%, while damage 
during handling ranks eleventh at 74.4%. 
Remaining materials on-site, improper use of 
materials, and waste from packaging are jointly 
ranked twelfth at 73%. Lack of design information 
ranks thirteenth at 72.8%, errors by quantity 
surveyors fourteenth at 72%, and inappropriate 
construction methods combined with poor 
workmanship rank fifteenth at 70.4%. Finally, 
frequent variation orders and poor coordination 
among design parties rank sixteenth at 65.3%. 
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Figure 2 highlights the design phase factors that 
contribute to construction material waste 
generation. Within this category, eight factors 
have been identified as significant contributors to 
waste production 
Figure 2: Significant design factors generating 
waste. 

 
Frequent design changes are the primary contributor 
to construction waste, accounting for 83.2%, followed 
by design errors at 79.2%, and lack of design 
information at 73%. The least influential factor within 
this category is complicated design, contributing 
33.6% to waste generation. 

Figure 3 presents the respondents’ rankings of 
the significance of factors contributing to 
construction material waste during the handling 
process. 

Figure 3: Significant handling factors 
 

Within this category, seven factors contribute to 
the generation of construction waste. The highest 
rated factor is the use of inappropriate methods 
for storing materials, with a significance rate of 
86.4%. Another major contributor is inefficient 
unloading methods, rated at 85.8%, followed by 
damage during handling at 74.4%. The least 
influential factor is the supply of materials in 
loose form, with a rate of 40.2%. 
Figure 4 presents the respondents’ assessment 
of the significance of construction management 
flaws related to worker factors, encompassing 
nine categories. 

 

Figure 4: Significant worker factors 
 
Mistakes during construction received the 
highest significance rating at 85.8%, followed by 
damage caused by workers at 81%, improper 
use of materials at 73%, and poor workmanship 
at 70.4%. Other notable factors include 
incompetent workers at 56.8% and poor worker 
attitude at 51.2%. The least influential factor 
contributing to waste was identified as a lack of 
awareness among workers. 
Figure 5 shows the respondents’ rankings of the 
significant construction management factors 
contributing to construction material waste. 
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Figure 5: Significant management factors 
 

     Management encompasses the largest 
number of contributory factors to construction 
material waste. Poor planning received the 
highest significance rating within this category, at 
89.6%. Poor site management and the lack of 
waste management plans ranked second, each 
at 86.4%, followed closely by poor supervision 
and inadequate control at 86.1%. Rework and 
the use of outdated equipment were rated at 
77.6%, delays in regular reporting at 75.4%, and 
inappropriate construction methods at 70.4%. 
Communication problems were identified as the 
least influential factor in this category, with a 
rating of 51.2%. 
       
Figure 6 presents the respondents’ rankings of 
the significant factors contributing to construction 
material waste related to procurement, 
encompassing seven categories. 
 
 
 
 

 

 

 
Figure 6: Significant procurement factors 
  The highest-rated factor in this category is 
ordering errors, with a significance rate of 75.4%, 
followed by mistakes in quantity surveying at 
72%, and frequent variation orders at 65.3%. 
Notably, ordering errors are mentioned again 
with a rate of 51.2%, which may require 
clarification or correction. The least influential 
factors contributing to waste include incorrect 
delivery procedures, supplier errors, and 
estimation methods, each rated at 22.9%. 
   Figure 7 presents the respondents’ rankings of 
site condition factors, comprising seven 
categories, that contribute to construction 
material waste. 

 

Figure 7: Significance of site conditions factors 
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     The results indicate that remaining materials 
on-site and waste generated from packaging are 
the primary contributors to construction waste, 
each with a significance rate of 72.8%. Poor site 
conditions rank second, with a rate of 56.2%. 
The least influential factors include inadequate 
lighting, interference from other crews on-site, 
and difficulties accessing construction sites, all 
rated at 22.9%. 

Figure 8 presents the respondents’ rankings of 
external construction factors, comprising five 
categories that are beyond direct control. 

 

 
Figure 8: External conditions factors 

 Natural catastrophes are identified as the most 
influential external factor contributing to 
construction waste, with a significance rate of 
78.1%, followed by theft and vandalism at 56.8%.  
Figure 9 illustrates the respondents’ estimated 
waste rates generated from different materials 
during construction. 
Topography and accidents have the least impact 
in this category, each accounting for 24.5%. 
 

Figure 9: The average percentage of waste  
 
Respondents identified timber and wood, bricks 
and masonry, and concrete as the primary 
sources of construction waste, contributing 22%, 
21%, and 20% of the total waste, respectively. 
Collectively, these materials accounted for 63% 
of the overall waste generated. Smaller 
quantities of waste were reported for asphalt, 
insulation materials, plastic, glass, gypsum, and 
cardboard, contributing 3%, 3%, 4%5%, 6%, and 
6% of the total waste, respectively. Metal waste 
accounted for approximately 10% of the total. 
Given that metals and wood are generally 
recyclable, these materials should be prioritized 
in waste recovery efforts. Notably, there was 
substantial variation in respondents’ perceptions 
regarding the composition and proportions of 
waste materials, suggesting the absence of a 
formal waste management plan and limited 
awareness of actual waste composition. 
Furthermore, waste management practices have 
not been prioritized in these construction 
projects. 
  Table 3 summarizes the current waste disposal 
practices for different types of construction 
waste. 
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Table 3: Source of waste and method of disposal 
 Type of waste Practiced process Practice 

percentage 

1 Cement mix 
(Mortar) 

Crusted for recycled sand 0% 

Disposed of by throwing in a remote area 100% 

2 Bricks and 
blocks 

Crushed into fine aggregate. 15% 

Disposed of by throwing in a remote area 85% 

3 Concrete 
 

Used as a base course in garages and pathways. 10% 

Disposed of by throwing in a remote area 90% 

4 Metal waste, Sold 92.35% 

  Disposed of by throwing in a remote area 7.65% 

5 Wood Recycled and used for papers or furniture 0% 

Burned 15.87% 

Disposed of by throwing in a remote area 83.53% 

6 Cardboard burned 2.34% 

  Thrown with other waste 90,76% 

7 plastic Recycled and reused 0% 

Disposed of by throwing in a remote area 100% 

8 Glass Recycled 0% 

Disposed of by throwing in a remote area 100% 

9 Gypsum Disposed of by throwing in a remote area 100% 

10 asphalt Crushed into fine aggregate 2.94% 

Disposed of by throwing in a remote area 97.06% 

11 Insulation 
materials 

Disposed of by throwing in a remote area 100% 

 
According to respondents, approximately 15% of 
brick waste is crushed and reused as fine 
aggregate, while 10% of concrete waste is 
repurposed as a base course for garages and 
pathways. Although the reuse of concrete has 
not   
gained widespread adoption, it remains a highly 
effective strategy for resource conservation. Most 
metal waste is sold, whereas 7.65% is illegally 
disposed of in remote areas. The data further 
reveal that 15.87% of wood waste and 2.35% of 
cardboard waste are incinerated, with the 
remaining quantities similarly dumped in remote 
locations. Only 2.94% of asphalt waste is 
processed into fine aggregate. In contrast, 
cement mix, plastic, glass, gypsum, and 
insulation materials are predominantly discarded 
at unauthorized dumping sites. These findings 
underscore that a substantial proportion of 
construction waste is improperly managed, 
despite its considerable potential for reuse and 
recycling.  
     Many construction waste materials possess 
significant potential for recycling or repurposing. 
For example, crushed concrete and bricks can be 
utilized as aggregates in road base layers, new 

concrete production, or landscaping applications. 
Metals and wood are highly recyclable and 
should be prioritized for recovery; additionally, 
treated wood can be incinerated in waste-to-
energy facilities. Metals may be melted and 
reintroduced into manufacturing processes, while 
larger plastic items such as sheeting and pipes 
can often be reused directly on-site. Certain 
plastics can also be reprocessed into new 
products. Similarly, reclaimed asphalt can be 
crushed and incorporated into new mixtures, 
glass can be melted and remanufactured, and 
gypsum can be processed into new drywall 
panels. 
     Figure 10 illustrates the respondents’ rankings 
of the frequency of cement waste sources 
generated during the construction phase of the 
projects. 
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Figure 10: Cement mix waste sources 
The results presented in Figure10 indicate that 
the most frequent source of cement waste is 
leftover mix, ranked first with a rate of 0.586, 
followed by waste generated during the handling 
and transportation of mortar for brickwork joints, 
with a rate of 0.543. 
 

Figure11 illustrates the respondents’ rankings of 
the frequency of waste generated from bricks 
and blocks during the construction phase of the 
projects. 

 
 
Figure 11: The bricks and blocks waste sources  
 
The most frequent sources of brick and block 
waste, as shown in Figure 11, are poor handling 
and transportation, ranked first with a rate of 
0.673; damage to bricks and blocks, ranked 
second at 0.633; and overordering, ranked third 
with a rate of 0.516. 
The results presented in Figure 12 show the 
respondents’ rankings of the frequency of 

concrete waste sources generated during the 
construction phase of the projects. 
 

 
Figure 12: Concrete waste sources 
The most frequent sources of concrete waste, as 
shown in Figure 12, are poor workmanship, 
ranked first with a rate of 0.650; overordering, 
ranked second at 0.483; and demolition, 
construction, and renovation activities, ranked 
third with a rate of 0.477. 
  The results presented in Figure 13 illustrate the 
respondents’ rankings of the frequency of metal 
waste sources generated during the construction 
phase of the projects. 
 

 

Figure 13: Metal waste source 

The most frequent sources of metal waste, as 
shown in Figure 13, are design changes, ranked 
first with a rate of 0.650; damage during 
transportation, ranked second at 0.323; and 
inadequate storage location systems, ranked 
third with a rate of 0.286. 
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The results presented in Figure 14 illustrate the 
respondents’ rankings of the frequency of wood 
waste sources generated during the construction 
phase of the projects. 

 
Figure 14: Wood waste sources 
   The results illustrated in Figure 14 show that 
the most frequent sources of wood waste are 
timber and framework leftovers, ranked first with 
a rate of 0.780, followed by boxes, flooring, and 
finishing materials, ranked second with a rate of 
0.766. 
Figure15 presents the respondents’ rankings of 
the frequency of gypsum waste sources 
generated during the construction phase of the 
projects. 

 

 
Figure 15: gypsum waste sources 
The results presented in Figure 15 indicate that 
the primary sources of gypsum waste are 
drywall, plaster, and other wallboard products, 
ranked first with a frequency rate of 0.683, 
followed by leftover mix, ranked second with a 
rate of 0.563. 
4. Conclusion 
This study highlights the critical issue of 
construction waste generation in residential 
complex projects within Erbil Governorate and 
nderscores its environmental, economic, and 

social implications. The findings reveal that 
management-related factors, particularly poor 
planning, inadequate site management, lack of 
waste management plans, and insufficient 
supervision, are the most significant contributors 
to waste generation. Design-related issues, such 
as frequent changes and errors, along with 
improper handling, poor workmanship, and 
worker-related mistakes, further exacerbate the 
problem. The results also demonstrate that the 
majority of construction and demolition waste is 
still disposed of in unauthorized locations, with 
very limited reuse or recycling. Wood, bricks, and 
concrete collectively account for the largest 
portion of generated waste, yet their potential for 
reuse as aggregates or secondary materials 
remains largely untapped. Metals, while mostly 
recycled, represent one of the few materials with 
relatively efficient recovery practices. To improve 
construction waste management in Erbil, 
stronger regulations and enforcement 
mechanisms, including landfill taxes and 
mandatory waste management plans, are 
essential. Emphasis should be placed on 
reducing waste at the source through better 
planning, accurate procurement, and modern 
construction methods such as prefabrication. To 
mandate on-site waste sorting and establish 
centralized collection points for recyclables, 
creating a market for them. Establishing recycling 
facilities, promoting on-site segregation, and 
encouraging the reuse of materials like concrete, 
metals, and wood can significantly reduce landfill 
dependency. Training programs, awareness 
campaigns, and the adoption of digital tools such 
as BIM will further enhance efficiency. Finally, 
collaboration among government, contractors, 
and communities is key to building a sustainable, 
circular construction industry. 
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