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ABSTRACT

Considering the importance of road safety, as discussed in the agenda of World Health Organization-2030; this
study folds motorization and under-reporting of road accidents in Punjab, Pakistan. The objectives of the study
are selected as 1) identifying the motorization in Punjab; 2) synthesizing the vehicles dominance by preparing
spatial maps on the basis of their types; 3) identifying the evidence of under-reporting of road accidents.
Compound Annual Growth Rate (CAGR) of different vehicles were estimated, and spatial maps were
generated using ArcGIS to demonstrate the spatial distribution of vehicles (CAGR). Results indicated the
potential impact of geographical locations on the CAGR of vehicles. The CAGR of registered vehicles was
recorded as: 2.73% to 9.93% for Cars; 12.63% to 18.94% for Motorcycles; 9.35% to 24.1% for Rickshaws;
0.74% t07.29 % for Trucks and 5.25% to 14.42% for Vans. On the other hand, the CAGR of road length varied
from 0.35% to 12.03% that illustrated the alarming situation of increased motorization. Sluggish
infrastructural development and the huge recorded difference in CAGR can be categorized as the possible
causes of immense road accidents. By comparing reported road accidents with Punjab Emergency Service
(PES) estimations; the average rate of annual under-reported road accidents was found as 62.6% that also
showed variations, according to different administrative regions of the Punjab province. Study findings
suggests that the development of effective transportation policy, focusing road safety may help Pakistan to
curtail road accidents and induce free-flow of traffic.

Keywords: Compound Annual Growth Rate (CAGR), Vehicle Dominance, Road Accidents, Spatial Mapping,
Safety, Mitigation Strategies.

infrastructure development, motorization can be
regarded as a major issue, as discussed by transport

1. INTRODUCTION

mmense urbanization, as well as steady economic
development have heightened the motorization
growth [1]. The term motorization reflects the
excess of vehicular ownership and usage [2]. The rapid
motorization results in traffic safety issues besides the
environmental pollution [3]. In Asian countries, where
the developing economies are experiencing hasty
population growth and lack of funds for transportation

planners [4]. Increasing motorization trend together
with improper traffic management system always
results in fatal accidents, injuries, and damages to
properties [5]. Statistically, road accidents caused 1.2
million deaths every year [6]. Road accidents are
continuously increasing in developing countries,
because of the high proportion of road users, lack of
traffic management, inadequate transport
infrastructure, and proper implementation traffic rules
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or regulations [7]. Motorization and road accidents
both are inter-related and need appropriate attention in
various countries, where rapid motorization caused
severe road accidents [3,8].

World Health Organization (WHO) included road
safety parameter in 2030 agenda for sustainable
development in order to tackle the increasing fatal
road accidents [9,10]. Road fatalities have been widely
discussed in literature in context of various countries
[11-17]. Yet, little attention has been paid to record
the evidence for under-reporting of road accidents,
which definitely put a question mark on the allocation
of road safety funds. Although, the main source of
road accident data, which can be used for road safety
and accident prevention, is police department or other
public sector organizations; in spite of that under-
reporting of accidents is common in most of the third
world countries [18]. In a country like Pakistan, where
transportation policy never gets proper attention in the
past,
transportation safety issues, need more attention [19].
Recently, the Pakistan government drafted a national
transport policy to improve the country’s
transportation sector, which also failed to address the
issues of motorization management and under-

motorization phenomenon, as well as

reported road accidents [20].

By considering the alarming road safety situation of
developing countries specifically Pakistan [21]; this
study attempts to highlight the current situation of
motorization and its spatial distribution, coupled with
under-reporting of road accidents in Punjab-Pakistan.
The objectives of the study are selected as 1)
identifying the motorization situation in Punjab; 2)
explaining the vehicles dominancy with spatial maps
on the basis of their types; 3) identifying the evidence
of under-reporting of road accidents. Moreover,
CAGR of various types of vehicles were estimated and
presented spatially with the help of digitized maps, and
suggestions were also proposed to mitigate the related
issues of road transportation. In particular, this study
is significant in the sense that it can help policy-
makers to understand the potential differences in
growth of various types of vehicles in Punjab-
Pakistan. Furthermore, this research also discusses
under-reporting of road accidents, which may be a
reason for embezzlers in allocated funds. In the end, it

can be said that the present study may be utilized and
referenced as a key document for the development of

better road safety policy in Pakistan and related
developing countries.

2. LITERATURE REVIEW

2.1 Motorization and Road Accidents

Amongst Asian countries, Pakistan is facing
continuous increase in motorization since its

independence [22-24]. Whilst, this tendency would
likely to continue in future after successful completion
of the China-Pakistan Economic Corridor (CPEC),
which is a part of China’s “one belt one road” project
[25].
prevail, which may further exaggerate road accidents

As a result, increased motorization would

on outdated transport infrastructure without proper
traffic management rules or regulations [3]. The road
fatalities comparatively decreased in developed
countries; however, in Pakistan, the road accident rate
is mounting with the passage of time [26]. According
to World Bank development indicators, Pakistan is
categorized as lower-middle income country [27],
where the absence of credential data is a serious issue,
which could assist professionals to draw conclusions,
as preventative measures could be taken for the future
[26]. In the year 2013, the road fatalities in Pakistan
were reported as 7,636; but, according to WHO, the
total estimated annual road fatalities were around
25,781, which highlight the concern of under-
reporting [10]. Table 1 illustrated the number of
reported road accidents collected via year wise
provincial reports of Pakistan Bureau of Statistics
(www.pbs.gov.pk/). It highlights the highest rate of
road accidents in Punjab province. The variations in
trend indicated the under reported accidents and data
ascertainment situation pertinent in respective
provinces. This severe under-reporting of road
accidents can be an outcome of improper funds
distribution for road safety that can be regarded as a
hurdle in taking the preventive actions for road
accidents. Besides, Punjab province was depicted to
have a highest share of road accidents as compared to
Sindh, Khyber Pakhtunkhuwa (KPK) and Balochistan
provinces which highlights the severity of road
accident issue.
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In developing countries including Pakistan, Police
Department is considered as an only major source of
road accident data, which can be one of the possible
causes of under-reporting [17]. Simultaneously, the
reliability of road accident statistics is also a serious
issue in Pakistan, because of the under-reporting [13].
Batool et al. [28] thoroughly discussed road safety
issues in Pakistan, and found five loop wholes: (a)
institutional issues; (b) execution; (c) physical and
operational problems; (d) altitudinal and behavior
matters; (e) accident research and data bank research.
In past, an independent transportation policy was a
matter of serious concern in Pakistan. The Five Year
Plans were developed to achieve development goals,
including transportation sector [19]; nonetheless,
recently, Government of Pakistan drafted a National
Transportation Policy-2017 to manage the future
investments and improvement in transport sector [20].
The National Transport Policy-2017 comprehensively
focused the road safety issues, together with high
motorization problems in general context; but, road
accidents under-reporting and absence of road
accidents data were not precisely discussed.

2.2 Research deficiency in Pakistan related to
motorization and road accidents

For the better understandings, native and neighboring
countries Scopus-indexed research articles of last two-
decades were found useful on the subject matter, i.e.

motorization and road accidents [29]. On 28"
November 2018, key words, e.g. “motorization” and

“road accidents,” were searched on Scopus search

engine, and a total number of available research
articles in the database were counted. Country’s
affiliation was also specified to get the country-wise
results. Likewise, the filter was also used on both
search results; language was selected as “English,”
and the result was restricted to retrieve research
articles from the years 1998 to 2018. In this way, two-
decades publication data were obtained and presented
in Fig. 1 to show country-wise statistics.
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Fig. 1. Number of publications on motorization and
road accidents, published in the last two decades

As shown in Fig.1, Pakistan exhibited the least number
of research publications related to “road accidents,”
and few studies were conducted to explain
“motorization”. This situation indicates dire need to
focus on these issues for research in the context of
Pakistan. China leads as compared to its neighboring
countries on the subject matter; whereas, India was
found next to China with total 1993 publications
related to road accidents and motorization.

Table 1: Year wise distribution of reported road accidents
Reported road Reported road Reported road Reported road
Year | accidents in Punjab | accidents in Sindh | accidents in KPK accidents in
province province province Balochistan province
2006 5355 1618 2942 551
2007 5522 1561 2893 490
2008 5240 1433 2392 431
2009 5344 1465 2559 379
2010 5420 1270 2722 311
2011 4990 1054 2772 324
2012 4587 935 2968 297
2013 3696 945 3120 342
2014 3054 881 3399 315
2015 3288 924 4287 357
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2.3 Case Studies

Road accidents and a rapid increase in the number of
motor vehicles are considered as the most important
emerging issue throughout the world [30, 31]. A
growing body of literature has investigated the road
accidents and motorizations, but few authors discussed
the under-reporting issues of road accidents. There is
an unambiguous relationship between motorization
and road accidents, which has been briefly discussed
in an Indonesian study [3].
descriptive analysis to explain fatalities
motorization, in order to propose the mechanism of
attaining useful traffic data and information, which
may help in policies making related to motorization
reduction. Similarly, another study descriptively
discussed motorization and mobility development in

The researcher used
and

the context of China, and also illustrated the need of
motorization issue in the context of transport policy
for better future planning [1]. To deal with
motorization, Singapore experience provided a model
to tackle the current transportation situation in Asian
developing countries. Han [4], deliberated Singapore
transportation policy development and delivered an
alternative  approach  to
transportation development by allowing parallel
growth in motorization and public transit. Bhatti and

attain sustainable

Salmi [18], claimed the highest fatality rate in Eastern
Mediterranean Region including Pakistan and used
WHO smart criteria for measuring under-reporting
issue. This study examined the statistical data on road
accidents and found that the estimated fatalities were
only 60% of the whole in most of the countries. They
also suggested that financial and technical assistance
from the developed world can be helpful to resolve the
under-reporting issue. Tahir et al., [32] discussed road
accidents patterns and causes by using rescue services
data. Tahir et al. [32] also claimed that data reporting
statistics can be improved, if it will be collected by
ambulance services appropriately, which may become
helpful in predicting and preventing accidents in the
future. Another study, noticed-under reporting up to
33% of total road accidents in Sri Lanka, by analyzing
the community-based survey results regarding road
traffic injuries [33]. Similarly, descriptive research
was conducted in Bhutan to identify a high level of
under-reporting road accidents in Police records

Meanwhile, this study acknowledged the non-
availability of data collection and surveillance system
for road accidents [34]. Watson et al. [35] used
multiple linked data sources to estimate the under-
reporting extent in Australia. Study results indicated
the severe under-reporting of road accidents on the
basis of gender, age, road user group, and regional
location. A cross-sectional study conducted in
Chandigarh-India compared hospital and police
reported accidents records to find the severity of
under-reporting, suggested adoption  of
standardized reporting format for both police and
hospitals to manage road accident data [36]. Qin et al.
[37] used the geographical information system to map
and compare the vehicle crashes patterns for a selected

and

period in urban and rural areas. Qin ef al. [37] further
found a potential impact of geographical location with
traffic crash pattern and suggested to incorporate the
area location for injury prevention initiatives.

In-depth review of literature depicts methodologies to
measure motorization and also under-reporting of road
accidents with minor differences. Mostly, the studies
adopted descriptive methodologies to highlight the
issues of both motorization and under-reporting of
road accidents. Furthermore, previous literature
provides the evidence of under-reporting by taking
cities as an example. However, this study is
introducing Punjab-Pakistan for the first time as an
example to measure motorization at the divisional
level and also under-reporting of road accidents. In the
meantime, the GIS-based spatial mapping of
(CAAGR) for Cars, Motorcycles, Rickshaws, Trucks,
Vans and other vehicles is included to depict the
spatial differences in vehicular growth, which actually

is an addition to previous studies.

3. STUDY AREA DEMOGRAPHICS

Most of the countries had classified their land area
administratively based on size or population.
Similarly, Pakistan also possessed the hierarchy of
administrative arrangements from smallest to large,
i.e., Union Council, Tehsil/Town, District/City
District, Division, Province and Country [38]. Among

all the four provinces of Pakistan; Punjab, Sindh,
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Balochistan and Khyber Pakhtunkhwa, the province
Punjab with the highest population of 110.01 million
inhabitants, was selected for the present study [39-48].
Punjab, alone constituted 52.95% of the Country’s
population, with an area of 205345 sq.km and
geographical location of 31° N, 72°E on globe [48].
As shown in Fig. 2, the Punjab province with its nine
sub-divisions: 1. Bahawalpur 2. Dera Ghazi Khan
(D.G. Khan) 3. Faisalabad 4. Gujranwala 5. Lahore 6.
Multan 7. Rawalpindi 8. Sahiwal and 9. Sargodha
were mapped to illustrate the population distribution
in the province.

Lahore division has the highest population among all
divisions as described in Fig. 2. Gujranwala and
Faisalabad come after Lahore with respect to
population and lie in a range of 12.28 to 16.12 million
people. Whereas, Rawalpindi, Multan, Bahawalpur,
and D.G. Khan lie in population range of 8.19 million
to 12.27 million people. Sargodha and Sahiwal
divisions have the least population among all and lie
in the least range of population distribution.

4. METHODOLOGY

This study was attempted to review the previous
literature regarding motorization and road accidents,
analyzed the present situation of motorization and road
accidents under-reporting by considering the spatial
variations, and provided mitigation approaches. This
work replicated and extended the previous studies on

68°0'0"E 69°0'0"E 70°0'0"E 71°0'0"E 72°0'0"E
1 1 1 1 1

motorization [3] and road accidents under-reporting
[11,12,29]. Whilst this research utilized spatial
mapping technique for spatial distribution of CAGR of
vehicles and also discussed road accidents statistics
spatially. Meanwhile, this study also considered
multiple divisions of a Punjab Province instead of one
specific city, and explained the result at a broader level
to provide spatial understanding at a larger scale. The
objectives of the study were selected as 1) identifying
the motorization situation in Punjab; 2) explaining the
vehicles dominancy with spatial maps on the basis of
their types; 3) identifying the evidence of under-
reporting of road accidents.

In Pakistan, the major source of road safety data is
Pakistan Bureau of Statistics or its provincial
departments, i.e., Punjab Bureau of Statistics [26]. For
the present study, most updated data were extracted for
the year of 2008-2016 from the yearly published
statistical book named as “Punjab Development
Statistics (2009-2017)” [39—48]. Though, the basic
sources of data were the Excise and Taxation
Department for “registered number of vehicles,” and
the provincial police department for “road accidents”.
Compounded Annual Growth Rate (CAGR) of Cars,
Motorcycles, Rickshaws, Trucks, Vans and other
vehicles were calculated by applying statistical
modeling. Furthermore, Punjab Emergency Service
(PES) statistics (related to road accidents) was
obtained from their official website, to explain the
evidence of the under-reporting of road accidents data
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[49]. Motorization level-based trends from the years
2008-2016 were made by origin lab. ArcGIS was also
utilized to prepare maps and to clarify the spatial
distribution of CAGR of vehicles. In the end, ArcGIS-
based maps were also developed to compare the
recorded road accidents by Provincial Police
Departments with PES. For preparing spatial maps, the
first step was to obtain the Punjab based divisional
boundaries from online sources such as open street
maps efc. Secondly, obtained boundaries were
matched with the actual ones. Thirdly, the manually
input of collected data from grey literature was carried
out. Finally, Symbology Quantities and Graduate
Colors Technique were used to make shaded scale in
ArcGIS. Spatial grouped of four different shaded
scales, e.g. dominant, high, moderate and normal
CAGR of vehicles were also developed. In this way,
dominant risk areas and the issue of inaccuracy of
spatial distribution of road accidents (due to under-
reported data) were illustrated with evidences.
Recommendations and prevention strategies were also
forwarded at the end in the light of literature review

and findings.

S. RESULTS AND DISCUSSION

In order to measure annual motorization level for
Punjab, we extracted the total number of registered
vehicles and population from statistical reports 2008-
2016. By using equation (1) [1], this study plotted
motorization level for all nine divisions of Punjab, to
check the trend and to provide guidelines for
prioritizing the area wise policy actions.

Motorization level =

. vehicles
total number of registered ~ooo_ Persons

(D [1]
From 2008-2016, a continuous increasing trend of
motorization was observed for all divisions of Punjab
as illustrated in Fig. 3.

As explained in Fig. 3, the motorization level for every
individual division was unique. Lahore division leads
to the top and showed the highest motorization level
since 2008-2016. In contrast, D.G. Khan exhibited the
lowest motorization level for the same period of time.
Among the rest of the divisions, Multan led with

relatively higher motorization level. Faisalabad
Bahawalpur, Rawalpindi, and Gujranwala lied close to
each other in motorization level as compared to
Sahiwal, which disclosed the slower increase in
motorization level.
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Fig. 3: Motorization Level of all divisions in Punjab
5.1 Spatial Mapping of CAGR of Vehicles

The general motorization level-based trend can only
express the distribution of the whole number of
registered motor vehicles over the specific period. In
order to explain the dominancy of each vehicle type
over the spatial area, CAGR for each type of vehicle
and its spatial representation was considered as the
best option. CAGR of Cars, Motorcycles, Rickshaws,
Trucks, Vans and other vehicles which included
(Taxis, Buses, Tractors and other types of motor
vehicles) were taken into consideration for spatial
maps. Similarly, the CAGR of roads (in kilometer)
was also spatially mapped to know the relation of
motorization with respect to roads. In spatial maps,
four shaded ranges were formed to show “dominant,
high, moderate and normal” levels of each vehicle
growth rate. CAGR of road length increased with the
range of (0.35% to 12.03 %) in last eight years in all
Punjab divisions. CAGR of registered Cars varied
from (2.73% to 9.9%); CAGR of Motorcycles varied
from (12.63 to 18.94%); CAGR of registered
Rickshaws deviated from (9.35 to 24.1%); CAGR of
Trucks was (0.7 to 7.29%), and CAGR of Vans was
(5.25 to 14.42%). CAGR of other vehicles recorded
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from (3.03 to 5.78%) among all divisions of Punjab.
In wider ranging, vehicle growth statistics showed the
fastest growth in registered Motorcycles, as compared
to the other types of vehicles, while the Trucks
depicted lowest CAGR.

The CAGR variations of registered Cars at division
level in Punjab demonstrated that Lahore, Multan and
D.G Khan were dominant in terms of increasing
number, having CAGR from 5.97 t0 9.9% as a portrait
in Fig. 4. While Bahawalpur was only at a high level
and lied in range of 4.28% to 5.96%, Rawalpindi and
Sahiwal were at moderate levels 3.06% to 4.27%;
whereas, Faisalabad, Sargodha, and Gujranwala were
considered relatively at normal levels with (2.73% to
3.05 %). Comparatively, CAGR variation in registered
Motorcycles were higher than Cars, which showed the
increasing trend of Motorcycles in Punjab areas.
Sargodha was dominant in the increasing rate of
Motorcycles because it lied in the range of (18.01% to
18.94%) CAGR of registered Motorcycles. The
number of registered Motorcycles increased in
Rawalpindi, D.G. Khan, and Bahawalpur, as they lied
in therange of 15.52% to 18% CAGR as shown in Fig.
5. CAGR of registered Motorcycles in Gujranwala,
Faisalabad, Multan, and Sahiwal considered at
moderate level, relatively with the range of 12.64% to
15.51% CAGR. Lahore was found only at normal
level with 12.63% CAGR of registered Motorcycles.
Results indicated a high increase in the number of Cars
in Lahore, as compared to Motorcycles; whereas, the
situation for Sargodha was vice versa.

The number of Rickshaws in all divisions was
enhanced, as CAGR from 18.44 to 24.1% for the last
eight years showed dominancy among other divisions
(please, see Fig. 6). Rawalpindi, Gujranwala, and
Sahiwal were at higher levels with the range of 11.8 to
18.43%. Lahore, Bahawalpur, and Faisalabad were at
a moderate level; hence, the range was 9.54 to 11.77%.
Multan and Sargodha were at a normal level, through
their measurable scale varied from 9.35% to 9.53%
CAGR. Lahore was only dominant in Trucks; its
CAGR diverged from 2.7 to 7.29%, which can be seen
in Fig. 7. Multan and Bahawalpur were at a higher

level with 1.57 to 2.69% CAGR. D.G. Khan,
Rawalpindi and Gujranwala were at a moderate level,
having 1.0% to 1.56% CAGR range. Sargodha and

Faisalabad were at a normal level with scale range
from 0.74 to 0.99% CAGR.

CAGR of registered Vans can be depicted in Fig. 8. As
shown, Rawalpindi, D.G Khan, Bahawalpur, and
Multan were dominant among all divisions, and their
CAGR percentages varied from 10.71 to 14.42%.
Gujranwala, Faisalabad, and Sahiwal were at a
moderate level, having CAGR from 5.26 to 8.9%.
Only Sargodha was found at a normal level, having
5.25% CAGR value. The variable of other types of
vehicles includes Buses, Tractors, Taxies, etc. CAGR
of such type of vehicles is shown in Fig. 9. The
percentage value range of Bahawalpur and Rawalpindi
was considered dominant with the variation from 4.74
to 5.78 % CAGR. Faisalabad and Multan were at a
high level with range variation from 4.15% to 4.73%
CAGR. Only Sahiwal lied at a normal level having
3.03% CAGR value; whereas, the remaining divisions
were at a moderate level and their range was recorded
as 3.04% to 4.14% CAGR.

Compounded Annual Growth Rate of road length is
shown in Fig. 10. Lahore and Sargodha have higher
growth rate, i.e., 1.04 to 12.03% CAGR. The figure
also showed both divisions were dominant in
increasing road length. Multan Gujranwala and
Bahawalpur were at a high level by 0.87 to 1.03%
CAGR. Gujranwala and D.G. Khan were at a moderate
level by 0.46 to 0.86% CAGR. Rawalpindi,
Faisalabad, and Sahiwal were at a normal level, having
0.35 to 0.45% CAGR.

Overall road length has a continuous increasing trend
but Fig. 10 illustrated the CAGR of road length
increase in order to provide evidence to compare it
with vehicle dominancy based spatial maps presented
in Fig. 4 to Fig. 9. It can be noticed that the CAGR of
road length increase and registered vehicle increase in
respective Punjab divisions were not found inline. The
uneven increase in registered vehicle dominancy and
road length development may lead the to increase the
road accidents. This issue potentially stressed upon the
need of efficient and reliable data management of
vehicle dominancy and road accidents for the
divisional boundaries. So that, effective road safety
policy can be prepared with an ability to highlight the
accident prone areas for an effective management of
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future safety designs, transport development and
resource allocation.

5.2 Road Accidents in Punjab

Reported road accidents statistics by Punjab Bureau of
statistics (PBS) varied only from (0.27-1.16) in
thousands, but the actual estimation by Punjab
Emergency Services (PES) showed the presence of a
large number of road accidents, having a range of
(6.78-80.92) in thousands. This huge difference brings
the study’s attention towards the spatial distribution
and comparison of average annual road accidents.
There were the highest average annual road accidents
(0.85 to 1.16 (in 1000)) reported in Lahore, and it was
dominant in all divisions, as shown in Fig. 11.
Gujranwala, Rawalpindi, D.G. Khan, and Bahawalpur
were at high level with an annual average number from
0.48 to 0.84 (in1,000). Sargodha and Faisalabad were
at a moderate level with an annual average number
from 0.37 to 0.47 (in1,000). Multan and Sahiwal were
at a normal level with an annual average number from
0.27 to 0.36 (in1,000).

Although, D.G. Khan was dominant in observed
average annual accidents by PES data (See Fig. 12).
Number of observed accidents lied from 43.38 to

80.92 (in 1,000). Lahore was at a higher level, having
the values from 21.16 to 43.37 (in1,000). Gujranwala,
Faisalabad, and Multan were at a moderate level with
the range from 10.39 to 21.15 (in1000). Rawalpindi
Sargodha and Bahawalpur were at a normal level, i.e.,
from 6.78 to 10.38 (in1000). Furthermore, considering
such deficiency in reported accidental data, as shown
in Fig. 11 and Fig. 12, ultimately affects the fund’s
allocation in transportation planning sector, which
caused lack of infrastructure management and
increased road crashes. A comparison of average
annual road accidents recorded from Punjab
Emergency Services (PES) and reported to police
provided in Table 2 emphasizing the issue of under
reporting in all of the Punjab divisions.

Table 2 was aimed to indicate the percentage
distribution of under-reporting road accidents of nine
divisions of Punjab. Mostly, in Rawalpindi, having the
range of 9.96 %; traffic accident data were under-
reported. However, in Sargodha, Bahawalpur,
Gujranwala, Sahiwal, Lahore, Multan, Faisalabad, and
D.G Khan; the under-reported data were noted as
6.86%, 6.64%, 3.13%, 3.08%,2.31%, 1.94% and 0.8%
respectively.

6. CONCLUSION AND SUGGESTIONS

6.1 Research gap

This study caters evidence of high motorization in
Punjab based on spatial location, and also variations in
under-reporting of road accidents among all divisions
in Punjab. The findings of this study signified the need
of spatial-based prioritization of economic, technical
and policy-based resources to tackle the situation
effectively. The evidence of motorization distribution
of study area may help in policy preparation to manage
the continuous increase of vehicles. At the same time,
under-reporting of road accidents also highlighted
with evidence, which showed the higher level of data
mismanagement, and insufficient data recording
system. By doing this, it was tried to brought the focus
of policy makers to look towards the smart alternatives
for data management so that data under reporting can
be minimized to help in preparation of the mitigation
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Table 2: Under Reporting of Road Accidents [39-49]

Average annual Average annual

road accidents road accidents Data ascertainment
(2008-2016) years | (2008-2016) years (2008-2016) years

Divisions (*000°) (*000") P
. Reported to Police
Estlmated by ’ Punjab (Reported/Estimated) *100

Punjab Emergency

Services (PES) Dey e.lop ment

Statistics (PDS)
Bahawalpur 10.38 0.69 6.64%

DG khan 80.92 0.65 0.80%
Faisalabad 21.15 0.41 1.94%
Gujranwala 21.04 0.66 3.13%

Lahore 43.37 1.16 2.68%
Multan 15.75 0.36 2.31%
Rawalpindi 8.44 0.84 9.96%
Sahiwal 8.80 0.27 3.08%
Sargodha 6.78 0.47 6.86%
Average Annual reported accidents in whole province Punjab 37.40%
Average annual under-reporteq accidents in whole province 62.60%
Punjab

strategies and future road safety plans. Study should
acknowledge its limitations of using statistical reports
data 2008-2016 for both road accidents and registered
vehicle increase. Meanwhile, lack of availability of the

data regarding vehicle type involvement in road

accidents and hospital records of road accident led to
exclude it from the scope of the study and
acknowledged here as a limitation. Future studies
should extend the current under reporting literature by
considering other sources of accident data such as
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hospital records data and vehicle type involvement in
road accidents.

6.2 Suggestions

With the aim of providing mitigation approaches to
deal with motorization and under-reporting issue; a
rigorous literature review of available studies was
conducted. And, five mitigation approaches are
suggested for the better surveillance system of road
safety and planned management as shown below:

e Development of effective transportation policy
with great focus on motorization and safety issue,
and its enforcement at national and sub-national
level [8,19, 21, 50-53].

e Consideration the potential impact of spatial
variations on motorization and road accidents [7,
38, 54-57].

e  Prioritization and allocation of the road safety and
development funds by considering area severity
[2, 35, 56, 57].

e Increase the coordination and collaboration of
Police, Health, law and Transport department [7,
23, 35, 38].

e Introduction of real time traffic management
system, and advancement in road accident data
recording and management system [13,14,28,57].

In view of WHO-2030 agenda on road safety for
sustainable development; Pakistan national transport
policy-2017 was drafted, focusing road safety issue. In
the past, same exercise was also conducted, but the
results were not so impressive, because of lack of
funding, monitoring issues, and political interest [19].
This time, the government needs to pay more attention
to develop feasible and effective policy measures for
road safety. The academia and international research
groups should involve conveying technical assistance
in order to limit the loss of lives from road accidents.
Road safety cannot be achieved without effective
predictions and preventions, which required effective
management and collection of road accidents data. In
the case of Punjab, the Punjab Safe Cities Authority
can assist in road accident data management. Recently,
Punjab Safe Cities Authority identified 2,000 locations

for installing 10,000 surveillance cameras, which may
help in future for road
monitoring at the same time [53].

accident data-collection and

7. CONCLUSION

The study sets three objectives to overall highlight the
motorization and under reporting of road accidents.
The first objective results into the drafting of
motorization level trend for Punjab divisions. Like the
provinces of other developing countries, Punjab
showed a continuous increase in motorization, which
differed significantly from one division to another
division. The main reasons were highlighted as the
lack of research in motorization subject and the
absence of distinct transportation policy. Second
objective of illustrating the spatial dominance of
registered vehicles was attained through calculating
the Compound Annual Growth Rate (CAGR) of
registered vehicle increase combined with its spatial
representation on divisional maps. This evidence of
spatial variation in growth of Cars, Motorcycles,
Rickshaws, Trucks,
(including Taxi, Buses, Tractors, etc.) indicated the
risky areas with higher vehicular growth rate than the
infrastructural development (road length). Though, in-

Vans and other vehicles

depth view of every vehicle type dominancy was
discussed spatially, to portrait the brief image of
motorization in Punjab, which can be used by policy
makers. Third objective related to under reported road
accidents highlighted the differences of average
annual road accidents from police reported and
emergency services data in all divisions of Punjab
Pakistan. The under-reporting of road accidents may
cause inefficient fund distribution for road safety and
may also badly influence the predictions and
preventions for safety measures. This paper folds
motorization and under-reporting issues together and
deliver a guiding path for policy-making agencies, in
order to achieve the road safety target of WHO-2030
agenda.
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