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Abstract: This study aimed to investigate the occupational accidents trends and their under-reporting
estimations in Pakistan during 1993-2009. Accident rates and Index value analysis method base on year
1993 used to compare the changing profile of occupational accidents. Occupational accidents
underreporting (Ur) in non-reporting factories (NRFs) calculated by considering their proportional
accident rate equal to the number of reported occupational accidents by RFs. Total 10330 occupational
accidents investigated in RFs. Total 819 fatal accidents found with average fatality rate of 25 fatal
accidents per 10° workers in RFs. Total 9511 non-fatal accidents found with an accident rate of 271 non-
fatal accidents per 10° which was high (567 non-fatal accidents per 10°) from 1993 to 1996. Occupational
accidents Ur (77%) estimated three times higher than reported occupational accidents (23%) in RFs with
their continuous increasing trend. This study concludes the weak organizational safety culture in Pakistan.
Enforcement at governmental level for safety reporting and labor laws reforms required to reduce the Ur
of occupational accidents in the factories of Pakistan.
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Introduction

Occupational accidents are a serious threat to
the society in the form of direct and indirect
costs. According to ILO occupational
accidents and diseases entail 4% of gross
domestic product (GDP) loss or about US$ 2.8
trillion about in the form of direct or indirect
costs. Estimates show that about 3.2 million
People die annually due to occupational
accidents and 151 workers have an
occupational accident after every 15 seconds
(ILO, 2013).

For over 100 years occupational accidents and
occupational injuries gained importance due to
attention, made by industrialized countries by
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making legislation for their prevention.
Organizations and different countries have
interest to decrease the burden of occupational
accidents due to their direct and indirect cost
over their progress (Hamalainen et. al., 2009).
The analysis of occupational accidents uses to
make prevention policies after identifying
common contributing factors responsible for
the occurrence of occupational accidents (ILO,
2002), and negative impacts found due to

occupational accidents over victims, co-
workers and their families (Dembe, 2004).
Occupational  accident numbers  were

underestimated in developing countries globally
(Hamalainen et al., 2006) these countries don’t
have reliable occupational data due to lack of
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proper safety reporting and notifying culture
(Hamalainen et. al., 2009), but this unreliable
data is being used as a baseline for making
prevention policies in the respective countries
(Takala, 1999). Most of existing occupational
accidents and injury data is from developed
countries and some developing countries are
recording this kind of data. According to ILO
More than half countries lack occupational
accidents and disease data. Just few countries
are collecting occupational accidents and
disease data gender wise categories. Work
related deaths and injuries are high in
developing countries due to involvement by
their labor force in hazardous jobs in different
sectors such as agriculture, fishing and mining.
(ILO, 2013).

According to ILO Under-reporting of
occupational accidents is difficult to calculate
and it’s widespread and its scale is alarming.
In most of the cases, a narrow range of
occupational accidents is being recorded and
notified. Due to lack of professional skills and
health safety, infrastructure it is difficult for a
large number of developing countries to record
and publish their national accidents and injury
data. The recording and notification of
occupational accidents and injuries can be
useful for policy making and to establish
proper safety reporting culture at national level
aiming to reduce occupational accidents and
injuries (ILO, 2002).

Probst & Estrada, (2010) defined, under-
reporting as the function of both (a) the
number of reported accidents to organization
by workers and (b) the number of experienced
accidents by workers that went unreported to
the organization. If the difference of
percentages between reported and under-
reported accidents increases, then may be
under-reporting of occupational accidents will
be high. Probst & Graso, (2011) mentioned
two levels of under-reporting of occupational
accidents such as individual level and

organizational level. At organizational level
under-reporting of occupational accidents can
be due to its size (Leigh et al., 2004; Oleinick
et al., 1995), industrial sector type (Daniels
and Marlow, 2005), lack of perceived
organizational awareness about occupational
accidents (Clarke, 1998) and safety climate at
organizational level (Probst et al.,, 2008;
Zohar, 2003). At individual level under-
reporting of occupational accidents can be due
to attitudes of coworkers, fear of being
responsible for occurrence of accident or
injury, unemployment rate, loss of work
related benefits such as promotions, bonuses
(Webb et al., 1989; Pransky et al., 1999). Due
to lack of basic infrastructure in Pakistan both
organizational and individual factors can be
responsible.

Pakistan is an agrarian and a semi
industrialized country ranked World’s 10th
largest country by its labor force size (PES,
2013-14). Most of the labor force in Pakistan
belong to rural areas and they lack proper
medical facilities and compensation against
occupational accidents  and injuries.
Employees social security institutes (ESSI) at
the provincial level, providing medical
facilities and  compensation to the
establishments which are registered with them.
But still due to lack of proper safety reporting
and notifying culture in the country huge
number of work related accidents and injury
data lost each year. Factories act-1934 is the
main occupational health safety law for worker
health safety issues. All factories registered
under this law and obligatory for reporting.
The direct and indirect cost poses by
occupational accidents and injuries make a
worse situation due they're under-reporting.
This study aims to analyze the occupational
accident trends and increased number of non-
reporting factories which are responsible for
occupational accidents data lost in Pakistan.
The preliminary results of this study are
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important to improve the existing safety
reporting and notifying system in the country.

Materials and Methods

The study population composed of all reporting
factories workers between 1993 and 2009 in
Pakistan and their information is available in
Pakistan Statistical Year Books. Pakistan
Bureau of Statistics (PBS) is responsible to
keep up and publish labor force data at
governmental level in the country. The last
four years data from 2010 to 2013 is not
available in the reports may be due to a
decision made by PBS. Data extracted from
reports of industrial accidents faced by
workers in the reporting registered factories
under the factories act-1934. Microsoft
Excel version 2013 used to process the data.
According to this act registered industrial
establishments has to report all industrial
accidents in  corresponding labor and
human  resources department on specified
forms. This act consolidates and amends the
laws on the regulation of labor in factories in
Pakistan. This act deals with health and safety
of workers, hygiene conditions at the
workplaces, factory inspections, and hygienic
conditions precaution in case of fire, machine
guarding and pressure vessels.

In this study index value analysis based on
year 1993 performed for industrial accident
data in reporting factories accidents. This
method used by Unsar and Sut (2009) in
Turkey and Rhee et al. In Korea (2013) for
occupational accidents and occupational injury
trend analysis. The fatality rate (10°) is
calculated by assuming all reporting factories
(RFs) workers as the denominator in studying
years and fatal accidents in the same studied
year as nominator. Industrial accidents were
categories by PBS as fatal, serious and minor
and total of all these accidents termed as total

accidents. Nonfatal accidents considered as the
total of minor and serious accidents in this
study. Nonfatal accident rate (10°) is
calculated by assuming all RFs workers as the
denominator in studying years and all non-
fatal accidents in the same studied year as
nominator.

Registered factories means all those factories
which were registered under factories act-1934
and working factories means all those factories
doing their operations after their registration.
RFs are all those factories which are reporting
their occupational data to PBS. Non-reporting
factories (NRFs) were calculated by
subtraction of reporting factories from
working factories (assuming total) as equation
1 shows.

NRFs =WFs—-RFs............... equation (1)
Estimations of under-reporting accidents

Under-reporting (Ur) of occupational accidents
involves organizational and individual factors
as mentioned in the introduction of this study.
We made our estimations based on the number
of occupational accidents (fatal and non-fatal)
reported by RFs to PBS. Mathematical
equations developed by assuming that the rates
of Ur occupational accidents (fatal and non-
fatal) in NRFs were same as the rates of
occupational accidents (fatal and non-fatal) in
RFs. Our estimations are clearly based on the
hypothesis that in each studied years the rates
of occupational accidents (fatal and non-fatal)
were equal both in RFs and NRFs or we can
say that the number of Ur occupational
accidents will be proportional to reported
occupational accidents by RFs , for that we
calculate factor value (FV) of the accidents.
The development of mathematical equation are
shown below in equation 2 and 3.
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It can be as;
Ur accidents =

NRFs x Reported accidents / RFs.... Equation (2)
So;

FV = NRFs x Reported accidents ....Equation (3)

Factor values (FV) of fatal and non-fatal
accidents calculated based on fatal and non-
fatal accidents reported by RFs, such as
equations 4 and 5 show the calculation of FV
of fatal and non-fatal accidents, as we
multiplied the number of NRFs to reported
fatal and non-fatal accidents in RFs in each
studied year;

FV fatal accidents =
NRFs x fatal accidents in RFs......... equation (4)

FV non-fatal accidents =

NRFs x non-fatal accidents in RFs....equation (5)

These calculated FV of fatal and non-fatal
accidents divided by the number of RFs
separately to calculate the number of Ur fatal
accidents and Ur non-fatal accidents in NRFs,
as equations 6 and 7 show;

UT fatal accidents =
Results

The number of RFs workers, fatal accidents,
serious accidents and minor accidents with
their relative percentages of total accidents are
shown in table 1. Total 10330 occupational
accidents investigated with the average of 608
occupational  accidents  annually.  Fatal
accidents and non-fatal accidents found 48 and
559 annually. The average number of

FV fatal accidems/ RFS ............. equatlon
(6)

UT non-fatal accidents =

FV non-fatal accidents / RFS ............. equatlon (7)

Percentage of reported and Ur occupational
accidents calculated by taking their yearly
average to the total of their numbers at the end
to show the percentage of occupational
accidents data lost due to NRFs in Pakistan.
Factories data for 2009 years not available by
PBS so we made our calculations from 1993 to
2008 years only in order to produce smooth
results.

This study defined occupational accident as
an unexpected and unplanned occurrence,
including acts of non-consensual violence
arising out of or in connection with work
which results in personal injury, disease or
death and fatal occupational injury defined
as an occupational injury which leads to death
within one year of the day of the occupational
accidents causing the injury (PBS, 2013).
Pakistan factory act-1934 defined “factory”
means any premises, including the precincts
thereof, whereon ten or more workers are
working, or were working on any day of the
preceding twelve months, and in any part of
which a manufacturing process is being carried
on or is ordinarily carried on with or without
the aid of power, but does not include a mine,
subject to the operation of the Mines Act, 1923
(PLO, 2014).

occupational accidents was 1355 from 1993 to
1996 but it reached to the average of 378
occupational accidents from 1997 to 2009
annually. Average 192919 workers were
registered under factories act-1934 in Pakistan
as table 1 shows. Fatal accidents showed
discontinuous trend and non-fatal accidents
found high in early four years as compared to
the rest of the year.
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Table 1. The number of reporting factories workers, fatal, serious and minor accidents in reporting factories

workers registered under Factories act-1934 in Pakistan; 1993-2009.

Yearly
Fatal Serious Minor
Year RFs workers % % % Total
accidents accidents accidents
Accidents
1993 255943 87 6.3 292 213 993 72.4 1372
1994 256620 36 3.2 144 12.6 957 84.2 1137
1995 231745 42 25 123 7.3 1530 90.3 1694
1996 188791 40 3.3 172 141 1004 82.6 1216
1997 209925 38 8.5 55 12.2 355 79.3 447
1998 196933 33 74 79 17.4 341 75.2 453
1999 169083 20 5.8 51 14.4 281 79.8 352
2000 150255 29 15.6 122 66.4 33 18.0 183
2001 167381 57 15.1 80 21.3 239 63.6 377
2002 156416 46 17.4 80 30.3 138 52.3 264
2003 185188 32 9.0 103 29.1 219 61.9 354
2004 181872 34 8.4 68 16.8 302 74.8 404
2005 183807 38 9.2 101 24.3 276 66.5 415
2006 188183 50 114 106 24.2 282 64.4 438
2007 187055 85 18.5 130 28.3 245 53.3 460
2008 185207* 108 24.6 92 21.0 239 54.4 439
2009 185211* 45 13.8 62 19.0 219 67.2 326
Total 3279615 819 7.9 1858 18.0 7653 74.1 10330
increased 124% in 2008, serious

Figure 1 shows the 1993 year based index
value analysis of fatal accidents, serious
accidents and minor accidents in reporting
factories of Pakistan. When 1993 year taken as
base year all three types of occupational
accidents show discontinuous patterns, such as
fatal accidents decreased to 23% in 1999 but

occupational accidents were decreased to 19%
in 1997 but increased to 42% and 45% in 2000
and 2007 respectively and minor occupational
accidents reached to 154% in 1995 and
decreased to 3% in 2000.



46 Mohsin Abbas, and Mansour A. Balkhyour

180
—#— Fatal accidents Serious accidents  —— Minor accidents
160
140
120

100

80

INDEX VALUE %

60

Ly
40

24

20

19931994199519961997199819992000200120022003200420052006200720082009
YEAR

Fig. 1. Year base index value analysis of fatal, serious and minor accidents in RFs of Pakistan; 1993-2009.
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Fig. 2. Fatality rate and non-fatal accident rate among RFs workers of Pakistan; 1993-2009.

Figure 2 shows the fatality rate and non-fatal The average fatality rate found 25 fatal
accident rate among RFs workers of Pakistan. accidents / 10° RFs workers. Fatality rate



The Trend of Occupational Accidents and Their Under-Reporting Estimations... 47

decreased in 1999 with 12 fatal accidents per
10° workers, but increased to 56 fatal accidents
10° RFs workers in 2008. Average non-fatal
accident rate found 271 non-fatal accidents per
10° RFs workers in RFs. From 1993 to 1996

non-fatal accident rate was 550 non-fatal
accidents per 10° RFs workers, which
decreased to 180 non-fatal accidents per 10°
RFs workers in RFs approximately.

Table 2. The number of registered factories, working factories, reporting factories and non-reporting factories in Pakistan

under factories Act-1934; 1993-2009.

Year RgFs WFs RFs NRFs
1993 7727 6621 2363 4258
1994 8720 6946 2306 4640
1995 7955 6856 2139 4717
1996 8360 7025 1866 5159
1997 9267 7948 2205 5743
1998 9283 7832 2780 5052
1999 9847 8543 2195 6348
2000 10282 8875 1781 7094
2001 9749 8220 1770 6450
2002 10518 8785 1680 7105
2003 12326 10601 1828 8773
2004 12834 10620 1856 8764
2005 12725 10705 2021 8684
2006 13133 12969 2078 10891
2007 15789 13882 2248 11634
2008 16787 15902 2181 13721
Total 175302 152330 33297 119033
Average 10956 9521 2081 7440

Values of RFs, WFs and RFs of year 2009 are missing

RgFs= Registered factories
RFs= Reporting factories

The number of RgFs, WFs, RFs, and NRFs in
Pakistan are shown in table 2, as it shows that
the number of NRFs was three times higher
than RFs number. When we take the year 1993
as a reference, NRFs reached 322% in 2008 as
figure 3 shows the continuous increase in non-
reporting factories values. RFs decreased 71%
in 2002 but increased 95% in 2007 after taking
1993 as reference. The scatter plot between
WFs and RFs shows the scattering of data with
a narrow R2 value which indicates there is no
correlation between WFs and RFs as figure 4
shows, which show gaps in the recording and

WFs= Working factories
NRFs= Non- reporting factories

reporting of RFs occupational data to PBS and
it also indicate the non-uniformity of the safety
reporting behavior by RFs management. In
contrast to RFs we see a positive correlation
between NRFs and WHFs. This positive
correlation with high R? value shows uniform
behavior of non-reporting data to the PBS
administration by NRFs management as figure
5 shows, which indicate there is an increase in
the number of NRFs as the number of WFs
increase, so a lot of data is being under-
reporting.
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Table 3 shows the estimated number of fatal
and non-fatal accidents and their relevant FV
from 1993 to 2008 in Pakistan. Total 3023
fatal accidents estimated at the average of 189

fatal accidents annually. Total 27885 non-fatal
accidents estimated at the average of 1743
non-fatal accidents annually.

Table 3. Yearly estimated under-reported fatal and non-fatal accidents with relevant calculated factor values; 1993-2008.

Year FV fatal accidents ur fatal accidents FV non-fatal accidents ur non-fatal accidents
1993 370534 157 5470823 2315
1994 166700 72 5108175 2215
1995 196765 92 7794097 3644
1996 204534 110 6067850 3252
1997 217008 98 2350919 1066
1998 169134 61 2119149 762
1999 128801 59 2103744 958
2000 202523 114 1097886 616
2001 367067 207 2062050 1165
2002 326733 194 1548535 922
2003 280736 154 2824906 1545
2004 297976 161 3242680 1747
2005 329992 163 3273868 1620
2006 544550 262 4225708 2034
2007 988890 440 4362750 1941
2008 1481868 679 4541651 2082

FV= Factor values
Ur= under reporting

Figure 6 shows

the yearly percentage
distribution of reported accidents by RFs and
estimated Ur accidents by NRFs in Pakistan.

Ur occupational
annually and just
found reported by

accidents estimated 77%
23% occupational accidents
RFs in the country.



50 Mohsin Abbas, and Mansour A. Balkhyour

ACCIDENTS %

31
27 28
10%

0%

100%
90%
80%
70%
60%
50%
40%
30%
el B 35
26
20 22 19 17 17 19 45 16 14

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

YEAR
m under-Reported occupational accidents %

Reported occupational accidents %

Fig. 6. Reported and estimated under-reported occupational accidents in factories of Pakistan; 1993-2008.

Discussion

Occupational accidents are the outcomes of
poor health, safety status within the country or
within an organization. It is may be due to less
job training or higher production demands
pressure over workers to adopt unsafe measures.
Occupational accidents analysis and injuries are
significant to understand their relative risks and
development of prevention strategies. The
situations in developing countries are graver
than developed countries due to lack of safety
resources allocation for improving safety
status. This study is about the trend analysis of
occupational accidents reported by RFs to PBS
and to calculate the Ur occupational accidents
due to non-reporting of NRFs in Pakistan.
According to our best knowledge, it is the first
study in this area of research in Pakistan. We
also used Hamaldinen et. al., (2009) study
results of Global trend of occupational
accidents at country level in order to compare
our results to check the occupational accidents
status in Pakistan.

In this study average fatality rate found 25
fatal accidents / 10° RFs workers in RFs with a
discontinuous trend of increasing and
decreasing but Haméléinen, et al., (2009)
found a decrease in the overall fatality rate in
Pakistan from 20.7 fatal accidents per 10°
workers in 1998 to 15.3 fatal accidents in
2003. Increasing fatality rates from 2005 to
2009 show there is a lack of control over fatal
accidents in RFs. The nonfatal accident rate in
RFs registered under factories act-1934 found
high from 1993 to 1996 as compared to the
number of occupational accidents (180 non-
fatal accidents per 10° RFs workers) from
1997 to 2009, which means more than 350
times non-fatal accidents decreased after 1996
in Pakistan. Decrease in the accident rate
support study made by Hamaldinen et. al.,
(2009) in which decreased accident rates also
estimated from 15809 accidents per 10°
workers to 14382 accidents per 10° workers in
1998 and 2003 respectively. It was may be due
to increase in employment both in total
employment and economically active population
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or our data limitations to just for factories
missing data of construction enterprises and
agriculture workers' data. It can be due to
under-reporting of occupational data to PBS as
above discussed.

This study estimated that Ur occupational
accidents of NRFs were three times higher
than reported occupational accidents of RFs
from 1993 to 2008 which express poor safety
reporting behaviour in the country. Non-
reporting of occupational accidents is obvious
in developing countries due to lack of basic
infrastructure of occupational health and
safety. Poor safety climate in small enterprises
which are common in developing countries
can also a reason of non-reporting of
occupational accidents and injuries. Lack of
safety reporting behavior can be found in
developed countries in some studies as a study
in the United States found between 33% and
69% of all work related injuries, missed due to
under-reporting (Leigh, et al., 2004), but after
an occupational accidents worker go to work
in developing countries but in developed
countries they stay at home on medical leave
(H&maél&inen, P. et al., 2009).

The high percentage of NRFs can be due to
individual level under-reporting by workers in
the factories. As most of safety research
focused on accidents under-reporting at an
organizational level, but it is also due to poor
safety behavior at the individual level. Safety
climate can trigger individual level under-
reporting as (Probst & Estrada, 2010),
investigated in their study that at the average
of 2.48 unreported accidents to reported
accidents to the organizations and 71% of
occupational accidents went under-reported
due to workers missed to report to their
organization, which was mainly due to poor
safety climate and inconsistent safety
enforcement by supervisor.

This huge percentage difference between
NRFs to FRs indicates a serious problem of
deprivation of workers registered under the
factory act-1934 in the country. As according
to Pakistan Factories Act, 1934 any accident
which causes death or injury to the worker's
body due to which worker is unable to resume
his work in the factory during the 48 hours
after the accident occurred it is the
responsibility of factory manager to report the
accident to assigned authorities. This act
makes assure the reporting of occupational
accidents in Pakistan, but least amount of
penalties for not reporting of occupational
accidents to the factory manager as according
to this act, a factory manager who will not
report the accident as happened under 33-N to
the assigned authorities will punish with fine
may extend to 20,000 Pakistani Rupees equal
to 195.37 USD (PLO, 2014).

Lack of enforcement at government level and
a low cost of penalty to the factory manager in
case of Ur of occupational accident to the
assigned authorities can also be reasons for
this huge percentage of NRFs and Ur
occupational accidents in the country. Its may
be insufficient enforcement by assigned
authorities that RFs don’t have any
relationship with WFs due to poor safety
reporting behavior outcomes. ILO started the
National Plans of Action for Decent Work and
Decent Work Country Programs (NPADW,
2010 - 2015) according to this program the
labor law reform is the top priority area in
Pakistan (ILO, 2014). Effective measures can
adopt to cut occupational accidents by
collaboration of workers by raising safety
awareness among workers and social
responsibility among employers. A safety
culture shared and constituted by workers can
decrease occupational accidents (Unsar & Sut,
2009).
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Conclusions

The numbers of occupational accidents were
high between 1993 and 1996 in Pakistan RFs.
Due to poor safety reporting behavior in the
country the percentage of Ur occupational
accidents of NRFs is three times higher to the
percentage of reported occupational accidents
by RFs to PBS. The results of this study
cannot express the actual status of
occupational accidents in the country and it’s
difficult to predict the future trends of
occupational accidents. Occupational accidents
reported by RFs management shows the gaps
and Ur in the occupational accidents recording
system in the country mainly due to lack of
governmental enforcement for it. Enforcement
of safety reporting at government level should
make possible so that victims can gain
compensation under the regulations and future
safety plans can formulate. This study has
limitations regarding accidents distribution by
industry types, accidents causes, age and sex
groups of workers due to lack of
epidemiological data of  occupational
accidents.
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