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Abstract: This paper is an exposition of the effects of industrial and environmental noise on humans, and how this subsequently impacts human capital 
development which will in turn affect sustainable national development. It equally considers the existing noise regulations in Nigeria with a view to 
identify the negative effects of industrial and environmental noise, is also considered. When people are unhealthy, they can hardly contribute their own 
quota to national development. Hence, there cannot be sustainable development without a healthy workforce or citizenry. Having identified the negative 
health effects associated with industrial and environmental noise and acknowledging the contribution of human capital to economic growth and 
development, it becomes very imperative that noise is effectively regulated. Since industrial and environmental noise affects people‘s health, it will also 
have a negative impact on the attainment of sustainable national development. Noise pollution must therefore be controlled, using instruments of law, to 
reduce its effects on people and Nigeria at large. Finally, health and safety professional bodies such as the Institute of Safety Professionals of Nigeria 
(ISPON) can educate the citizenry by creating awareness on the harmful effects of industrial and environmental noise pollution. 
 
Index Terms: environmental noise, industrial noise, regulatory bodies, sustainable national development.   

——————————      —————————— 

1 INTRODUCTION                                                                     

he terms ‗sound‘ and ‗noise‘ are often used interchangeably 
in the literature to mean the same thing, nevertheless, they are 
different. According to NESREA [1], Industrial noise refers to 
noise received by workers at the workplace for an 8-hour 
period, while environmental noise (formerly community noise) 
refers to noise perceived by residents living within proximity to 
a noise source. Sound means a fluctuation in pressure that 
can be detected by the human ear, while noise is any 
unwanted and annoying sound that is intrinsically 
objectionable to human beings or which can have or is likely to 
have an adverse effect on human health or the environment. 
Hence, noise pollution means the same thing as excessive 
noise. It is impossible to eliminate noise completely because 
whenever mechanical energy is expended, a portion of it is 
converted into sound, which is radiated into the air. The fact 
that most industrial plants and machinery are operated using 
mechanical means, implies that their operation is always going 
to be accompanied by sound. When sound produced by these 
machines exceeds a stipulated threshold, it becomes irritating 
to the ears, nauseating, annoying, and unwanted, and this 
could result in workers‘ discomfort.  According to Brüel and 
Kjær [2], noise can be classified as continuous, intermittent, 
impulsive, broadband, or tonal. Noise can also be categorized 
into occupational or industrial noise and environmental noise, 
depending on the duration of noise exposure, and the type of 
recipients. Occupational or industrial noise refers to noise 
received by workers in their place of work for an 8-hour period, 
while environmental noise (formerly community noise) refers to 
noise perceived by residents living within proximity to a noise 
source. Environmental noise is defined as noise emitted from 
all sources except industrial workplaces [3]. Environmental 
noise is made up of transportation noise, neighbourhood 
noise, and industrial noise [4]. Industrial and environmental 

noise poses a big challenge due to their threatening effects on 
the safety and health of people working in industries as well as 
those living around the environment. Although sound is 
necessary for human communication to be effective, the 
increasing rate of mechanization, the use of largely bogus and 
complicated machinery and equipment in factories, and the 
stepping up of the pace of production, has made industrial and 
environmental noise to become an increasingly widespread 
and serious source of discomfort and danger. Pam and Garba 
[5] pointed out that the quest for economic growth and 
prosperity have increased the sources of noise pollution, 
especially in the urban areas. Sustainable national 
development refers to a nation‘s attempt to control and reverse 
the negative effects of exploration and exploitation of natural 
resources, in order to preserve the environment for future use. 
Urbanization, economic growth and motorized transport are 
some of the driving forces for environmental noise exposure 
and health effects [3]. Since industrial and environmental noise 
affects people‘s health, it will also have a negative impact on 
the attainment of sustainable national development. Hence, 
there cannot be sustainable development without a healthy 
workforce or citizenry. Noise pollution must therefore be 
controlled, using instruments of law, to reduce its effects on 
people and Nigeria at large. Previous studies on noise have 
always emphasized the effects of industrial and environmental 
noise. However, there is a shortage of papers that have 
explained how noise affects humans and how this 
subsequently impacts sustainable national development. This 
paper is aimed at examining the effects of industrial and 
environmental noise on humans, and how this subsequently 
impacts human capital development which will in turn affect 
sustainable national development. This paper will also look at 
the existing noise regulations in Nigeria with a view to examine 
the extent of implementation and enforcement. This paper 
insist that a balance should be created between environmental 
interests and economic development in Nigeria. 
 

2 METHODOLOGY 
The review was done based on several publications retrieved 
through a selective search in Google Scholar, PubMed, Web 
of Science, Scopus, Embase, Medline, PsycINFO and other 
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reputable and authoritative websites for articles on noise 
pollution published up to December 2020 using the search 
terms ―effects of industrial and environmental noise,‖ 
―environmental noise impact and sustainable national 
development,‖ and ―industrial and environmental noise 
regulation in Nigeria.‖ 
  

3 EXPOSURE AND EFFECTS OF INDUSTRIAL 

AND ENVIRONMENTAL NOISE 
Noise affects both workers and people who reside close to 
factories. The consequences of industrial and environmental 
noise are diverse, serious, and due to its prevalent exposure, 
could be very widespread [6]. Noise contributes to 
development of cardiovascular problems like heart diseases 
and high blood pressure. Studies have shown that workers 
exposed to high noise levels have more circulatory problems, 
cardiac disturbances, neuro-sensory, motor impairment, and 
even more social conflicts at home and at work. Green et al. 
[7] studied the effects of long-term exposure to industrial noise 
by measuring at the same time, the ambulatory blood pressure 
and heart rate with noise exposure in normotensive male 
Israeli industrial workers within the age brackets of 25 to 44, 
45 to 65, 77, and 85 years. The results of the study showed a 
correlation between industrial noise exposure and high 
ambulatory blood pressure and heart rates in men under age 
45. However, the authors also found that the effect of 
prolonged industrial noise exposure on blood pressure 
decreased significantly with age of workers. Neitzel et al. [8] 
investigated the extent of exposure to industrial noise among 
workers in four construction trades. The authors measured the 
personal noise exposure dose of 133 workers which 
comprised of carpenters, labourers, steel workers, and 
operations engineers. The authors also requested workers to 
fill out a questionnaire itemizing the tasks they perform daily 
and the tools they use. The authors then compared the 
measured values with the Occupational Safety and Health 
Administration (OSHA) standard. The results of the study 
revealed that noise levels to which these workers were 
exposed exceeded the OSHA permissible exposure limit of 90 
dB(A) in 13% of the population. The study also revealed that 
pneumatically-operated tools and heavy-duty equipment were 
the major sources of noise. The authors recommended the 
need for the introduction of effective noise control methods 
and a comprehensive hearing conservation programme to 
reduce the problem of hearing loss among construction 
workers. Tak et al. [9] investigated the prevalence of industrial 
noise exposure by analyzing data from the National Health 
and Nutrition Examination Survey (NHANES) from 1999-2004. 
The authors found out that twenty-two million workers (which 
represented 17% of the total workforce) were exposed to 
potentially damaging noise at work each year in the United 
States of America. According to Brüel and Kjær [2], it is 
estimated that between 0.2 to 2.0 percent of the Gross 
Domestic Product (GDP) is lost to noise and about eighty 
million people experience elevated levels of noise which is 
unacceptable. The negative effects of industrial and 
environmental noise that have been reported include: 
communication interference, annoyance, sleep disturbance, 
hearing loss, reduction in performance among children and 
workers, mental health, and other physiological responses as 
well as increasing the risk for cardiovascular diseases.  
WHO [3] carried out research which examined the relationship 
between environmental noise and cardiovascular disease, 

sleep disturbance, tinnitus, cognitive impairment in children, 
and annoyance. The study collated data from various large-
scale epidemiological studies of environmental noise in 
Western Europe, collected over a ten-year period, and 
discovered that at least one million healthy years of life are 
lost each year in Europe alone due to environmental noise 
pollution. The authors concluded that there is overwhelming 
evidence that exposure to environmental noise has adverse 
effects on the health of the population, and ranked traffic noise 
second among environmental threats to public health (the first 
being air pollution). The authors also noted that while other 
forms of pollution are decreasing, noise pollution is increasing 
Mostaghaci et al. [10] examined the effects of industrial noise 
on the hearing acuity of people working in tile and ceramic 
industries in Iran. The authors carried out annual audiometric 
testing on 555 workers, who were divided into four groups, 
depending on the level of noise that each group would be 
subjected to. The authors compared results of audiometric 
tests obtained in the first year with that obtained in the second 
year to find out if there were any discrepancies or changes in 
hearing ability over the two-year period. The results of the 
study showed that the effect of noise was mostly noticeable at 
audiometric frequencies of 4 000, 6 000, and 3 000 Hz. Based 
on the results obtained, the authors concluded that there is a 
large occurrence of occupational noise-induced hearing loss 
among workers in the tile and ceramic industries in Iran. The 
authors recommended compulsory use of hearing protection 
such as ear muffs and ear plugs, as a control measure. Yuen 
[11] examined the relationship between industrialization, 
population growth, and technological developments in 
developing countries using Malaysia as a case study. The 
author noted that industrialization is always accompanied by 
industrial and environmental noise pollution which is known to 
be the third epidemic cause of psychological and physiological 
disorders globally. The author also pointed out that despite 
genuine efforts to mitigate the effects of industrial and 
environmental noise through health and safety policies, 
legislation, and international efforts, there were still several 
complaints arising from developing countries, especially in 
Malaysia. The author further suggested that companies should 
adopt noise monitoring and modeling, and hearing 
conservation programmes in order to ameliorate the effects of 
industrial and environmental noise on workers and residents 
respectively. Lee et al. [12] examined the effects of noise on 
workers from multiple machines in construction sites. The 
authors selected six different machines as noise sources, 
which included breakers, pile drivers, excavators, earth 
augers, bulldozers, and pay loaders. The authors designed 
auditory experiments to evaluate the level of annoyance 
caused by these machines when they were operated 
individually and together. From the results obtained, the 
authors found that the annoyance was higher when the 
machines were operated together than when they were 
operated separately. The authors recommended that the 
findings from this study be used as a basis to establish 
effective noise control plans for combined noise sources in 
construction sites. Lee et al. [13] carried out an assessment of 
environmental noise impact from industrial machines used at 
construction sites. The authors measured the noise profile of 
each machine using an acoustic camera. The results of the 
study revealed that machines with lower revolutions per 
minute such as borers and cutters, generated low-frequency 
noise which is more detrimental to body organs. Stansfeld et 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 09, SEPTEMBER 2021 ISSN 2277-8616 

94 
IJSTR©2021 
www.ijstr.org 

al. [14] carried out a systematic review on the effects of 
environmental noise (which includes transportation noise, 
industrial noise, and noise from neighbours) on the non-
auditory aspects of health in urban settings. The authors found 
that exposure to transportation noise affects sleep pattern 
experimentally, but not in the real world where adaptation 
occurs. The authors also discovered that noise interferes with 
complex task performance, modifies social behaviour, and 
causes annoyance. The authors further observed that previous 
studies of occupational noise exposure suggest an association 
with hypertension, whereas community studies show only 
weak relations between noise and cardiovascular disease. 
They also noted that aircraft and road traffic noise exposure 
were associated with psychological symptoms and with the 
use of psychotropic medication, but not with the onset of 
clinically defined psychiatric disorders. They also found that 
noise exposure does not seem to be related to low birth weight 
or to congenital birth defects. Their review showed that in both 
industrial studies and community studies, noise exposure was 
related to increased catecholamine secretion. Additionally, 
their studies showed that in children, chronic aircraft noise 
exposure impairs reading comprehension and long-term 
memory and may be associated with increased blood 
pressure. They finally concluded that noise from neighbours 
causes annoyance but that there was little evidence to 
establish that it also causes sleep and activity interference 
health effects. The authors recommended that further research 
was required for examining coping strategies and the possible 
health consequences of adaptation to noise. Kee et al. [15] 
investigated the prevalence of psychological health effect 
symptoms among Malaysian construction workers who 
operated machines and those who did not. Questionnaires 
were distributed to sixty-one construction workers who were 
categorized into two groups: those who operated machines 
and those who did not operate machines in the course of their 
job. The study comprised of objective measurements of 
personal noise exposure for the 8-hour working period, and 
subjective responses to close-ended structured questionnaires 
to determine the prevalence of psychological health effect 
symptoms. The results of the study showed that construction 
workers who operated machines were generally exposed to 
higher industrial noise than those who do not operate 
machines, with a margin of 89%. From the results of data 
analysis carried out, the authors concluded that a strong 
positive correlation exists between industrial noise exposure 
and the prevalence of psychological health effect symptoms 
among construction workers in Malaysia. Lie et al. [16] carried 
out a systematic review of 187 articles on occupational noise-
induced hearing loss and found out from the literature review 
that occupational noise exposure causes between 7 and 21% 
of hearing loss among workers with developing countries 
recording the highest incidents. Chen et al. [17] also carried 
out a systematic review of published papers from 2000 to 
2020 retrieved from reputable research databases and found 
out that occupational noise-induced hearing loss was the most 
prevalent occupational disease in the world. The authors 
examined the epidemiology, pathogenesis, and 
implementation of control measures of occupational noise-
induced hearing loss among workers. The authors found out 
that there was a complex relationship between environmental 
noise and occupational noise-induced hearing loss, with 
hereditary factors playing a passive role, and that industrial 
noise exposure affects people differently. The study revealed 

that industrial and environmental noise exposure may cause 
temporary or permanent threshold shifts. Even though there 
were clinical trials to judge the efficacy of antioxidants in the 
treatment of occupational noise-induced hearing loss, the 
authors still recommended inauguration of noise prevention 
program as the most important tool in mitigating the risk of 
occupational noise-induced hearing loss among workers 
Ologe et al. [18] investigated exposure to noise among 
workers in a steel rolling mill in Nigeria and the level of 
awareness of workers on the effect of industrial noise on 
hearing. The authors obtained data by randomly distributing 
116 questionnaires, and noise mapping of the entire factory. 
The results of the study showed that noise levels of 49 dB(A), 
72 dB(A), 86 dB(A), and 93 dB(A) were obtained around the 
administrative area, maintenance workshop, mill floor, and 
finishing stage respectively. The authors inferred from the 
results obtained that although 93% of workers were aware that 
industrial noise affects hearing, only 27% of the workers 
possessed hearing protection, and only 28% actually used 
them at all times. The authors warned that even though there 
was high level of awareness that industrial noise causes 
occupational noise-induced hearing loss, there was a need to 
initiate other control measures such as strict compliance with 
regulation. Aremu et al. [19] assessed the extent of noise 
pollution from sawmill activities in Ilorin, Nigeria. It was found 
that workers complained of both auditory and non-auditory 
effects as a result of the noise generated by the plant. Over 
90% complained of experiencing tinnitus while approximately 
87% and 72% reported having headaches and hearing 
ailments respectively. Others reported annoyance and difficulty 
in ability to concentrate and diplacusis. The challenge is that in 
Nigeria, noise seems to be a way of life largely due to the lack 
of awareness of the hazards associated with it and ignorance. 
For instance, Emenike and Sampson [20] revealed in their 
study that 74% of respondents were not aware of the 
damaging effects of noise pollution. Bolaji et al. [21] 
investigated primary sources of industrial noise from 
machines, the extent of impact on workers, and how industrial 
noise is controlled by manufacturing industries in Nigeria. The 
study utilized data from nine selected companies in the 
manufacturing sector in Nigeria, which were obtained by 
measuring and analyzing the noise generated by different 
plant and machineries utilized in the production processes. 
The results obtained revealed that electricity generating sets 
were the major sources of industrial noise and workers were at 
the receiving end of more than fifty percent of the effects of 
industrial noise, with the effects being more physiological than 
psychological. The authors recommended that to ameliorate 
the problem of industrial noise in manufacturing industries in 
Nigeria, engineering controls should be combined with 
administrative controls. Booth [22] carried out research on the 
health implications of environmental noise and found out that 
prolonged exposure to certain types of sound can have a 
major impact on people‘s well-being. The author identified the 
physical manifestation of environmental noise stress to 
include: delayed cognitive development in children, 
psychological triggers for individuals with post-traumatic stress 
disorder, lower threshold for environmental noise resulting in 
sleep disturbance, increased heart rate, changes in immune 
system, anxiety, annoyance, mood shifts, elevation of cortisol 
production, hypertension, myocardial infarction (heart attack), 
vasoconstriction (narrowing of the blood vessels), elevated 
blood pressure, and elevated adrenaline levels. The author 
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recommended avoidance of loud sounds as the best control 
measure. Fyhri and Aasvang [23] investigated the 
relationships between chronic noise exposure, annoyance, 
sleeping problems and subjective health complaints using a 
structural equation model. The authors obtained data from 
2786 questionnaire respondents and combined this with night-
time noise levels estimated from outside each respondents 
dwelling. The results of the study showed that there was a 
significant association between noise annoyance at night and 
sleep disturbance. The model developed by the authors also 
showed very strong links among pseudo neurological 
complaints, annoyance and sleep disturbance. Vienneau et al. 
[24] investigated the correlation between transportation noise 
exposure and ischemic stroke. The authors carried out a 
systematic literature review and found significant evidence 
from previous studies linking transportation noise exposure to 
ischemic stroke. Pyko et al. [25] investigated the relationship 
between transportation noise exposure and the onset of 
hypertension. The authors found a positive correlation 
between aircraft noise exposure and incidence of 
hypertension, thus confirming the hypothesis that exposure to 
aircraft noise may result in increased risk of hypertension. Lan 
et al. [26] investigated the relationship between transportation 
noise exposure and mental health. The authors carried out a 
detailed review and found enough evidence that supported the 
hypothesis that increased exposure to transportation noise 
causes more severe anxiety. Clark et al. [27] carried out a 
systematic review of the health effects of environmental noise 
on mental health, wellbeing and quality of life, birth and 
reproduction, and cognitive abilities especially among children. 
The authors found some low-quality evidence that road traffic 
noise, aircraft noise, and railway noise, were harmful to human 
health. Lin et al. [28] investigated the relationship between 
exposure to occupational noise and hypertension among 
workers in the aviation industry. The authors carried out a 
cohort study which involved 2459 workers for a 17-year 
period. The results of the study indicated that workers exposed 
to noise levels between the range of 82 and 106 dB(A) for 3 to 
17 years had a higher chance of becoming hypertensive. The 
authors also demonstrated that use of personal protective 
equipment by workers reduces the dose of noise that enters 
the inner ear and hence workers who wear hearing protection 
had lesser chances of coming up with hypertension. Bolm-
Audorff et al. [29] investigated the correlation between 
occupational noise exposure and arterial hypertension. The 
authors carried out a systematic review and meta-analysis of 
twenty-four selected studies. The results of the study revealed 
substantial evidence that occupational noise exposure 
increases the risk of hypertension. Yaghoubi et al. [30] 
investigated the correlation between noise exposure and 
increased secretion of stress hormones such as cortisol. The 
authors collected data from 78 workers from a car 
manufacturing company who were divided into two 
experimental groups, and subjected to different levels of noise. 
The authors collected saliva samples from the participants in 
the morning and in the afternoon for laboratory analysis. The 
results of the study showed a strong correlation between 
annoyance and cortisol secretion level after noise exposure. 
Eze et al. [31] investigated the relationship between 
environmental noise exposure and risk of depression in the 
Swiss cohort study on air pollution, lung and heart diseases in 
adults. The authors interviewed 4581 participants who had no 
previous cases of depression. Ten years down the line, the 

group that was most exposed to environmental noise were 
interviewed, and eleven were found with cases of depression. 
The authors concluded that increased exposure to 
environmental noise was associated with high risk of 
depression in adults. According to EEA [32], long-term 
exposure to environmental noise is estimated to cause 12000 
premature deaths and contribute to 48000 new cases of 
ischemic heart disease each year in Europe. Moreover, 
environmental noise is known to be the second most harmful 
environmental factor to our health, next to air pollution. The 
effects of industrial and environmental noise may be classified 
into several stages based on the amount of impact they 
cause. Table 1 lists some of the health issues and the 
magnitude of impact they cause. 
 
Table 1: Effects of industrial and environmental noise on 

human beings 
                                                          A: Noise Hazards 

Stage I 
Threat to survival 

Stage II 
Causing injury 

1.  Communication 
interference 

1. Neural-humoral stress 
response 

2.   Permanent hearing 
loss 

2. Temporary hearing loss 

                                                          B: Noise Nuisances 

Stage III Stage IV 

Curbing efficient performance Diluting comfort and enjoyment 

1. Mental stress 1. Invasion of privacy 

2. Task interference 2. Disruption of social 
interaction 

3. Sleep interference 3. Hearing loss 

 
Source: Muralikrishna and Manickam [33] 
 
The preservation of the environment and man‘s wellbeing 
plays a major role in a nation‘s developmental process as 
exemplified in research carried out by Evelyn and Tyav [34] on 
the effects of environmental pollution in Nigeria, including 
environmental noise pollution. The authors posited that 
environmental problems resulted from man‘s interaction with 
the environment through engaging in industrial and agricultural 
activities. The authors further identified sources of 
environmental noise to include noise from, construction 
industries, recording studios, religious houses, portable power 
supply-generating sets, and transportation. They concluded 
that these activities affect human health as a result of 
environmental degradation which in turn impedes the socio-
economic development of a nation. The authors recommended 
as a way forward, that people must change their attitude 
towards environmental issues through awareness creation. 
Study carried out by Orie [35] examined the use of instruments 
of law to effectively control environmental noise pollution in 
order for Nigeria to attain sustainable national development. 
The study found out that exposure of residents to loud noise, 
affects their health and quality of life and this may prevent 
them from contributing their quota to national development. 
The author also identified that although Nigeria has specific 
legislation for regulating environmental noise, however, these 
laws have major defects and are poorly implemented. The 
author proffered effective enforcement of environmental laws 
as the solution to regulating noise pollution which will enable 
Nigerians enjoy better standards of living and subsequently, 
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attain sustainable national development. Pam and Garba [5] 
examined the health effects of environmental noise pollution to 
man. The author found out that unusually loud and 
uncontrolled noise diminishes air quality and negatively 
impacts the flora and fauna, public health and man‘s general 
well-being. The authors also noted that noise pollution is on 
the rise in Nigeria today, however, people are not bothered as 
it has become a way of life and an acceptable norm, which 
ought not to be so. The authors gave recommendations for 
environmental noise control which included effective policy 
formulation and enforcement of the existing laws more 
stringent penalties by courts of law as a deterrent to future 
offenders. Al-Arja and Awadallah [36] carried out an 
assessment of noise exposure of workers in coffee grinding 
shops in Saudi Arabia. The objective of the study was to 
evaluate the level of noise generated by these machines, 
compare values obtained with both local and international 
permissible limits, and to determine the impacts of industrial 
noise based on discrepancies with the noise standards. The 
authors recorded values of noise levels varying from 82 to 89 
dB(A), with an energy average of 86 dB(A). The study 
revealed that industrial noise resulted in communication 
difficulties, annoyance, low productivity, fatigue, impatience, 
and hearing difficulties. The authors recommended enactment 
of rules and regulations together with the introduction of fresh 
laws and legislation to reduce the debilitating health and safety 
effects of industrial noise. Golmohammadi et al. [37] carried 
out research to determine the extent to which industrial noise 
acts as a distraction when carrying out tasks that involved 
critical thinking. The authors investigated the attention span 
and short-term memory retention capacity when exposed to 
five different noise situations, considering the difficulty of the 
task being performed. The study found that simple tasks were 
more affected by high noise levels whereas difficult tasks were 
more affected by the type or nature of the noise, whether 
broadband or tonal. The authors concluded that people who 
worked in offices were more distracted by noise than those 
who worked with machines. Beutel et al. [38] investigated the 
relationship between environmental noise annoyance and 
mental health using data from 11 905 participants. The authors 
assessed environmental noise annoyance at baseline and five 
years on. The authors measured depression, anxiety, and 
sleep disturbance using a questionnaire, and identified current 
and previous environmental noise annoyance as contributors 
to mental distress and sleep disturbance. The authors 
recommended the use of regulations as a control measure in 
high-risk areas to avoid mental health problems. Tong and 
Kang [39] investigated the link between the rate of noise 
complaints and urban development patterns in England. The 
authors categorized urban development patterns using six 
indicators namely: population, industrial structure, built-up 
area, transport network, commuting, and natural landscape 
factors. The authors carried out statistical analysis on data 
obtained from open government sources across all districts 
and local authorities in England and found out that cities with 
more natural landscapes and greater separation of residences 
from workplaces recorded fewer noise complaints. In the 
studies reviewed thus far, only very few of the authors have 
been able to clearly spell it out that industrial and 
environmental noise affects people‘s health and consequently, 
a nation‘s economic growth and development. The various 
negative health effects of environmental noise on citizens and 
how this indirectly influences the attainment of sustainable 

national development, have been examined. When people are 
unhealthy, they can hardly contribute their own quota to 
national development. In fact, it would be in vain to talk about 
prosperity, if the health and safety of people is not guaranteed. 
Having identified the negative health effects associated with 
industrial and environmental noise, and its consequent 
retrogressive effect on economic growth and development, it 
becomes imperative that noise be effectively regulated.  
 

4 REVIEW OF ACCEPTABLE AND 

UNACCEPTABLE NOISE EXPOSURE LIMITS IN 

VARIOUS COUNTRIES 
If As a result of the mounting evidence that noise produces 
harmful health effects on people, many countries have 
enacted legislation to control the dose of noise to which 
people are exposed to. Hence, it is important to know the level 
at which sound becomes a problem for majority of the 
population. However, there is no specific universal agreement 
as to how much noise people can tolerate or at what decibel 
value the effects of noise begin to manifest. There is multiple 
evidence in previous studies linking environmental noise to 
hazardous health effects on man ―[40], [41], [42], [43], [44].‖  
Babisch [45] and Münzel et al. [46] have claimed that the 
health effects of environmental noise will start to manifest 
between 66–70 dB(A) subject to verification by 
epidemiological studies of the population under consideration. 
Maschke et al. [47] also proclaimed from a standpoint of 
preventive medicine that an equivalent continuous sound level 
of 65 dB(A) should be maintained as the limiting value of 
exposure to traffic noise during the day. For residential areas, 
the World Health Organization recommends a maximum 
equivalent continuous sound level of 55 dB(A) [48]. Seixas et 
al. [49] carried out a ten-year longitudinal study on fresh 
employees of a construction company to determine the effects 
of industrial noise exposure on hearing damage using 
acoustically generated standard tonal noise thresholds and 
otoacoustic emissions. The authors carried out annual 
audiometric examinations on 456 subjects involving baseline 
hearing threshold levels for air conducted tonal noise and 
distortion product otoacoustic emission (DPOAE) amplitudes, 
and estimates of recreational and task-based occupational 
noise exposure levels. The results of the study showed that 
construction workers were subjected to an approximate 
equivalent continuous sound level of 87±3.6 dB(A) at work 
daily, which was above the stipulated threshold of 85 dB(A) 
recognized to be the limit above which irreversible noise-
induced hearing loss occurs. Shaikh [50] studied occupational 
noise exposure limits for developing countries and discovered 
that most industrial plants work for 8 hours per day and 48 
hours per week. He found out that this was not too different 
from the maximum permissible occupational noise exposure 
limit of 90–85 dB(A) Leq for 8 hours per day (which is 
equivalent to 40 hours per week) set by the International 
Organization for Standardization (ISO), The European 
Economic Community (EEC), and other developed countries. 
He went further to propose that for such plants, a different limit 
of 88 dB(A) Leq for 8 hours per day and 48 hours per week 
should be set. Arenas and Suter [51] compared current 
occupational noise legislation in the 22 countries that make up 
the Americas (Latin America, Canada, and the United States), 
and found notable differences among countries in the defined 
values for permissible exposure limit (PEL). The authors 
however found out that for those countries that have 
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occupational noise legislation in place, majority (about 81% of 
them) set their permissible exposure limit at 85 dB(A). The 
authors found out from their analysis that most of these 
countries set their impulsive noise exposure limit to 140 dB(C). 
The study highlighted that 27% of the countries in the 
Americas, had no established occupational noise legislation in 
place. Du et al. [52] carried out research to determine the 
international permissible noise limits for low frequency noise of 
industrial machines and other noise emission standards of the 
People‘s Republic of China. They investigated twenty-eight 
national standards and found that the regulations only covered 
limited areas of low-frequency noise. The authors also 
discovered that majority of the noise regulations used A-
weighting sound level as the noise metric, which portrayed 
only the intensity of sound, without recourse to the role 
‗frequency‘ plays in the way people perceive sound and how 
this affects their health and performance at work.  The authors 
also carried an online psychoacoustic test to determine the 
impact of low-frequency noise on human performance by 
asking to identify different colours under different kind of 
controlled noise. The results showed that low-frequency noise 
affects people‘s performance at work. The authors concluded 
that the current permissible noise limits in China were 
inadequate in addressing the effects of low-frequency noise 
from industrial machines. da Paz et al. [53] carried out 
research that involved both subjective and objective 
assessment of environmental noise experienced daily by 
residents in two different parts of a city. The authors carried 
out field measurements and questionnaire survey around a 
residential area (which was considered acoustically ideal), and 
the city centre (which was considered acoustically polluted). 
Average sound pressure levels of 53.5 and 72.9 dB(A) were 
obtained for the quiet and noisy areas respectively, which was 
then compared with the World Health Organization standard of 
55 dB(A) for residential areas. The results revealed that the 
major complaints from residents on the effects of 
environmental noise included headache, irritability, poor 
concentration and insomnia. The study also found that the 
major source of annoyance in the city centre was road traffic 
noise whereas for the residential area, it was air traffic noise 
Farooqi et al. [54] carried out a study to assess the extent of 
industrial and environmental noise pollution, and its effect on 
residents of Faisalabad (Pakistan) due to the development of 
robust industrial and transport systems. The authors measured 
the noise level in the morning, afternoon, and evening, at 
various locations within the study area. The authors then used 
the data obtained to create noise maps that highlighted the 
most affected areas within the study. The authors also carried 
out a social survey to obtain public perception on the health 
impacts of noise pollution. The authors recorded values of 
equivalent continuous sound levels of 102 dB(A) inside the 
production unit, 102 dB(A) along a major road, 101 dB(A) in a 
paediatric hospital, and 100 dB(A) at Punjab medical college. 
The authors noted that these values were higher than the 
permissible noise limit in Pakistan, and may cause auditory as 
well as non-auditory effects on the residents of Faisalabad. 
The questionnaire survey revealed that 94% of residents 
complained of headache, 76% sleeplessness, 74% 
hypertension, 74% physiological stress, 64% elevated blood 
pressure levels, and 60% dizziness due to noise. The authors 
recommended planned preventive maintenance for vehicles 
and industrial machinery, sound proofing, and personal 
protective equipment for workers, as effective control 

measures to reduce the effects of industrial and environmental 
noise. Aletta et al. [55] carried out a study to determine if there 
were any significant changes in the overall sound environment 
of urban areas during the COVID-19 lockdown period, using 
London as a case study. The authors utilized binaural 
recordings before and during the lockdown, from 11 locations, 
to create noise maps. The results of the study revealed an 
average reduction of equivalent continuous sound level of 5.4 
dB(A) due to the nationwide imposed lockdown measures 
across the city of London. The authors therefore concluded 
that despite the negative impacts of the COVID-19 pandemic, 
the environment was a lot better for it due to reduced 
environmental noise pollution. Ugbebor and Yorkor [56] 
measured noise levels and workers‘ perception of 
occupational noise in selected sawmill factories in Port 
Harcourt (Nigeria) using a digital sound level meter and a 
questionnaire survey. Values of 92.49±1.91dB, 92.44±3.41dB 
and 92.0dB±9.55dB were obtained at Rumuosi sawmill, Mile 3 
sawmill and Mile 1 sawmill factories respectively, which 
exceeded the maximum noise levels of 90 dB(A) set by the 
Federal Ministry of Environment. The authors warned that the 
high noise levels observed in the studied sawmill factories 
may have negative effects on both the workers and residents 
living around the factories. Jhanwar [57] reviewed the major 
contributors to occupational and environmental noise and 
found out that environmental noise and occupational noise 
such as noise from industrial machines, transportation 
systems and indoor noise generated by machines (particularly 
in some workplaces), building activities, domestic appliances 
and music performances etc. where the major sources of 
noise in urban areas. The author isolated the construction and 
transportation industries as the major contributors to 
environmental and industrial noise. The author pointed out that 
governments of various countries have in place established 
industrial and environmental noise regulations, however, 
enforcement seems to be lenient. Onuu and Akpan [58] 
studied the effects of industrial noise pollution on workers by 
assessing twenty-seven industries in south-eastern Nigeria. 
The authors interviewed a total of 750 workers with working 
schedules of 6 to 12 hours per day, over five working days and 
with exposure times varying between 0 second and 37.5 
minutes. The authors reported an exceedance greater than 
one of noise exposure ratings in over 20 of the industries. The 
authors confirmed that almost all the workers interviewed 
believed occupational noise should be controlled, with a few 
stating that they liked occupational noise, probably out of 
ignorance of its harmful effects. Olayinka and Abdullahi [59] 
studied industrial noise exposure of employees in in five 
selected processing and manufacturing industries in Ilorin 
(Nigeria) and compared. The results of their study showed that 
hammer mill machine from mineral crushing mills produced the 
highest average noise of 98.4 dB(A), electric generator one 
from soft drink bottling industry produced 95.6 dB(A), electric 
generator from beer brewing and bottling industry produced 
97.7 dB(A), vacuum pump from tobacco making industry 
produced 93.1 dB(A), and electric generator two from mattress 
making industry produced 94.1 dB(A). The study found that all 
the measured noise levels exceeded the Federal 
Environmental Protection Agency (FEPA) and Occupational 
Safety and Health Administration (OSHA) recommended limit 
of 90 dB(A). The authors gave recommendations that noise 
control measures be put in place in the industries surveyed. 
Odusanya et al. [60] studied reported incidents of disabling 
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hearing loss in the textile and booting industry in Lagos 
(Nigeria) using a cross-sectional survey of the health records 
of two groups: group one had 217 noise-exposed workers and 
group two had 155 non-exposed workers. The results of the 
study showed disabling hearing loss was significantly higher in 
the noise-exposed group, indicating the need for a hearing 
conservation programme amongst this category of workers. In 
his research, Olayinka [61] found out that economic growth, 
social development, and population growth of nations is 
always accompanied by a proportional increase in 
environmental noise. In the study, the author established a link 
between environmental noise pollution and sustainability of 
nations due to the adverse health effects of environmental 
noise. Hence, environmental noise pollution will continue to be 
on the rise due to increase in the number of cars and 
industrialization, which if left uncontrolled could lead to unsafe 
conditions and a decrease in the quality of life in urban areas. 
In all the forty two different locations that were sampled, only 
six were within the acceptable noise limits. Noise control 
measures recommended by the author included noise 
mapping, technical, planning, behavioural, and educational 
solutions. Ogunseye et al. [62] measured the daily noise levels 
to which road-side traders were exposed at five major 
roundabouts in Ibadan metropolis (Nigeria). The study 
revealed that the highest mean maximum noise levels of 87.19 
dB(A) (evening), 87.14 dB(A) (morning) and 87.35 dB(A) 
(afternoon) were obtained at Ojo, Iwo road and Dugbe 
roundabouts respectively, which were all within the 
Occupational Safety and Health Administration (OSHA) 
recommended occupational noise limit of 90 dB(A) for an 8 
hour period Bolaji et al. [21] in a study stated that the 
permissible noise limit as established by the Occupational 
Safety and Health Administration (OSHA) in 90 dB(A) for 8 
hours per day exposure. When the sound level exceeds 90 
dB(A), it will have adverse effects on human beings. The 
industrial noise standard for the United States and Nigeria are 
presented below in Table 2 and Table 3 respectively. 

 
Table 2: OSHA’s Permissible Noise Exposure Limits 

Duration per day (hours) Sound level (dBA) 

8.00 90 
6.00 92 
4.00 95 
3.00 97 
2.00 100 
1.50 102 
1.00 105 
0.50 110 
0.25  or less 115 

Source: Ajueyitsi & Bolaji [63] 
 

Table 3: Maximum Permissible Noise Levels (Continuous 
or intermittent noise) from a factory or workshop 

COLUMN 1 COLUMN 2 COLUMN 3 

Leq dB(A) Duration (Daily) Duration (Weekly) 

85 8 hours 40 hours 

88 4 hours 20 hours 

91 2 hours 10 hours 

94 1 hour 5 hours 

97 30 minutes 2.5 hours 

100 15 minutes 1.25 hours 

106 7.5 minutes 37.5 minutes 

109 1.875 minutes 9.375 minutes 

Source: NESREA [1] 

5 EVOLUTION OF ENVIRONMENTAL NOISE 

LAW IN NIGERIA 
Universally, there are different regulations for 
occupational/industrial noise and environmental noise. 
However, Ibekwe et al. [64] pointed out that many countries do 
not have environmental noise regulations due to lack of 
political will or insight about the dangerous effects of 
environmental noise on humans and the ecosystem in 
general. Therefore, millions of people in Nigerian factories and 
industries are exposed to potentially dangerous noise levels 
and consequently, there is an urgent need for legislation to 
adequately protect the auditory health of Nigerian workers. 
Ezeibe and Umenweke [65] carried out a critical review of 
environmental protection laws in Nigerian manufacturing 
industries, with special emphasis on the legal provisions 
available, level of compliance and enforcement of the existing 
laws. The authors gave some very useful recommendations on 
ways to achieve better environmental health, especially as it 
pertains to manufacturing industries in Nigeria. Idowu and 
Iyabo [66] examined the occupational and environmental 
health and safety regulations governing work activities in 
Nigerian industries and how the nation has performed thus far 
in protecting the work environment in terms of policy 
formulation, policy enforcement, and compliance. The authors 
found that there exist some occupational and environmental 
health and safety regulations in Nigeria, however, a good 
number of these laws are outdated and in most cases, poorly 
implemented. The authors advised that if urgent action is not 
taken to mitigate this trend, the goal of achieving a safe 
working environment in Nigeria would be a myth rather than a 
reality. In Nigeria, environmental laws were not popular until 
the 1988 Koko toxic waste dumping saga which also brought 
to the fore an urgent need to establish the Nigeria Federal 
Environmental Protection Agency (FEPA), Federal Ministry of 
Environment and other relevant agencies, specifically to tackle 
environmentally related issues in Nigeria. Prior to 1988, before 
the Federal Environmental Protection Agency (FEPA) was 
created, Nigeria had no national legislation for controlling 
industrial and environmental noise. Organizations back then 
had to rely on foreign legislation, especially that of the United 
States Environmental Protection Agency and the World Health 
Organization. Before the establishment of the Federal 
Environmental and Protection Agency (FEPA) Act, there was 
the Factories Act of 1990. This Act covered noise in factories 
but did not stipulate any industrial and environmental noise 
exposure limits. This necessitated the creation of the Federal 
Environmental and Protection Agency (FEPA). The FEPA 
guideline is National Environmental Protection (Pollution 
Abatement in Industries and Facilities Generating Wastes) 
Regulations and Noise Pollution of 1991. The Federal 
Environmental and Protection Agency (FEPA) recommended 
that daily noise exposure for workers in industries should not 
exceed 90 dB(A) daily for an 8-hour working period. The rule 
among other things enjoined the creation of designated 
industrial layouts separate from residential areas and to create 
buffer zones separating industrial areas from residential areas. 
The law creating the National Environmental Standards and 
Regulations Enforcement Agency (NESREA) Act was enacted 
by the National Assembly on 30th July 2007 which repealed 
the Federal Environmental Protection (FEPA) Act of 1988 and 
consequently, NESREA became the primary law on 
environmental protection in Nigeria [35]. Regulation 3 makes it 
an offence to emit noise in excess of the permissible level. For 
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residential buildings the level should not exceed 50 dB(A) 
during the day (6 am -  10 pm) and 35 dB(A) at night (10 pm – 
6 am) while workers‘ daily noise exposure should not exceed 
85 dB(A) for an 8-hour working period [1].  Most researchers in 
Nigeria are not aware of the primary industrial and 
environmental noise regulation in force in Nigeria. According to 
Olayinka [61], there is no legal framework in Nigeria for 
environmental noise control because the defunct Federal 
Environmental Protection Agency (FEPA) in Nigeria only 
provided occupational noise exposure limit (that is, 90 dB(A) 
for 8-hour exposure). Oloruntoba et al. [67] also argued that 
there is a need for formulation and enforcement of 
environmental noise limits by the Ministry of Environment 
(formerly known as Federal Environmental Protection Agency, 
FEPA) as against the current 8-hour standard of 90 dB(A) 
which is an occupational noise limit. Orie [35] also held the 
view that was no specific law on the management of noise 
pollution in Nigeria as at the time of the study. She observed 
that The Factories Act of 1990 (which was obsolete) only 
concerned itself with industrial noise and did not specify any 
control measures to be taken by a factory owner in respect of 
industrial noise emission. She concluded that since the 
regulations by FEPA and NESREA are not creations of the 
National Assembly, they are not laws but simply 
recommendations. Datti and Nduka [68] carried out an 
assessment of noise levels emitted from gasoline-powered 
electric generating sets at Robinson Plaza, Effurun, Delta 
State (Nigeria) using a digital sound level meter that recorded 
the noise levels at 1200 hours and at 1700 hours for a period 
of two weeks. The authors obtained equivalent continuous 
sound levels of 82.7 dB(A) at noon and 84.6 dB(A) in the 
evening. The authors also distributed questionnaires to shop 
owners to obtain information on the sources of noise and their 
perception towards noise pollution. The results of their survey 
revealed that gasoline-powered electricity generating sets 
were the primary source of noise pollution with 92 % of 
respondents stating that the noise level was high, and that 
they were not comfortable with the situation. The authors 
compared their results with the Occupational Safety and 
Health Administration (OSHA) of the United States of America 
of 90 dB(A) instead of the National Environmental Standards 
and Regulations Enforcement Agency (NESREA) standard of 
85 dB(A), which is in force in Nigeria. This shows that many 
environmental scientists are not aware of the current industrial 
noise standard in Nigeria. Although the values recorded were 
clearly within the acceptable limits for industrial noise in 
Nigeria, the authors failed to indicate the average number of 
hours the shop owners spent at the plaza each day for 
business. If the noise levels recorded were within the 
acceptable limits then, the authors did not have any reason to 
raise an alarm about an impending problem.  Oguntoke et al. 
[69] held a separate view stating categorically that Nigeria 
indeed has environmental noise permissible limits of 40 and 
50 dB(A), 45 and 55 dB(A), and 50 and 60 dB(A) for night and 
daytime in areas demarcated as residential, mixed residential 
and residential cum industrial zones. They further stated that 
because these limits were neither well publicized nor enforced, 
the laws were completely disregarded. Stark Legal [70] 
reported that in Nigeria, the maximum permissible noise levels 
emanating from premises like residences, mixed-use 
residential and commercial properties, factories, construction 
sites, places of entertainment, religious worship centres, etc. 
are captured in the National Environmental Standards and 

Regulations Enforcement Agency Noise Regulations 2009. 
The National Environmental (Noise Standards and Control) 
Regulations 2009 Part I section 2 of NESREA (2009) gives 
maximum permissible noise levels for residential buildings as 
50 and 35 dB(A) for day and night respectively with the 
duration for day and night defined as 6 am to 10 pm and 10 
pm to 6 am respectively. However, having existing noise laws 
is not enough, but effective implementation is key. Now that 
we have established that Nigeria have laws regulating the 
emission of industrial and environmental noise, we will now 
examine the factors that hamper the effective implementation 
of these laws. Ijaiya [71] critically examined how 
environmental law and other legal instruments, can be used to 
tackle the problem of industrial and environmental noise 
pollution in Nigeria. The author grouped the statutory 
provisions of noise pollution in Nigeria into two categories 
namely: common law and policy and statutes. Under the 
common law perspective, the author described environmental 
noise as a civil wrong (tort of nuisance), for which an 
aggrieved party may seek redress or compensation from a 
court of competent jurisdiction. The author cited the case of 
Tebite vs. Marine and Trading Company Limited, where the 
court ruled in favour of the plaintiff, who was a lawyer residing 
in the same premises where he practiced law. The defendants 
occupied adjourning premises where they carried out the 
business of boat-building and boat-repairing. The plaintiff sued 
contending principally that by operating its machines 
continuously for several hours a day the defendants had 
persistently caused the emission of loud and excessive noise 
and noxious fumes from their premises which caused the 
plaintiff much discomfort and inconvenience. It was 
established in the course of the proceedings that the noise 
generated and emitted by the defendants was excessive and 
much more than any noise that can be produced in any noisy 
area in Nigeria. The court held that the noise was excessive 
and awarded damages to the plaintiff and also restrained the 
defendants from further act of noise nuisance. The author 
however pointed out that the common law remedy through 
court action does not offer a comprehensive and infallible 
solution to noise pollution in Nigeria as a result of some 
inherent socio-economic factors such as: the high cost of legal 
fees, the frustration of forensic battles in Nigeria, the traditional 
inclination of Nigerians to avoid legal confrontation with 
neighbours or other people. The author summed it up by 
concluding that because of these factors, many citizens shy 
away from initiating court action to combat noise pollution 
even where they are directly affected. The author argued that 
the second option is through policy and statutes which are 
preventive and protective measures designed to address the 
hazardous effects of noise pollution on human life. The author 
further pointed out that there exists no law under the Nigerian 
legal system exclusively, dealing with the problem of noise or 
its control, as is obtainable in countries like the United States 
of America and the United Kingdom. The author concluded 
that the National Environmental Standards and Regulations 
Enforcement Agency (Establishment) Act of 2007 that 
established (NESREA, 2009) is the major law on noise 
pollution in Nigeria, and the agency is empowered to identify 
major sources of noise, noise criteria and noise control 
technology; make regulations on noise, emission control, 
abatement, preserve and maintain public health; enforcing 
compliance with existing regulations and recommend program 
to control noise originating from industrial, commercial, 
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domestic, sports, recreational, transportation or other similar 
activities. Ladan [72] examined in detail the main reason 
behind the formation, mandate and powers of National 
Environmental Standards and Regulations Enforcement 
Agency (NESREA). The author noted in the study that 
although the National Environmental (Noise Standards and 
Control) Regulation 2009 may not have the force of law, 
however, it is a very important and necessary component of 
environmental noise protection in Nigeria. At the end of the 
review, the author inferred that the recent provisions brought 
about by the NESREA Act, which replaced the Federal 
Environmental Protection Agency (FEPA) Act, were 
substantive, especially with respect to its enforcement 
functions and stipulation of more meaningful economic 
sanctions that could help mitigate the effects of industrial and 
environmental noise in Nigeria. Umeokafor et al. [73] 
examined the existing occupational safety and health 
regulations in Nigeria and the factors that militate against 
proper enforcement. The authors found that the best way to 
ensure effective enforcement of occupational safety and health 
regulations in Nigeria is through self-regulation by 
organizations and involvement of enforcement agents of 
government. The authors noted that when occupational safety 
and health laws are well enforced, there will be lesser 
incidents, revenue will be generated, and this would lead to 
rapid economic growth and infrastructural development in 
Nigeria. The authors recommended that for better 
enforcement, more health and safety inspectors be recruited, 
and local government authorities be included in the 
enforcement process. In a nutshell, we can see that the 
problem in Nigeria is not that there are no laws regulating 
industrial and environmental noise, but lack of political will to 
enforce these laws is the real problem. Hence, if the dosage of 
noise to which workers and residents are exposed, is not 
properly regulated in compliance with the Noise Standard in 
Nigeria, people will continue to suffer ill-health effects 
associated with noise and this would negatively impact 
sustainable national development. 

 

6 CONCLUSION 
Industrial and environmental noise constitutes a serious public 
health concern globally. This paper has examined the 
relationship between noise and sustainable national 
development and the impact of industrial and environmental 
noise pollution in the attainment of sustainable national 
development. It also reviewed the importance of noise 
regulation for the management of noise pollution in Nigeria. 
While pointing out that noise levels in most urban areas in 
Nigeria exceeded the recommended limits, the paper went 
further to examine how this has affected the quality of life of 
people and subsequently hampered the nation in her quest to 
attain sustainable national development.  When people are 
unhealthy, they can hardly contribute their own quota to 
national development. Hence, there cannot be sustainable 
development without a healthy workforce or citizenry. Since 
industrial and environmental noise affects people‘s health, it 
will also have a negative impact on the attainment of 
sustainable national development. Noise pollution must 
therefore be controlled, using instruments of law, to reduce its 
effects on people and Nigeria at large. As a matter of urgency, 
it is recommended that the existing industrial and 
environmental noise laws be properly implemented and 
enforced by the regulatory bodies saddled with the 

responsibility of ensuring compliance with environmental laws. 
Finally, health and safety professional bodies such as the 
Institute of Safety Professionals of Nigeria (ISPON) can 
educate the citizenry by creating awareness on the harmful 
effects of industrial and environmental noise pollution. 
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