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Abstract 

Construction industry has play a major role for increasing the growth of the country. All developed and developing countries 

directly depend on construction for the fulfilment of requirements of their citizen. But the certain losses through the construction 

process has impacted the economy of the country. Construction waste is one of them. For the construction period construction 

waste, has increased the budget of the project also increase the pollution level in country. For investigating the top most factor 

which increases the construction budget and waste in India have surveyed on Gwalior construction sites. In this survey a 

quantitative questionnaire has formed and surveyed on 31 respondents in Gwalior region. These factors are analyzed and ranked 

the topmost factor which has responsible for increases the waste in construction.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Construction industry has play major role for increased the progress of the country. All world economy has direct or indirectly 

depend on it. Construction has topmost industry for providing the employment. In this sector, has always required experienced and 

best worker for site. But due to few drawbacks of this sector impacted on economy of the country. Construction waste is one of 

them. In construction, due to certain reasons has increases the waste in country. These waste is responsible for pollution and impact 

on human health. The construction waste issue has increased burden of the economy of the country. In all the world, has try to find 

out the best possible reason for increases the construction waste also find out the solution of the reasons. Construction waste on 

site have increased mostly in developing countries. In the developed countries, all sites have guidelines and follow strictly rules 

on site for reduction of construction waste. But in the developed countries and small companies on various have not follow certain 

guidelines and not follow the rules on sites and these companies also have resource problem for managing the waste of the country. 

[1] 

II. CONSTRUCTION WASTE 

In the construction industry, there are various types of waste generation on site. These wastes have different categories like 

renewable and non-renewable waste on site. There are various factors which responsible for construction waste on site. Most of 

the waste are generated on site are reusable and it can be used on different process on sites. Construction wastes and scraps some 

time effect the land alteration. There various types of wastage on site like bricks, sand, concrete, steel plates steel bars, mortar, 

wooden shuttering, plastic are the main waste on site. These wastes are generated due to carelessness behaviour of workers on site. 

For the wastage of material on site have increased the amount of budget of the project. These extra costs of project have impacted 

on the economy of the country. These are the extra burden and the extra amount are paying for the same projects. [2,3] 

III. RESEARCH METHODOLOGY 

A structured quantitative survey with a construction practitioners group in Gwalior region. In the survey 31 respondents are 

randomly selected from construction sites in Gwalior region and conducted a questionnaire survey on these respondents conducted 

to investigate the frequency and severity of the factors which are responsible for construction waste. In the questionnaires included 

two main sections, section A covered the background and general information of the respondents, and Section B invited 

respondents to rate the frequency and severity of the environmental impacts using the five-point Likert Scale. 
 

Table - 1 
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Likert Scale Used to Determine the Level of Frequency and Severity 
Scale Severity Description Frequency 

1 Insignificant Minimal Never 

2 Minor Short Term Unlikely 

3 Moderate Significant Possible 

4 Major Major Short Term Likely 

5 Catastrophic Major Long Term Always     
Determining the rate of factors of construction waste depends on the probability of an occurrence and its severity on the 

environment. Probability or frequency is defined as a likelihood of construction activities’ potential being realized and initiating a 

series of factors impacts that could result for responsible for construction waste. The severity of the consequences is defined as the 

extent of damage that could result the construction waste. 

Risk can be assessed and presented, using matrix, by estimating probabilities and consequences in a qualitative manner or with 

quantitative values (Ayyub, 2003) [4]. A risk matrix has been used to rank various risks in order of importance (Jeong et al., 2010) 

[5]. A risk matrix is a table that includes several categories of probability, frequency, or likelihood for its rows (or columns) and 

several categories of severity, consequences, or impact for its columns (or rows) as shown in Table 2 (Cox, 2008) [6]. Table 2 

demonstrates that risk will increase if either probability or severity rise, or both rise concurrently. 
Table - 2 

Risk Matrix (Jeong et al., 2010) 

Level of consequence Description 

X 

Level of frequency Description 

p
ro

b
a

b
il

it
y 

5 5 10 15 20 25 

1 Insignificant 1 Never 4 4 8 12 16 20 

2 Minor 2 Unlikely 3 3 6 9 12 15 

3 Moderate 3 Possible 2 2 4 6 8 10 

4 Major 4 Likely 1 1 2 3 4 5 

5 Catastrophic 5 Always  1 2 3 4 5  
                                                                                                                                                                               Consequence 

The outcome matrix will enable us to discern probable factors responsible construction waste levels for each common 

construction waste factors in construction sites in Gwalior region. The significant rating of a risk (expected loss) that is found in 

the literature is shown in Eq.1 (Modarres, 2006) [7]: 

R = F × S (1) 

where R denotes the significance rating of construction waste level in a construction project; F is the frequency of occurrence, 

ranging from 1 to 5 which ‘1’ is the least frequent and ‘5’ is the extremely frequent; and S is the severity of factors in construction, 

ranging from 1 to 5 which ‘1’ is the not sever and ‘5’ is the extremely sever [8]. 

 The risk goes to low-risk area when the risk value is between grades 1-4.  

 The risk goes to medium-risk area when the risk value is between grades 5-14.  

 The risk goes to high-risk area when the risk value is between grades 15-25.  

IV. RESULT & DISCUSSION 

Table 3 shows the average of Likert Scales of respondents’ opinion regarding the frequency and severity of the factors for waste 

across construction processes of residential buildings as well as their associated risk in order of priority, based on results of 

construction practitioner’s responses in the survey. The methodology required ranking of the construction waste factors, so the 

score for each factor construction waste compared with each other. Higher scores indicate the factor is more responsible for 

construction waste as compared to others are worst compared to others [9,10]. 
Table - 3 

The average of Likert Scales of respondents 

FACTORS aFOC (stdev) bFOS (stdev) 

RISK= 

FOC X 

FOS 

RANK 

OVERALL 

RANKING 

DESCRIPTION 

WISE RANKING 

DESIGN 

Frequent design changes 2.84 0.9342 2.82 0.94 8 41 4 

Design errors 2.41 0.9726 2.43 0.957 5.85 46 7 

Lack of design information 2.46 0.9929 2.46 0.993 6.05 44 5 

Inexperience designer 2.43 1.1024 2.44 1.103 5.93 45 6 

Selection of low quality products 2.97 0.9995 2.97 0.999 8.8 35 3 

Lack of information in good for construction 

drawings 
3.85 0.6791 3.85 0.679 14.8 3 2 

Lack of knowledge about construction 

drawings during design activities 
3.92 0.8812 3.89 0.877 15.2 2 1 

HANDLING OF MATERIALS 

Wrong material storage 3 1.0165 2.98 1.025 8.95 33 8 

Poor material handling 3.1 0.7682 3.13 0.763 9.7 30 7 
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Damage improper packing during 

transportation 
3.23 0.8245 3.23 0.824 10.4 22 4 

Equipment failure or not working 3.25 0.7451 3.26 0.751 10.6 20 3 

Use of excessive quantities of material more 

than required(overproduction) 
2.93 0.9978 2.95 1.007 8.66 37 9 

Inadequate staking and insufficient storage in 

inventory 
3.41 1.131 3.41 1.131 11.6 14 2 

Lack of onsite material control 3.2 1.0459 3.18 1.041 10.2 26 5 

Double handling of material 3.13 0.8461 3.13 0.846 9.8 29 6 

Insufficient instructions about handling 3.7 1.0783 3.68 1.066 13.6 8 1 

WORKER 

Using untrained labor 2.05 0.9385 2.07 0.946 4.23 47 5 

Shortage of skilled labor 3.23 1.0065 3.23 1.007 10.4 22 3 

Poor workmanship 3.21 1.0019 3.2 0.997 10.3 24 4 

Poor capability of contractor’s technical staff 3.93 0.8538 3.59 0.955 14.1 4 1 

Accidents due to negligence 3.25 1.1054 3.26 1.109 10.6 20 2 

MANAGEMENT 

Poor planning 2.89 0.8583 2.9 0.851 8.37 39 13 

Poor site management 3 0.9661 3 0.966 9 32 11 

Late information flow among parties 3.2 1.1521 3.2 1.152 10.2 25 10 

Resources problem 2.97 0.9304 2.98 0.94 8.85 34 12 

Use of old device and follow orthodox method 

on site 
3.43 0.9391 3.43 0.939 11.7 12 5 

Communication gap between labor and 

supervisor 
3.49 0.8088 3.51 0.809 12.2 11 4 

Lack of supervision and delay of inspection 3.36 1.0005 3.39 0.988 11.4 16 7 

Theft and vandalism 2.66 1.1088 2.66 1.109 7.05 43 14 

Specifying materials and dimensions without 

considering waste 
3.34 0.9812 3.33 0.978 11.1 19 9 

Lack of strategy to waste minimization 4 0.7528 4.02 0.764 16.1 1 1 

Non-use of left over material 3.38 0.8595 3.39 0.842 11.5 15 6 

Non-utilization of cut piece of steel 

mishandling of cement bags 
3.59 0.7611 3.57 0.763 12.8 10 3 

Inefficient utilization of temporary material 3.66 0.7044 3.61 0.936 13.2 9 2 

Incorrect material takes off from drawings 

and design documents 
3.39 1.1442 3.34 1.138 11.3 17 8 

PROCUREMENT 

Delivery materials with wrong dimension and 

quantities 
3.13 0.9032 3.1 0.907 9.7 30 4 

Stockpile waste 2.82 1.1904 2.8 1.181 7.9 42 5 

Building failure 1.8 0.9455 1.8 0.946 3.25 48 6 

Health and safety procedure implementation 

on site 
3.43 0.8258 3.43 0.826 11.7 12 2 

Lack of technical skills 3.16 0.8599 3.18 0.847 10.1 28 3 

Long implementation period 3.61 0.9359 3.79 0.951 13.7 7 1 

EXTERNAL 

Climate effect on material 3.79 0.9507 3.64 0.708 13.8 6 2 

Accident due to overloading 3.36 1.0806 3.33 1.06 11.2 18 3 

Damage due to 3rd parties 2.95 1.1892 2.93 1.181 8.66 37 6 

Unappropriated site condition 3.18 1.2451 3.18 1.245 10.1 27 4 

Mistake in quality survey 2.95 1.0071 2.95 1.007 8.71 36 5 

Severe weather condition 3.59 0.9553 3.93 0.854 14.1 4 1 

Back order 2.87 1.2971 2.89 1.292 8.28 40 7 
aFOC, factor of consequence bFOS, factor of severity. 

Lack of strategy to waste minimization is ranked the more important factor for construction waste. In the most of the companies 

have face this problem because they haven’t proper source and strategy for reducing the on the site. The management cluster is 

that the most leading cluster for making construction waste. The act of management plays a very important role in conducive to 

waste generation. Lack of knowledge about construction drawings during design activities is the second most important factor for 

increasing the waste because many of times architect guidance to other and the site architecture not knowing chances of error 

increase if the other architect than show the original than breakdown the structure Design involved lack of either consultants’ skill 

or contractors’ skill in providing clear working drawings and detailed specification to be used on site [11]. 

Lack of information in good for construction drawings is third most factor for increasing the waste on site. Most of the site worker 

are confused in during the construction activities because they have less experience and haven’t read drawing clearly. 
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Poor capability of contractor’s technical staff is ranked the fourth which have increase the waste on site. Lack of knowledgeable 

staff has a severe impact on project increase the budget of the project staff haven’t information correct items and how to reduce 

the waste.  severe weather has a crucial consider External cluster. Weather becomes the foremost powerful factors inflicting waste 

on sites. Some of the site works, such as concreting and excavation works have to stop due to heavy rain and storm and the prepared 

material lose their strength and workability [12].   

V. CONCLUSION & RECOMMENDATION  

This analysis has helps to spot issue causes of building construction waste in Gwalior. The most significant factors causing 

construction waste are lack of strategy to waste minimization, lack of knowledge about construction drawings during design 

activities, lack of information in good for construction drawings, poor capability of contractors, technical staff, severe weather 

condition. Thus, the study proved that waste generated in building construction. Although this research was conducted in the 

commercial building construction in Gwalior, the results may also be applicable for similar projects in other developing city, states 

and countries. The identification of vital delay causes from this analysis will focus construction managers’ attention to arrange 

preventive actions to stay the building construction project on schedule. These findings will give a better understanding to the 

Gwalior construction industry players and create awareness among them for undertaking future construction projects. 

 Recommendation 

Building material wastage can be classified before in the design process, and actions should be taken during design stages to 

minimize the waste that may generated. Waste reduction can be improved by design with standard sizes for all building materials 

and design spaces to be supple and adjustable to changing uses and design for deconstruction. Coarse and fine aggregates and 

cement should be properly stored, batched and handle to maintain the quality of resulting concrete. 
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