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Abstract. The recent increase in construction and demolition waste causes cost inefficiency and 

environmental pollution. Thus, the process of minimizing construction waste has become a pressing 

issue. Reducing only one brick from construction waste, provides considerable savings in energy and 

material. This paper reviews variety of solutions in three categories (transportation, storage, construction) 

to reduce construction waste. Finally, a new pattern in reducing construction waste was developed based 

on data that was collected in 5 different construction sites in Iran. We concluded that construction waste 

could be easily minimized by improving working labor education. 
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Introduction 

Decades ago, the building industry was 

addicted to use readily available and high 

energy-consuming construction methods to 

provide comfortable conditions for occupants, 

including substituting electric lights instead of 

daylight, mechanical ventilation systems instead 

of natural passive ventilation, long-life 

sustainable construction materials instead of 

low-quality wasteful materials, and etc. 

Due to ever growing demand and shortage of 

supply, the importance of building materials is 

increasing day by day. Increasing consumption 

has led to environmental pollution resulting in 

global warming and ozone layer depletion. 

Consequently, the last two decades, in particular, 

have witnessed changes in public attitudes to 
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ecological and sustainable materials with 

minimum waste; the era of dissipation is 

gradually coming to an end and the attention is 

focused on the conservation of energy and search 

for renewable materials. Broadly speaking, the 

more energy consumption, the greater effect on 

the environment. Identifying and evaluating the 

damage caused by different human activities is a 

complicated problem, especially if one wants to 

be able to accurately compare one activity with 

another [1]. 

 

 Literature review 

Constituent proportion of materials culled and 

sorted in the process of construction and 

demolition waste stream shows a high degree of 

correlation with local priorities and economic 

trends at a given time. For example, 8,000 lbs. of 

waste are typically thrown into the landfill 

during the construction of a 2,000 square foot 

home [2]. Diversion performance over a two-

year period (2009-10) processing 20,000 tons of 

construction and demolition waste generated in 

an urban area in the US (2010) demonstrates the 

following proportions: Ferrous and non-ferrous 

metal 9%_Cardboard and Paper 3%_ Plastic 

1%_ Wood 30%_ Concrete 5%_ Industrial 

Waste Stabilizer (IWS) 25%_ Gravel, aggregate 

and fines 20%_ Disposal as refuse 5% _ Window 

glass 0.15% _Carpeting 0.85% _Drywall 3% 

_Asphalt roofing 5%.  

In the United States, buildings account for 39% 

of the total energy use, 12% of total water 

consumption, 68% of total electricity 

consumption and 38% of carbon dioxide 

emissions. So at the forefront of many of these 

changes, the building industry needs to take the 

lead. Construction waste consists of unwanted 

material produced directly or incidentally by the 

construction or industries [3]. Observational 

research has shown that waste can be as high as 

10 to 15% of the materials that goes into a 

building, a much higher percentage than the 2.5-

5% usually assumed by quantity surveyors and 

the construction industry. The government pays 

tipping fee to the company for waste removal as 

an incentive to relieve the stress on the 

environment. The construction waste is recycled 

to several sizes of gravels that can be reused in 

construction beside the screened sand can be 

used in ancillary construction uses [4]. 

 

Assessment of construction levels. Generally, 

in the construction procedure, waste building 

materials is come from three levels: 

A. Transportation  

B. Storage 

C. The process of construction 

The following are key factors in producing waste 

building materials (Fig. 1): 

 

A) Transportation of building material. 

Transportation can play a significant role in 

terms of environmental and economic costs [5]. 

The process of transportation from the factory to 

site can take place in many ways, the most 

important of them are as follows: 

1. The first reason that is caused materials to 

be wasted is inappropriate transportation roads, 

so that ups and downs of a road and impassable 

routes cause materials to be thrown out of trucks. 

In addition to this fact that uneven and difficult 

road increases energy consumption of vehicles, 

it will affect the air pollution due to more fuel 

consumption and other dispersed particles of the 

rubber. Whatever path is longer and we do not 

use indigenous materials there will be more 

disadvantages, with regard to the issue that using 

indigenous materials have further benefits. 

2. Poor quality of vehicles has a big effect on 

the growth of waste materials. When the vehicle 

is in the low level of quality, materials as a load 

in the process of transport will be damaged 

properly. The vehicle which is not suitable and 

safe for construction transportation can easily 

raise energy consumption and waste of 

construction materials. 

http://en.wikipedia.org/wiki/Construction
http://en.wikipedia.org/wiki/Quantity_surveyor
http://en.wikipedia.org/wiki/Construction_industry


3 
 

3. Lack of appropriate packaging: Mostly due 

to the great amounts of materials or to save 

money in primary costs, factories refuse 

spending enough time and money for packaging, 

while it will harm materials in the process of 

transportation. Disadvantages may be so greater 

than the cost of packaging materials, however, 

appropriate packaging lead materials to reach 

their destination safe, which is an important 

factor in marketing for attracting more 

customers. On the other hand, appropriate 

packaging makes transportation, storage, 

maintenance and depot of materials easier, safer 

and costless during a period of time. 

4. Lack of proper principles on how to load 

and stockpile materials in vehicles: stockpiling 

materials and throw them from distance into the 

vehicle or with unsuitable equipment is another 

significant result of damaged materials. Of 

course it happens when the materials are not 

packaged appropriately. For example, at time of 

loading, if bricks are sorted in straight columns 

in rectangular arrangements, they occupy less 

space and along the way because they have 

sorted tightly they cannot hit each other and thus 

cannot be broken. But if they are stockpile to a 

hill in the truck not only occupy more space but 

also they will fall down easily.  The topic is 

relevant to labor and also matters whether 

packaging is designed by considering transport 

conditions or not. 

5. Unloading process in the site: At the time 

of unloading building materials in the site, two 

factors have to be considered. Labor, who 

unloads building materials carelessly and 

wrongly, will be the first factor. And second one 

is machines and tools that are not appropriate 

enough for unloading materials and 

consequently are a reason of damaging. Third is 

Flimsy packaging or low quality materials which 

easily will be damaged during this process. 

 

B) Storage. For storage of materials in the 

factory or in the site, three factors should be 

considered: 

1. Inadequate training for labor and lack of 

familiarity with the features of materials and 

storage conditions, led to the destruction of 

materials at the storage time. It can be assumed 

that the storage of materials by persons without 

sufficient expertise in projects can reduce total 

cost of a project. 

2. Bad weather: If materials are stored 

outdoors it is needed to think about the 

arrangements. Making materials exposed to bad 

weather, even for a few days, can reduce the 

quality of materials and also in the next step 

destroy them. 

3. Unsuitable Storage conditions: If the 

materials are kept indoors, environment 

conditions should be controlled carefully 

considering the terms of air, temperature, light, 

moisture and water penetration. 

4. Packaging should be done according to the 

terms of storage and required durability. 

 

C) Process of Construction. In the process of 

using building materials, we have to consider 

different factors caused materials to be wasted.  

1. Wasting materials during construction is 

due to unawareness of workers about saving 

methods of raw materials: we can solve that by 

training, informing and new legislation in the 

site of construction if it is necessary. 

2. Inevitable loss of materials during 

construction: careless and unknowledgeable 

construction will be caused to a percentage of 

raw materials turn into trash. We should enhance 

the precision of manufacturing and construction 

and employing experts as well as using 

prefabricated products to reduce the amount of 

trash. 

3. Unawareness of workers about the proper 

function of materials in buildings: In most parts 

of the world, particularly in developing countries 

they employ cheap unskilled labors to reduce 

costs. The problem is the period of time they 

need to learn how to use materials. During this 

period, they will waste a part of raw materials. 



4 
 

As the construction industry is still labor-

intensive, the attitudes and behaviors of 

individuals involved in this industry influence its 

growth and performance. Factors such as 

construction-related education among 

employees, contractor experience in 

construction works, source-reduction measures, 

reuse of materials, waste disposal behaviors and 

attitudes toward waste management are the most 

significant factors affecting contractor behavior 

on waste management [6]. Although using 

experts in this process can increase the cost of 

project but there will be a reasonable payback 

after a period of time with better quality 

reduction of waste materials, reduction in 

transportation of trashes and etc. which finally 

caused saving materials and money. 

4. Improper transportation of materials from 

location of storage to the site: This is especially 

important in cases where the location of storage 

is far from the site. Using unsuitable tools of 

transportation and lack of proper distribution 

systems turn materials into trash.  

5. Interferences between executive teams: 

This happens because of not enough 

coordination and occurs when there is not an 

appropriate program for management. For 

example, we should destroy the plaster if we 

have forgotten to install the electric utilities. 

Basically, these destructions are due to the lack 

of consideration of utilities. Partly, this lack of 

coordination caused by negligence of designers 

and partly, by executors of the project. Designers 

have to consider reducing construction waste 

during their design process. [7] 

6. Lack of continuous monitoring by experts: 

High quality construction with minimal wasting 

depends on the continuous presence of experts in 

all phases of construction in the site. Monitoring 

is a good way for quick amendments for the 

mistakes which is done by contractor teams in 

construction or using materials, so we need no 

more demolition and reconstruction. 

 

Conclusion  

In this paper, we presented the reasons of 

increasing and producing building waste during 

the construction process. This study focused on 

three important levels of construction, including: 

transportation, storage and construction. First, 

we have to consider two factors in the process of 

construction: Choosing the appropriate 

transportation vehicles and proper packing of 

materials which are suitable according to their 

properties to prevent some kind of potential 

damages. Secondly, training about the features 

and conditions of keeping materials according to 

the weather conditions should be done in the 

storage sector. Thirdly, inevitable waste of 

materials can be minimized in the construction 

process by trained workers, and precise 

planning, designing and monitoring are 

necessary for coordination between different 

working groups. Finally, it should be noted that 

attempts to prevent waste of raw materials and 

conservation of resources is not only economical 

but also is a human task towards the future 

generation. 
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