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Abstract— Construction activities result in various types of 

hazards and discomforts at the time of operation. These 

problems may seem quite low in comparison with the benefits 

of any project, but they economically affect the environment 

around the site. This, in monetary terms, is known as social 

cost, often not taken into account while evaluating the total 

cost of the project. Of many different parameters for social 

cost, Noise pollution due to construction activity is identified 

as one of the few major threats to the environment 

surrounding the site of construction. Earlier studies have 

shown the Noise related ill-health effects of construction 

activities such as Stress, Blood pressure, severe headaches, 

lost in concentration, hearing deficiency, anxiety, etc. These 

inflicted parameters are a responsibility of the parties under 

the contract. Any Construction project benefits the society as 

a whole. Yet the problems of Noise due to its construction 

activities are faced by a very small part of the society, under-

influence population. This study focuses on Review of 

various previous studies done in identifying the problems 

arose due to the Noise at the time of construction and the 

different formulas evaluated to evaluate the associated social 

cost. 
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I. INTRODUCTION 

Construction activities result in various types of hazards and 

discomforts at the time of operation. These also result in other 

unchecked troubles at the time of construction, to the 

population. These problems may seem quite low in 

comparison with the benefits of any project, but they 

economically affect the environment around the site. This, in 

monetary terms, is known as social cost, often not taken into 

account while evaluating the total cost of the project. Of many 

different parameters for social cost, Noise pollution due to 

construction activity is identified as one of the few major 

threats to the environment surrounding the site of 

construction. Earlier studies have shown the Noise related ill-

health effects of construction activities such as Stress, Blood 

pressure, severe headaches, lost in concentration, hearing 

deficiency, anxiety, etc. These inflicted parameters are a 

responsibility of the parties under the contract. This paper 

evaluates the Noise due to Metro infrastructure project and 

the social cost incurred due to the same. In India, significance 

of noise pollution levels has been considered and the limits of 

noise (in decibels) for four different types of categorized 

regions are set as per the Noise Regulation and Control Rules, 

2000. But at the time of construction activities, especially 

infrastructure construction, these noise levels are found to be 

much higher than the allowable limits. Any Construction 

project benefits the society as a whole. Yet the problems of 

Noise due to its construction activity are faced by a very small 

part of the society, under-influence population.  

Social Cost is often ignored partially or totally at the 

time of evaluating the total cost incurred in any construction 

activity. The use of heavy construction equipment results in a 

higher noise level in the vicinity of the work area (Gilchrist 

et al., 2003). Due to high intensity of traffic noise people not 

only in day but also in night could not sleep properly. As a 

result awakening from sleep is very common factor which 

leads to decrease their working efficiency and health status. 

The effects of Noise pollution can be adverse headache, 

stress, loss in concentration, irritation. The adverse effects 

can be High blood pressure, cardio-vascular diseases, 

anxiety, abnormal heartbeat, hearing deficiency, etc. Apart 

from these, sufficient evidences are also found in the 

literature for the relationship between traffic noise and heart 

diseases like myocardial infarction and ischemic heart 

diseases (Srimanta Gupta and Chitralekha Ghatak, 2011). 

Lowering the production of people at work, the 

decrease in happiness and leisure and lowering the property 

values are the common effects of noise pollution. It is caused 

by Heavy construction machinery, vehicles and increased 

traffic noise (John C. Matthews and Erez N. Allouche, 2010). 

Different studies showed that Noise pollution in an area often 

results in the declination of property value of those areas. One 

study estimated that housing values decline by 0.17% for 

each additional decibel (dB) of noise above normal (Jung and 

Sinha, 2004). 

Noise and its mitigation have been studied in detail 

in areas such as manufacturing, industrial engineering, and 

transportation. In contrast, research on the mitigation of 

construction- related noise is limited, partially because of the 

temporary nature of construction projects and the limited 

attention given to the adverse impact of the construction 

process on its surroundings. (A. Gilchrist et al. 2003) 

A study shows that home owners are willing to pay 

from 2.4% to 4.2% more of their property to avoid an increase 

of one decibel of noise (Wang et al. 2012). 

II. BACKGROUND 

A. Problem Identification 

The parties which are engaged in a contractual agreement or 

a construction project shall only be responsible for the total 

incurred cost. But the indirect effects of those activities often 

affect the habitants in surrounding environment. There can be 

identification and valuation of these costs borne by non-

competent authorities. 

Traditional contractual and bid evaluation practices 

do not account for economic losses resulting from 

construction-related activities that are borne by parties not 

engaged in the contractual arrangement (Gilchrist and 

Allouche, 2004). 
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B. Effects of Noise Pollution on Human health 

Various studies were conducted to find out the partial or 

complete effects of noise pollution on human health. Studies 

have shown ill effects on health of human exposure to noise. 

Some of these studies and their results are covered in this 

paper. 

 Exposure to noise levels of relatively high degrees can 

lead to direct hearing loss and/or hearing impairment 

(Prasher, 2003). Significant hearing impairment occurs 

on exposure to prolonged exposure to noise levels of 70-

85 dB (Jamir et. al 2014). 

 The study has shown the different effects of noise 

pollution on human health and their relation in 

significance (Srimanta Gupta & Chitralekha Ghatak, 

2011). 

Effects Relation 

Headache Not Significant 

Anxiety Not Significant 

Elevated Blood Pressure Not Significant 

Abnormal Heartbeat rate Significant 

Hearing Deficiency Significant 

Blood Sugar Not Significant 

Problem in speech communication Significant 

Interference with sleep Significant 

Irritation Not Significant 

Table 1: Effects of Significant effects of Noise Pollution on 

Human health (Srimanta Gupta & Chitralekha Ghatak, 

2011).) 

 Another study has shown that the noise levels variation 

between 85-106dB, due to the heavy traffic and high 

pressure horns, had major psychological effects, found in 

wardens, as aggravated depression 58%, stress 65%, 

public conflict 71%, irritation and annoyance 54%, 

behavioral affects 59% and speech interference 56%. 

Physiological effects found were hypertension 87%, 

muscle tension 64%, exhaustion 48%, low performance 

levels 55%, concentration loss 93%, hearing impairment 

69%, headache 74% and cardiovascular issue 71% 

(Tabraiz et al. 2015). 

C. Noise in Construction 

Construction activities involve the heavy machineries and 

rough activities like ground excavation, pneumatic 

equipment and/or demolition activities. On construction 

worksites there are many different noise sources and these 

sources exhibit many differing types of noise such as 

background noise, idling noise, blast noise, impact noise, 

rotating noise, intermittent noise, howling, screeches and 

squeals that need to be controlled. 

Equipment Sound Level at Operator 

 Average Range 

Background* 86  

Earth Moving: 

Front End Loader 88 85-91 

Back Hoe 86.5 79-89 

Bull Dozer 96 89-103 

Roller 90 79-93 

Scraper 96 84-102 

Grader <85  

Truck 96 89-103 

Paver 101 100-102 

1) Noise due to Equipment 

According to Occupational Safety and Health 

Administration, America the following common equipments 

at work place and their Noise are given: 

Material Handling: 

Concrete Mixer <85  

Concrete Pump < 85  

Crane 100 97-102 

Derrick <85  

Power Units: 

Generators <85  

Compressors <85  

Impact: 

Pile Driver (diesel and 

pneum.) 
98 82-105 

Pile Driver (gravity, bored) 82.5 62-91 

Pneumatic Breaker 106 94-111 

Hydraulic Breaker 95.5 90-100 

Pneumatic chipper 109  

Other Equipment: 

Poker Vibrator 94.5 87-98 

Compressed Air Blower 104  

Power Saw 88.5 78-95 

Electric Drill 102  

Air Track Drill 113  

Noise Standards Noise Level 

OSHA (at workers ear) 90 dB (A) 

Day Time Community (at property line) 65 dB (A) 

2) Noise due to Traffic 

Common noise levels are: normal conversation 50–65 dBA; 

average city traffic noise 75–80 dBA and threshold of pain 

140 dBA (Gilchrist & Allouche, 2005). 

D. Noise Rules in India 

Back in February 2000, Noise Pollution rules were 

established in the Gazette of India, Extraordinary, Part-II –

section 3(ii), vide S.O 123 (E) dated 14.2.2000. Following 

table shows the Category of area and permissible Noise levels 

for the same: 

Area 

Code 

Category of 

Area/Zone 

Limit in dB(A) Leq* 

Day 

Time 

Night 

time 

A Industrial Area 75 70 

B Commercial  Area 65 55 

C Residential Area 55 45 

D Silence Zone 50 40 

Table 2: Ambient Air Quality Standards in Respect of Noise 

is notified under Noise Pollution (Regulation and Control) 

Rules, 2000. 

Note:  

1) Day time shall mean from 6 AM to 10 PM  

2) Night time shall mean from 10 PM to 6 AM  

3) Silence Zone is defined as areas up to 100 meters around 

such premises as hospitals, educational institutes and 

courts. The Silence Zones are to be declared by 

competent authority.  
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4) Mixed categories of areas may be declared as one of the 

four above mentioned categories by the competent 

authority.  

 dB(A) Leq denotes the time weighted average of the 

level of sound in decibels on scale A which is relatable 

to human hearing. 

E. Need for Valuation 

The indirect effects due to construction activities are borne by 

the society as a whole, instead of just the two parties involved 

in the agreement. 

Thus, there is a need to evaluate the social cost incurred due 

to these construction activities. Though any standard 

legalized method is yet not in practice, different researches 

have been made worldwide in valuation of social cost 

equivalency to noise pollution caused. 

F. Valuation of Noise pollution impacts 

There is no globally accepted formula of calculating the value 

of noise impacts. Mostly used methods are Hedonic Pricing 

method (HPM) and Contingent Valuation Method (Surahyo 

& Diraby, 2009). 

The authors suggest that mitigation of social costs 

can be accomplished effectively by incorporating them into 

the cost estimate and bid evaluation processes. 

Furthermore, it is argued that consideration of social 

costs during the bid evaluation process is an important 

component of the paradigm shift needed to move the 

construction industry toward a more sustainable oriented 

frame of mind (Gilchrist & Allouche, 2004). 

1) London (Gilchrist & Allouche, 2004) 

Contingent Valuation Technique 

This technique is used to survey a representative sample of 

the local population on how much they value a particular non-

market preference. It can be applied to environmental 

protection or society improvements. 

a) WTP (Willing To Pay) 

The method tries to identify people’s preferences by asking 

direct questions about how much they are willing to pay to 

obtain, maintain, or increase some environmental benefits. 

b) WTA (Willingness To Accept) 

Another form of the contingent valuation technique is the 

willingness-to-accept as compensation to tolerate an 

environmental loss. 

2) Hedonic Pricing 

It compares prices of properties in affected areas with prices 

of similar properties in quieter, cleaner and safer areas. 

a) NDI (Noise Depreciation Index)  

Some studies use a depreciation index which is the percentage 

reduction of property price per unit of pollutant measure to 

calculate the decline in residential property value. 

3) Shanghai (WANG et. al 2012) 

On basis of questionnaire survey the tentative willingness to 

pay or the cost of taken measure against the noise pollution 

was evaluated. 

Based on this the following formula was given to 

obtain the social cost incurred due to Noise pollution: 

FNP = (2.4% - 4.2%) x d/Thut (NC –NN) x TV x NH 

Where,  

2.4%-4.2% is the amount in percentage of income of the 

people willing to engage or engaged to avoid noise. 

FNP — the total costs of noise pollution, yuan;  

d — the construction days, d;  

THut — the house using terms, if it is permanent the number 

can 29200, days. NC — the noise due to the construction 

equipment, dB;  

NN — the normal level of the noise, dB;  

TV — the average property value for each family in the 

construction areas, yuan;  

NH — the number of affected families 

4) Los Angeles (Matthews & Allouche, 2010) 

A reduction in Noise Depreciation factor is given in the paper 

as the project period extends to a limited time. The NDI for 

period extending 1 year is taken as full value at 0.2% of 

property values per dBA, which reduces up to 5% for a 2 

week project. The reduction values are given as follows. 

Project Length NDI % Reduction 

1 Year 0.20%/dB 0 

11 Months 0.19%/dB 5 

10 Months 0.18%/dB 10 

9 Months 0.16%/dB 20 

8 Months 0.14%/dB 30 

7 Months 0.12%/dB 40 

6 Months 0.10%/dB 50 

5 Months 0.08%/dB 60 

4 Months 0.06%/dB 70 

3 Months 0.05%/dB 75 

2 Months 0.04%/dB 80 

6 Weeks 0.03%/dB 85 

4 Weeks 0.02%/dB 90 

2 Weeks 0.01%/dB 95 

<2 Weeks 0.00%/dB 100 

Table 3: NDI for different project durations 

The above mentioned reductions in NDI values are 

used for NDI reductions, which are used to evaluate Noise 

induced social cost (CNP) by following formula: 

𝐶NP= 𝑁C−𝑁N ×𝑁𝐷𝐼𝐴𝐷𝐽×APV×NH 

Where, 

NC, Noise due to Construction (db) 

NN, Normal Noise without construction (dB) 

APV, Assumed Protection Value 

NDIADJ, is adjusted value of NDI according to project duration 

in from table 3 

NH, Number of affected homes 

G. Social Cost in India 

In India not much study is available in the valuation of the 

social cost or the cost incurred due to Noise during 

construction in its influence area.  

Though, the evaluation of noise in 7 metropolitan 

cities, which included Bangalore, Chennai, Delhi, 

Hyderabad, Kolkata, Lucknow and Mumbai of major cities, 

was done recently by CPCB Board of India (Status of 

Ambient Noise level in India). But no method has yet been 

evolved or given in any study to portray social cost 

consideration. 

Thus, there is a need to develop a framework for 

evaluation of social cost in India on the basis of questionnaire 

survey, i.e. Contingent Valuation technique and other 

methods of valuation based on comparison of similar area by 

Hedonic pricing method. The following framework for India 
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is developed and proposed, which can be adopted to valuate 

the social cost based on similar works around the globe. 

H. Equipment 

The equipment that can be used for evaluation of noise is 

Sound Level Meter, designed to respond in approximately 

same way as the human ear, and given objective, reproducible 

measurements of sound pressure level (Status of Ambient 

Noise Level in India 2017; CPCB, India). 

The Noise level measuring instrument would read 

the levels of noise generated at different locations and times 

for the day. This would give the measure of Noise pollution 

at peak hours at a construction site. The measurement of these 

noise levels will help finalize the need of evaluation of social 

cost at the particular site by the formula. 

I. Formula for evaluation of social cost incurred due to 

Construction activity 

Since, there is no standard formula yet to calculate the social 

cost incurred in construction of infrastructure project, there is 

a need to derive and adapt one. The following formula is 

inspired from work of Wang et al. 2012. 

SNC =C x d/Th   x (NC – NA) x TAV x NH 

Where, 

SNC = Social cost incurred due to Noise pollution in 

construction of a project 

C= percentage of average value of owners’ salary, they’re 

willing to pay to get rid of construction noise. 

d= number of days construction activity is going to extend for 

Th= average estimated life span (house using) of the habitants 

NC= Noise read under construction influence area 

NA= allowable noise level in the area 

TAV= average property value of the locality 

NH= number of affected families 

The percentage of average value of owners’ salary, 

they’re willing to pay to get rid of construction noise; can be 

calculated by Questionnaire survey in the locality. The direct 

answer is well and good. Other way round is the utility or any 

instrumentation done or any modification to their houses, to 

get rid of or reduce the noise propagation in the house, can be 

considered. For example, the Air-conditioning system 

installed in the houses due to negated air circulation by closed 

windows, in order to avoid noise propagation through them. 

Another example may include change of upgrade to sound 

resilient windows, sound proofing equipment installed, etc. 

III. CONCLUSION 

India is one of the most densely populated countries in the 

world. With a home to 1.3 billion of population, the 

congestion at the time of construction arises, which gives a 

level increase in Noise pollution due to traffic, construction 

equipment and construction activities. The identification of 

Noise intensities and minimizing it to the lowest possible 

levels on site thus, becomes a very important factor for the 

benefit of the society as a whole. 

Thus a basic framework is needed to be developed, 

in which the noise levels have to be considered and the cost 

incurred must be measured. This would give the significance 

to need to adopt more preventive measures for which the 

competent authority in contract may take the measures more 

seriously. 
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