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A WORD FROM OUR EXECUTIVE DIRECTOR

Over the years, we spent significant effort to build a comprehensive data collection network and the
associated data intelligence that allowed us to build a valuable data bank about traffic and mobility behavior
in Qatar. We are happy to use this strategic platform to support decision makers in Qatar through the Qatar
Traffic Report and the other intelligent mobility applications and services we provide to our national
stakeholders and customers.

In the next few months, we look forward to use our data bank and intelligence to shed insights about driving
behavior and road safety issues on Qatar’s roads.

Dr. Adnan Abu-Dayya
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EXECUTIVE SUMMARY

This QTR presents a summary of key traffic indicators for the period January 2018 — December 2018 during which tens of millions of
speed estimations in major Qatar roads have been utilized. Some key findings include:

1. The average number of extra hours spent due to congestion is 98 hours per commuter in 2018 (10% less than the 109 hours in
2016). This indicates that road projects completed by Ashghal in 2018 had a positive impact on traffic flow. We expect traffic behavior
to keep improving as key ongoing road projects are completed in 2019 and the Doha metro starts operation in the next 1-2 years.

2.  The economic cost (lost productivity) of congestion in 2018 is estimated to be between 5.5 and 6.9 billion QR ( which is
equivalent to the levels forecasted for previous years). This translates to a loss of about 0.9-1.1% of the GDP in 2018. This is
equivalent to the level of economic losses observed in other countries

3. February, March, and November 2018 were the most congested months in the year with a Congestion Index of 28.8%

4.  The highest congestion period during the work days is the Evening peak (around 6-7pm) during where the average congestion
index is 33.8%

5. In the morning peak hours of work days, Monday had the highest congestion index of ~ 33% and Thursdays had the lowest
congestion index of ~31%

Qatar Traffic Report 2018 QMIC Proprietary © April 2019



Page | 3 qmic

L B L AR\ T N N

ABOUT MASARAK™

Masarak™ is a national platform and a suite of services and applications in the areas of
Intelligent Transportation, Logistics/Telematics Management, and Road Safety services
which are fully developed by QMIC.

MASARAK

Traffic-Enabled Services

Masarak relies on collecting real-time traffic data from various sources then passes the traffic raw data through an intelligent
cloud-based platform than runs many algorithms and (big) data analytics systems to provide meaningful real-time traffic, safety and
fleet information. This information is used by many applications and services that come with Masarak, such as QTraffic (Qatar traffic
and navigation portal), Wain (mobile application for traffic and navigation), iFleet (intelligent fleet management and dispatching), and
many others.

Masarak collects data from three traffic data sources: In Vehicle Telematics (GPS) Devices, QMIC's WaveTraf™ fixed sensing network,
and QMIC’s Wain mobile application. The comprehensive Masarak data collection network developed and deployed by QMIC in the
last few years is processing millions of real-time data records on a daily basis. This enabled QMIC to build a rich traffic data bank
which will be used to issue the QTR on a regular basis.

ABOUT WAIN

Wain by QMIC, is an intelligent map and location-based services application developed
by QMIC. Wain delivers useful map related services which includes real-time traffic L
information, smart navigation, dynamic maps, updated parking information, speed ’I)
camera alerts, a rich collection of POls, access to road-side assistance, in addition to ln .

providing a comprehensive look of the most current and exciting events in Qatar.

YOUR ROAD COMPANION IN GIATAR

b Gl s ke L 48y
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CONGESTION LEVELS DURING PEAK HOURS

The Masarak Congestion Index (MCI) is a traffic barometer that indicates the overall congestion level in the monitored road
network. The index ranges from %0 to 100. The higher it is, the worst is the congestion. For example an MCl value of %20, for a
specific period and/or area, represents the average reduction of the speed because of congestion compared to the normal (free
flow) speed.

Sunday

B Monday
Tuesday

B Wednesday
Thursday

15%

Avereage Masarak Congestion Index

Figure 1 - Masarak Congestion Index per hour of the day for the year 2018 during weekdays

Figure 1 shows the evolution of the Masarak Congestion Index for each hour of the weekdays (Sun-Thu) for 2018. We can clearly
see that the peak hours are 6am to 7am, Tpm to 2pm and 6pm to 7pm. However, it looks like the highest congestion is observed in
the evening peak period where the average MCl is about 33%.

Qatar Traffic Report 2018 QMIC Proprietary © April 2019
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Friday

Saturday

Figure 2 - Weekends MCI variation for the year 2018

Figure 2 shows the variation of MCI for Fridays and Saturdays. As expected, congestion profile in weekends is different than
weekdays since most of the congestion starts in the afternoon and stays on till late in the evening. The congestion on Fridays is
around 4% less severe than Saturdays during the day time. However, severity increases on Fridays from 5pm which can be explained

by the fact the people stay outside longer on Fridays rather than Saturdays.

ABILITY TO IDENTIFY PEAK HOURS ON ANY DAY OF THE YEAR

April 2019
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MASARAK CONGESTION INDEX (MCI) ANALYSIS

Figure 3 shows the variation of the MCI for 2018. February, March, and November were the most congested months of the year
where the MCl reached 28-28.8%

Figure 3 — MCI Variation for year 2018 throughout the Months

ABILITY TO IDENTIFY THE MOST CONGESTED MONTH OF THE YEAR

Qatar Traffic Report 2018 QMIC Proprietary © April 2019
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Using the millions of processed data in Masarak, it is possible to go beyond month-level insights and to look at the hourly variation
of each month. Figure 4 depicts the variation of MCI for hours of the day and the weekdays in 2018. We can derive the following
observations from this figure:

- 7am has the highest MClI in the morning peak hours (around 33%).
- 6pm has the highest MCl in the evening peak hours (around 33.8%)
- 1pm has the highest MCl in the midday peak hours (around 30.2%).

33.8%
32.8%,

31.5%

6 30.5%
30.2% 29 g9

29.2% 28.6% 26.7%. 28.9%
28.0% 27.8%
27.0% 27.3%

25.4%

23.2%

Figure 4 - Variation of the MCI for hours of the day and the weekdays of the year 2018

Qatar Traffic Report 2018 QMIC Proprietary © April 2019
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Figure 5 - Most congested road segments in AM peak Figure 6 - Most congested road segments in midday peak
hours (7-8AM) hours (1-2PM)

52.1% 5156 g0

sereage Masarak Congestion Severity

Figure 7 - Most congested road segments in PM peak hours (6-7PM)
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HOW MUCH TIME COMMUTERS LOSE BECAUSE OF CONGESTION?

One of the important measures which is commonly used worldwide to quantify the impact of congestion on road users, is to

determine how much time commuters are losing every day/month/year in their journeys and translate this to budget loss and other
economic / environmental impacts.

010 011

Figure 8 - Variation of the average Excess Travel Time per km in Weekdays due to congestion for year 2018

To quantify the impact of road congestion on commuter’s journey durations, we measure the Excess Travel Time (ETT) which
provides the average delay in minute per km driven that a driver would experience in his/her journey. Figure 9 shows the variation of
the delay in minute per km driven which is caused by traffic congestion in Qatar in the weekdays for 2018.

Qatar Traffic Report 2018 QMIC Proprietary © April 2019



Page | 10 qmic

L B AU\ T N N & " \NN N

We can see clearly that the ETT values are high during the peak hours of the weekdays as identified previously from the
MCI analysis. The minimum value of ETT, occurring at 3am, is close to zero. By looking at some specific hours of the days
we can conclude the following:

The average ETT from Home — Work and Home — School: 0.88 mn/km (6am, 7am, 8am)
The average ETT from School — Home: 0.80 mn/km (1pm, 2pm, 3pm)
The average ETT from Work — Home: 1 mn/km (Spm, 6pm, 7pm)

HOW MANY HOURS WASTED PER COMMUTER PER YEAR?

To estimate the number of hours wasted in congestion, we used a number of assumptions related to: The average number of daily
kilometers driven per a commuter in Qatar, The fraction of a commuter trip that use major segments, the Number of work months
and the Number of work days per month. In 2018, we found that the average number of hours wasted in congestion is about 98
hours.

WHAT IS THE COST OF CONGESTION IN 2018?

As explained before, the average number of hours wasted because of congestion per commuter in 2018 is 98 hours. There is a need
to try to translate this delay into an economic loss. Hence, we built an economic model to estimate the cost of lost productivity
(work time) due to congestion. In this model, other negative impacts of congestion (i.e. road accidents, environmental impact etc.)
are not included.

Using publicly available data, especially from the Qatar Planning and Statistics Authority, in relation to number of employees in
Qatar and the average wage per employee, and using other related assumptions we estimate the total cost of congestion in 2018
to be between QR 5.5 Billions and QR 6.9 Billions. This translates to a loss of about 0.9-1.0% of the GDP in 2018.

Qatar Traffic Report 2018 QMIC Proprietary © April 2019
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APPENDIX: ASSUMPTIONS AND DEFINITIONS
ASSUMPTIONS

The observations are made under the following conditions:
® The information is based on the data collected in road segments that suffer from certain level of congestion during the
analysis period;
* In some major segments where there was an on-going road work during the reporting period, the traffic information
could be missing.

* The reference speed that is used to determine the level of service in each street is not the speed limit but is the free flow
speed (FFS). FFS represents the average speed that a vehicle would experience in absence of congestion.

DEFINITIONS
The metrics used to assess the severity of congestion:

® Masarak Congestion Index (MCI): The index ranges from 0% to 100%. The higher it is, the worst is the congestion. For
example, an MCl value of 20%, for a specific period and/or area, represents the average reduction of the speed because of
congestion compared to the normal (free flow) speed.

» Excess Travel Time (ETT): It provides the average delay in minute per km driven that a driver would experience in his/her
journey, e.g., ETT of 1 min/km means a delay of 10 min for a trip of 10 km.

Qatar Traffic Report 2018 QMIC Proprietary © April 2019
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CONTACT US

T +974 44592700 | F +974 44592724 | info@gmic.com | PO Box 210531
Qatar Science & Technology Park, Doha, Qatar
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