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Abstract 

Construction and demolition waste (CDW) are one of the major environmental problems, and thus, should 

be considered as a significant component of sustainable built environment. In theory, there are three main 

options to overcome the CDW generation problem such as reducing, reusing, and recycling. However, in 

practice, it is a general behavior to implement the first two options to deal with CDW in many developing 

countries such as Turkey. The main reason behind this may be the high initial investment cost and compelling 

regulations concerning CDW recycling plants. Hence, sorting at source and reusing activities for CDW 

emerge as two beneficial alternatives for the Turkish construction industry. Based on these aforementioned 

arguments, the objective of the current study was to identify and examine the specific perspective of 

construction firms about sorting at source and reusing activities in the Turkish construction industry. Toward 

this aim, a questionnaire survey was applied to construction professionals in Turkey. According to the 

findings, for Turkish construction firms, having a CDW management plan is not common, using landfills to 

dispose the waste generated is popular, accessing to CDW recycling plants is very limited, sorting at source 

practices are rare, and sorting CDW in separate containers is not preferred. However, construction 

professionals have positive approach on sorting at source, reusing, and recycling of the CDW and excavation 

soil, and the selective demolition method before recycling. In addition, the financial and physical support of 

local authorities seem to be important for dissemination of CDW management applications in Turkey. 
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1. Introduction 

Construction and demolition waste (CDW) can 

simply be described as the waste generated in the 

process of construction, renovation, and demolition 

of buildings and structures. CDW is one of the 

major environmental problems, and thus, should be 

considered as a significant component of 

sustainable built environment.  The construction 

industry has a well-known reputation with its non-

environmental-friendly activities [1] and the 
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process of construction, renovation, and demolition 

of buildings and structures causes a mass amount of 

CDW. Therefore, up to date, many countries have 

implemented CDW management policies in order 

to prevent and/or minimize the amount of waste 

generated by the construction industry. In order 

solve or minimize CDW generation problem, in 

theory, there are three main options such as 

reducing, reusing, and recycling. In practice, it is a 

general behavior to implement the first two options 
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to deal with CDW in many developing countries 

such as Turkey. The first option (that is, reducing), 

may have the potential to prevent the generation of 

CDW and to reduce the cost of recycling, 

transportation and disposal of CDW [2]. However, 

depending of several reasons, it may not always be 

possible to reduce CDW. In such cases, reusing or 

recycling emerge as the remaining options to deal 

with CDW. Reusing refers to the use of materials 

more than once in construction activities. There are 

two kinds of reusing practice, (i) using the material 

again for the same function and (ii) using the 

material as a raw material for a new function [2]. In 

case of practical impossibility of the reduction of 

CDW, reusing becomes the most desirable option 

since it has easy processes and needs minimum 

energy [3].  Finally, for recycling activities, there is 

a need for the recycling plants. The first CDW 

recycling plant in Turkey was established in 2006, 

and recently, there are only six active CDW 

recycling plants in Turkey. The main reason behind 

this may be the high initial investment cost and 

compelling regulations concerning CDW recycling 

plants. For this reason, difficulties in accessing to 

CDW recycling plants hinder practitioners in the 

construction industry to take the advantage of 

recycling CDW [4]. 

 CDW that includes concrete, bricks and 

masonry, wood, and other materials such as glass, 

insulation, roofing, wires, pipes, rocks, and soil [5], 

has a significant potential to reuse or recycle. 

Sorting at source may increase the rates of reuse and 

recycling [6], the lifespan of landfills [7], and 

reduce the cost for transportation and disposal [6] 

and the pollution to the surroundings [8]. Hence, 

sorting at source and reusing activities for CDW 

emerge as two beneficial alternatives for the 

Turkish construction industry. Based on these 

aforementioned arguments, the objective of the 

current study was to identify and examine the 

specific perspective of construction firms about 

sorting at source and reusing activities in the 

Turkish construction industry. Toward this aim, a 

questionnaire survey was applied to construction 

professionals in Turkey, and the perspective of 

participants was evaluated extensively. 

Consequently, Turkish construction firms’ 

perceptions of sorting at source and reusing were 

determined and discussed in a detailed manner. As 

a practical implication, the results obtained may 

motivate both public authorities and industrial 

practitioners to improve the current performance of 

the Turkish construction industry for sorting at 

source and reusing. 

 

2. Materials and method 

In this study, a questionnaire survey was conducted 

with 52 construction professionals working in 

Turkey. The data gathered were evaluated through 

a statistical analysis of questions with a 5-point 

Likert-type scale via SPSS 20. The obtained results 

were presented in two sub-sections: (i) the 

demographic information of respondents and (ii) 

the specific perspective of Turkish construction 

firms about sorting at source and reusing activities. 

 

3. Results and discussion 

3.1. Demographic information 

CDW is a relatively new concept for the Turkish 

construction industry and related professionals. 

Therefore, the construction professionals’ general 

approach to CDW and its management issues 

should be investigated. In order to do that, in the 

first part of the questionnaire survey, ten questions 

were asked to participants to reveal the 

demographic structure of respondents and their 

companies. The answers given were presented and 

evaluated extensively in the following parts. 

 CDW management can be considered as a 

technical work, and therefore, it should be 

conducted by technical staff (i.e., civil engineers 

and architects). Thus, from the perspective of 

technical staff, the construction industry is 

significant for better CDW management 

performance. According to Table 1, 25 civil 

engineers, 9 architects, and 18 construction 

technicians participated in the survey. As a result, it 

can be claimed that job titles of respondents were 

suitable to fill the questionnaire survey. 
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Table 1. Job titles of respondents 

Title Frequency Percentage (%) 

Civil engineer 25 48.08 

Architect 9 17.31 

Construction 

technician 
18 34.61 

 

The duration of experience in the construction 

industry leads construction professionals to face 

with different CDW management applications 

and/or problems. For this reason, the duration of 

professional experience of respondents was 

investigated. As shown in Table 2, a large majority 

of them (76.92%) has been working for at least five 

years in the Turkish construction industry. Thus, it 

can be asserted that they are capable and have 

enough experience to answer the questions. In 

addition, the duration of experience of respondents’ 

companies were also presented in Table 3. It is clear 

that all of the participating companies are actively 

conducting business in the construction industry 

more than five years (100%). Therefore, the 

participating companies can be accepted as 

appropriate to conduct a survey. 

 The firms can be classified as (i) micro-scale, 

(ii) small-scale, (iii), medium-scale, and (iv) large-

scale according to their annual turnovers of 0-1 

million TL, 1-8 million TL, 8-40 million TL, and 

more than 40 million TL, respectively. Looking at 

annual average turnovers of the surveyed firms as 

shown in Table 4, it can be seen that the rate of 

small-scale firms was 30.76%, that the rate of 

medium-scale firms was 55.77%, and that large-

scale firms was 13.47%. These rates seem to be in 

harmony with the general view of firms in the 

construction industry, and thus, to be adequate to 

represent the industry. 

There are two types of construction activities 

according to the amount of waste generation. The 

first one that generates CDW up to 2 tons is 

described as small-scale and the second one that 

causes more than 2 tons of CDW named as large-

scale [9]. Over 100 million tons of CDW were 

recycled or disposed in 2014 in Turkey [10].  

 

Table 2. Duration of professional experience of 

respondents 

Duration Frequency Percentage (%) 

0-5 years 12 23.08 

6-10 years 18 34.62 

11-15 years 10 19.23 

16-20 years 7 13.46 

> 20 years 5 9.61 
 

Table 3. Experience of companies in the construction 

industry 

Duration Frequency Percentage (%) 

0-5 years - - 

6-10 years 12 23.08 

11-15 years 12 23.08 

16-20 years 8 15.38 

> 20 years 20 38.46 
 

Table 4. Annual average income of respondents’ 

companies 

Income (TL) Frequency Percentage (%) 

0-1 million - - 

1-8 million 16 30.76 

8-16 million 8 15.38 

16-24 million 12 23.08 

24-32 million 6 11.54 

32-40 million 3 5.77 

> 40 million 7 13.47 

*TL: Turkish Lira 
 

Currently, the definite annual amount of CDW 

generated in the Turkish construction industry is 

unknown for 2018. In addition, CDW was generally 

classified according to the content of waste 

materials. Therefore, there is a need of 

classification considering the annual average 

amount of CDW. In this study, CDW was classified 

into four groups according to annual average 

amount of waste. These groups are listed as (i) low 

(< 100 tons), (ii) moderate (100-1000 tons), (iii) 

high (1000-5000 tons), and (iv) very high (more 

than 5000 tons). As Table 5 presents, the CDW 
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generation of 32.69% of firms is low, that of 

53.84% is moderate, that of 5.77% is high, and that 

of 7.70% is very high. These results reveal that 

every type of waste producer was expressed in the 

study. 

 The first regulation, which imposed a legal 

obligation to CDW producers in order to prepare a 

CDW management plan, was issued in 2004 in 

Turkey [9]. In this regulation, CDW waste 

management is defined as sorting at source, 

collecting, temporary storage, transportation, reuse, 

recycle, and storage of CDW and excavated soil. 

However, the results showed in Table 6 indicate 

that 42.31% of respondents’ firms have a CDW 

management plan. Therefore, it can be asserted that 

both firms that have a CDW management plan and 

that do not have one were represented in the survey. 

 In the questionnaire, three different waste 

disposal options were also asked to participants. A 

vast majority of respondents (75.00%) stated that 

they dispose their CDWs in landfilling areas, while 

19.23% prefers recycling plants (Table 7). The 

reason behind this may be the lack of CDW 

recycling plants in Turkey. Moreover, 36.54% of 

respondents rarely can access to a CDW recycling 

plant, while 30.69% of them has never had an 

opportunity (Table 8). This is because, to the best 

of our knowledge, there are only six CDW 

recycling plants working actively in Turkey. 

 There is a need to perform a sorting activity for 

CDW. However, sorting at plant is not 

recommended for the environmental protection. On 

the contrary, sorting at source is an effective 

medium for several reasons such as reducing the 

quantities of CDW and time saving in recycling 

activities [6]. Time-based sorting is a method in 

which a time-based collection schedule should be 

designed for CDW and it requires large spaces in 

order to store CDW until the collection time. Table 

9 presents CDW sorting methods of the surveyed 

companies. It was found that 19.23% of 

respondents prefer sorting at source, that 15.38% 

apply time-based sorting, that 21.16% choose 

sorting at plant, and that 5.77% use other methods. 

However, 38.46% of participants do not sort CDW 

generated. 

Table 5. Annual average amount of CDW generated by 

respondents’ companies 

Amount Frequency Percentage (%) 

< 100 ton 17 32.69 

100-250 ton 11 21.15 

250-500 ton 11 21.15 

500-1000 ton 6 11.54 

1000-5000 ton 3 5.77 

> 5000 ton 4 7.70 

 

Table 6. CDW management plan 

Answer Frequency Percentage (%) 

Yes 30 57.69 

No 22 42.31 

 

Table 7. CDW disposal action 

Recycling plant Landfilling Trash Other 

19.23 75.00 0.00 5.77 

 

Table 8. Accessibility to CDW recycling plants  

Always 
Very 

Frequently 
Occasionally Rarely Never 

0.00 0.08 32.69 36.54 30.69 

 

Table 9. CDW sorting methods 

Sorting at 

source 

Time-based 

sorting 

Sorting at 

plant 
None Other 

19.23 15.38 21.16 38.46 5.77 

 

 The generated CDW should be collected in 

separate portable containers in order to prevent 

causing any visual pollution and dust [9].  In this 

context, construction professionals should prepare 

necessary mediums to collect and store CDW in job 

sites. The results regarding the use of CDW 

containers were presented in Table 10. In 

conclusion, 38.46% of construction professionals 

do not use this kind of containers in their waste 

collection activities. 
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3.2. Perspective of construction firms about 

sorting at source and reusing activities 

The second part of the questionnaire survey 

consisted of eight questions with a five -point Likert 

scale. These questions were prepared to determine 

the perspective of Turkish construction firms about 

sorting at source and reusing activities for CDW. To 

achieve this, the survey was conducted face-to-face 

with 52 participants, and the results obtained were 

totally presented in Table 11. 

 CDW recycling practices have numerous 

advantages. For more efficient CDW recycling 

performance, sorting at source and reusing options 

should be employed properly. Therefore, 

construction professionals who will conduct CDW 

management activities should be aware of the 

importance of these options. According to Table 11, 

82.7% of respondents agree that practices of CDW 

producers for sorting at source, collecting, 

transporting, and disposing of CDW have potential 

to provide sustainable CDW management. 

Furthermore, reducing the volume of waste 

deposited in landfills has a positive effect on the 

extension of the life of the existing landfills [11]. 

Results show that 92.31% of professionals believe 

that sorting CDW at source with appropriate 

processes would be beneficial to extend the life of 

landfills. In addition, 84.63% think that sorting at 

source, reusing, and recycling of the excavation soil 

can also be advantageous for CDW management 

applications in terms of sustainability. Moreover, 

recycling has a positive effect to reduce the demand 

for the extraction and processing of new aggregate 

[12]. From this perspective, 86.55% of participants 

support the selective demolition method and sorting 

at source before recycling in order to conduct a 

better CDW recycling process. Similarly, the use of 

recovered and recycled materials seems to be 

beneficial both economically and environmentally 

for 90.5% and 92.28% of respondents, respectively. 

 CDW shall be collected, transported, and 

recycled in a systematic way, considering the 

principals indicated in the Regulation on Control of 

Excavation Soil and CDW issued by the Turkish 

Ministry of Forestry in 2004. Generally, CDW is 

transported with earth-moving trucks to landfills. 

This is because construction firms do not intend to 

bear the expense of sorting at source and of 

transporting to different locations. 

 

Table 10. Perspective of construction firms about sorting at source and reusing activities 

Questions 
Strongly 

Disagree 
Disagree 

Partly 

Agree 
Agree 

Strongly 

Agree 

Practices of CDW producers for sorting at source, 

collecting, transporting, and disposing of CDW would 

be beneficial. 

5.77 11.53 17.34 46.15 19.21 

Starting from recyclable materials, sorting CDW at 

source with appropriate processes would be beneficial. 
1.92 5.77 19.21 50.00 23.10 

Sorting at source, reusing, and recycling of the 

excavation soil would be beneficial. 
3.84 11.53 15.38 46.15 23.10 

Applying selective demolition method and sorting at 

source before recycling would be beneficial. 
1.92 11.53 13.45 50.00 23.10 

The use of materials recovered with selective 

demolition would be beneficial economically and 

environmentally. 

3.84 5.77 19.21 42.32 28.86 

The use of recycled materials would be beneficial both 

economically and environmentally. 
3.84 3.84 38.45 38.45 15.38 

Collecting the sorted CDW from construction site by 

the relevant local authority and using them in the 

recycling process would be beneficial. 

3.84 11.53 21.15 36.54 26.94 

Providing financial incentives for construction firms 

that contribute to recycling and recovering of CDW 

would be beneficial. 

7.69 7.69 25.00 36.52 23.10 
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However, according to 84.63% of participants, the 

collection of the sorted CDW from job sites by the 

relevant local authority and using them in the 

recycling process would encourage construction 

professionals to practicing on-site sorting of CDW. 

In Turkey, there are some financial incentives that 

were issued by the government, but these incentives 

are usually based on the regional population 

density. Therefore, construction firms which 

operate in the regions where the population is low 

may have difficulties to take advantage of these 

incentives. Finally, 84.62% of respondents believe 

that providing financial incentives for construction 

firms that contribute to recycling and recovering of 

CDW may help for the dissemination of these kinds 

of activities across all stakeholders of the Turkish 

construction industry. 

 

4. Conclusion 

The CDW management will always be a major 

issue for the construction industry due to its 

environmentally hazardous nature. However, 

proper CDW management practices may decrease 

harmful effects of the industry. In this respect, 

sorting at source and reusing activities of CDWs 

have a vital role to provide the sustainable built 

environment. Therefore, this study presented the 

current situation of the perspective of construction 

firms about sorting at source and reusing activities 

in Turkey. According to findings, for Turkish 

construction firms, (i) having a CDW management 

plan is not common, (ii) using landfills to dispose 

the waste generated is popular, (iii) accessing to 

CDW recycling plants is very limited, (iv) sorting 

at source practices are rare, and lastly (v) sorting 

CDW in separate containers is not preferred. 

However, construction professionals have a 

positive approach on sorting at source and reusing 

of CDW. A vast majority of participants agree that 

sorting at source, reusing, and recycling of CDW 

and the excavation soil as well as the selective 

demolition method before recycling have great 

potential to provide a sustainable CDW 

management plan. However, waste disposal to 

landfills is a general behavior for construction 

firms. This controversy indicates that most of the 

construction professionals knows the right practices 

for CDW disposal but generally, they do not 

conduct the CDW management properly. In order 

to extend the scope of sorting at source activities 

and motivate construction firms to prefer to dispose 

their waste to CDW recycling plants, social 

consciousness on CDW recycling and usage of 

recycle materials should be increased. In addition, 

a public reward system for construction firms using 

CDW recycling plants may have positive effect on 

constructions firms. Furthermore, the use of 

recovered and/or recycled materials seems to be 

beneficial environmentally and economically. 

Finally, the financial and physical supports of local 

authorities seem to be important for the 

dissemination of CDW management applications in 

Turkey. 

 The results obtained may create awareness on 

the Turkish construction industry about the 

significance of sorting at source and reusing of 

CDW in Turkey. Similarly, the gap in the literature 

for this issue can be filled through the current study. 

In addition, the Turkish CDW recycling industry 

may benefit from the results of the study in order to 

provide a holistic approach to the CDW 

management. 
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