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Abstract - In construction activities, fatal accidents occur
frequently due to inherently dangerous nature which accounts
for around 38 fatal accidents every day as reported by leading
news articles.  The aim of the paper was to investigate the
pattern of fatal accidents in India’s construction works by
utilizing a statistical method known as frequency analysis. The
methodology includes the collection of data on accidents
published by government departments, private bodies, and
journals related to this topic. The results were achieved by
assessing the year, month, and state factors. The findings
reveal that there are noticeable trends in fatal mishaps. These
data can be used to offer guidance for corrective or preventive
measures for occupational injuries. The pattern identified in
this paper can be useful to guide the development of accident-
preventative measures.

Keywords: ~ Accident  Analysis, Accident Prevention,
Construction Activities, Fatal Accident Patterns, Statistical
Analysis

I. INTRODUCTION

With India’s inevitable economic development, the
construction industry’s Gross Domestic Product (GDP) has
risen dramatically, accounting for about 23.5% of GDP
annually, which is nearly equal to the global average. In
recent years, the construction industry has contributed a
considerable portion of India’s GDP, laying a firm
foundation for urbanization. The movement of people from
the countryside to urban centers is a major feature of
urbanization [4]. The construction industry, as a major
source of employment, has sped up the transfer by
employing a large majority of countryside excess workmen.
With the accelerated growth of the urban population, a
major number of construction projects (for example,
commercial buildings, multi-family residences, single-
family or duplex dwellings) are necessary to withstand the
growing needs of people’s lives, particularly the residential
need. Furthermore, due to the increasing age of buildings,
certain developed cities must maintain an increasing number
of development projects [7].

Unfortunately, in developing nations like India, the
construction business has a bad reputation for being
dangerous. Construction accidents are notorious for causing
an abundance of negative repercussions, including
absenteeism, project delays, and lifelong. Fatal mishaps, in
particular, not only result in a high number of casualties, but
also significant human, societal, and financial losses. Every
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day, roughly 38 workers die in tragic incidents, according to
various news articles. As a result, there is a pressing need to
do research into the prevention of fatal construction
accidents.

To begin with, because construction activities are congested
with numerous workforce types (e.g., supervisors, foremen,
steelworkers, scaffold workers, and machinery operators) as
a result of the use of labor-intensive methods, carrying out
connected construction works within a limited work area is
prone to fatal mishaps [14]. As a result, construction works
are consistently carried out outside, exposing on-site
personnel to unknown threats such as abnormal climatic
change, falling objects, falling people, and running
machinery [6], [13]. Furthermore, the momentary and
transitory character of construction workplaces and projects
contributes to a dynamic workforce, requiring construction
companies to engage new workers regularly, many of whom
lack experience and training, making them vulnerable to
construction mishaps [8], [11] [13]. Last but not least,
multi-story or high-rise structures continue to be popular in
construction projects, and there are several risks associated
with working at height, vertical transit, and heavy gear [6].

II. LITERATURE REVIEW

The lack of accident statistics is a barrier to doing
construction safety studies in India [16]. In India, the
construction industry employs 67.5 million people (Indian
Labor Statistics 2021), and there is a skilled labor shortage.
Natural depreciation and the requirement for contemporary
trades skills mean that the construction sector still requires
at least six million people each year (Construction Industry
Development Council report 2020-21). This demonstrates
the significance and worth of workers in the construction
business and serves as motivation to examine the existing
accident data in the Indian construction industry.

Contractors are generally reluctant to report accidents to the
appropriate authorities. As a result, analyzing the accident
trend and evaluating the construction industry’s safety
performance at the state and national levels becomes
challenging. As a result, comparing India’s safety
performance to that of other countries becomes increasingly
problematic. Nonetheless, the data on fatal and non-fatal
mine, factory, and railway accidents are included in Indian
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Labor Statistics (2020-2021). However, an analysis of
estimates of fatal and non-fatal construction accidents is not
included. As a result, analyzing the fatal accident pattern of
construction in India is critical.

III. MATERIALS AND METHODS

A. Data Collection

The accident information was gathered from a variety of
feasible sources. These resources were discovered through
previous research and discussions with experts and
professionals. Some were part of a direct approach, while
others were indirect. The data was gathered from a total of
five different sources. These are briefly outlined in the
section on data collecting below.

1. National and International Journals

Websites of Government Departments and Private
Bodies

Leading newspapers

Online search engines

5. Non-Government Organizations (NGO)

W

1. Review of the Collected Accident Data: The accident
numbers in Indian construction cited in international and
national journals have no sound basis. Similarly, the
accessible government (such as concerned departments and
ministries) and NGO records have limitations because they
only capture data for incidents that are recorded. Not all
accidents are covered by all major media and online search
engines.

B. Data Arrangement

Although there are standard templates for statistical
reliability (SR), the components of raw reports can differ
because the manner in which accident information is
described differs from person to person [15], [21]. Key
fatality data, such as ‘year’ and ‘month’ from ‘date’ and
‘state’ from ‘accident location’, was obtained from the
original data to provide uniform data which are well suited
for accident analysis. As a result, essential statistical
parameters and their possible states are below, and each
fatal accident can be simply summarised using the key
accident data.

Year: 2017, 2018, 2019, 2020, or 2021
Month: A month from January to December
State: A province from 28 provinces

C. Data Analysis Method

Accident patterns are always studied using statistical
analysis and having a strong understanding of particular
accident patterns is beneficial for accident prevention [26].
The frequency analysis method was used in this study to
first extract usable information from the frequency of fatal
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incidents for the key components like the year, month, and
state. Various statistical charts depicted the statistical
characteristics of fatal mishaps, and some accident patterns
were investigated based on them. Furthermore, the fatal
accident Excel format database organized in Section B has
been uploaded into SPSS19.0, which has been used to run
the above-mentioned statistical analysis.

IV. RESULTS AND DISCUSSION
A. Frequency Analysis

The frequency analysis is primarily concerned with the
statistical description of fatal mishaps by year, month, and
state.

1. Year

Fig. 1 depicts the number of fatal mishaps that decreased
somewhat from 2018 to 2020 but increased dramatically in
2021. The figure for 2021 is 28.7% higher than the average
for the previous four years and 47.2% higher than the figure
for 2020. Because of the nature of outdoor construction
operations, the accident rate is frequently linked to the
weather. Construction workers can be more likely to be
exposed to unforeseen job hazards as a result of abnormal
climate change. On the other hand, reporting fatal accidents
under tight audit procedures is further evidence of a radical
shift in personnel mentality. Construction companies have
been gradually developing on-site emergency plans in latest
years, and adequate on-site first-aid procedures can be the
driving force behind such a pattern. However, it’s also
worth noting that some deadly incidents can go unreported.
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Fig. 1 Division of fatal mishaps by year

2. Month

With the exception of April and May, the monthly accident
rate remains fairly consistent throughout the remaining
months. These two months have the highest fatality rate of
any month, making up for 22.2 percent and 21.7 percent of
all months, respectively. Summer in India lasts from April
to May, and more accidents occur during this time. Summer
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heat, particularly above 40 degrees Celsius, is normally
unbearable for humans, and workmen can be compelled to
work hard hours to meet construction schedule requirements
as the days lengthen. Workers are prone to exhaustion as a
result of the heat and long hours of work, which is why
fatalities are common in April and May.

In contrast, the count of fatal mishaps and deaths in January
(winter month) is the lowest, partially as the cold makes

specific construction works (e.g., reinforced concrete
casting) difficult, which means that rigorous construction
works are avoided on a typical operating day. Similarly, the
preceding argument could be applied to explain the situation
in December (winter month). Furthermore, the lower
mishap rate in January could be attributed to the increased
number of Indian vacations. There are fewer construction
works to finish and fewer working days in January.

Fatal Accidents (No.)

0 1000 2000 3000
January :l 454
February 1342
March | 2229
April | 2836
May | 2772
June | 2478
July | 2543
August | 2522
September ‘ 2554
October | 2403
November ‘ 2089
December 1158
Month
Fig. 2 Division of fatal mishaps by month
3. State combined as a whole. The national capital, Delhi

As shown in Fig. 3, the states in the north-eastern part of the
country have a very smaller number of fatal accidents. Bihar
has a very large number of fatal accidents which is almost 5
times the average of fatal accidents in all the states. Other
states like Maharashtra, Tamil Nadu, and Uttar Pradesh are
also contributing to a large number of fatal accidents when

significantly shows a smaller number of fatal accidents as
compared to most of the states and Union territories. States
like Arunachal Pradesh, Manipur, Mizoram, Nagaland, and
Tripura have less than 10 fatal accidents. This can be due to
the fact that these states have a lesser number of
construction activities as compared with other states in the

country.

Fatal Accidents (No.)

0 1000 2000 3000 4000 5000
Andhra Pradesh 13597
Arunachal Pradesh | 4
Assam ] 155
Bihar ]|4962
Chhattisgarh 290
Delhi 282
Goa 130
Gujarat ;l 1042
Haryana 539
Himachal Pradesh  [] 48
Jammu and Kashmir ]_ilél
Jharkhand 215
Kamataka 181
Kerala 549
Madhya Pradesh 692
Maharashtra ] 1451
Manipur 5
Meghalaya 37
Mizoram 6
Magaland 9
Odisha 430
Puduchemy 132
Punjab 329
Rajasthan T2
Sikkim 32
Tamil Madu ] 1354
Telangana 398
Tripura 9
Uttar Pradesh ] 1432
Uttarakhand 143
West Bengal [ 1536
States/UTs

Fig. 3 Division of fatal mishaps by state/Uts
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V. CONCLUSION AND RECOMMENDATIONS

Construction works have a large risk of mortality because of
their inherent danger. The goal of this research is to look
into fatal accidents that have occurred in India’s

construction industry and to look into fatal accident patterns.

The findings reveal that there are evident trends in fatal
incidents. Based on these data, recommendations for
preventing fatal accidents in construction operations are
made. As a result, the trends identified in this article can
serve as a useful reference for both regulators and
construction companies looking to improve the industry’s
safety.

The incidence of fatal accidents increased dramatically in
2021. To minimize the fatal accident rate, more effective
prevention techniques are urgently needed. In summer,
especially in April and May, there are more fatal incidents.
As a result, it’s critical to maintain suitable working hours
and provide workers with sufficient personal protection
equipment. Workers should also not be allocated to
excessive daily construction activities when the temperature
is over the human working temperature.

The importance of construction safety must be highlighted
by construction companies. Furthermore, onsite safety
management employees should devote appropriate attention
to construction activities as well as accident emergency
rescue. Workers, particularly those without personal
protection equipment or safety training, should be reminded
of the importance of safety. Toolbox presentations can be
used to teach employees how to create and maintain safer
working environments, as well as urge identifies, avert,
notify, and put the right workplace hazards.

VI. LIMITATIONS

The above study looked at fatal mishaps that occurred
during India’s construction activity and discussed fatal
accident patterns. Most of the published sources only
included the ‘date’, ‘accident location’, and ‘number of
casualties’. This is why the study’s statistical analysis
focused solely on parameters such as the year, month, and
state. As a result, the current findings are limited in terms of
apparent fatal accident patterns. Future research in India’s
construction operations will be conducted in order to obtain
more accident data, which is an unavoidable necessity of
accident prevention. Despite recent improvements in the
obligatory audit system, omitted reporting, fake reporting,
and hidden reporting of accidents can still persist. The

results could not be more precise to some extent.
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