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Abstract

The reliance on motorized vehicles and inadequate infrastructure planning has led to a
significant increase in congestion and pollution levels. Conventionally, the transportation
planners predicted transport growth trends based on demographic changes and provided road
facilities to match this growth. However, the traditional “predict and provide” approach could
not cater to the present situation's needs. The need arose for better transport system
management, after which the “Transport Demand Management (TDM)” was introduced.
Therefore, the alternative solution to supply was to manage the travel demand and induce a
behavioural change in commuters by introducing some policies. The impact of TDM strategies
affected a small portion of total travel, but their cumulative impacts were found to be
significant. Some of the TDM policies implemented worldwide are Congestion charging, car-
free day, and the odd-even policy. The odd-even policy was implemented in the National
Capital Territory (NCT) of Delhi thrice, each time between 8 am and 8 pm: January 2016
(phase I), April 2016 (phase II), and 4" to 15" of November 2019 (phase III). The scheme was
introduced under stage 4 of GRAP (Graded Response Action Plan), an incremental emergency
measure that kicks in to prevent further deterioration of air quality. Under this policy, odd-
numbered cars drive on odd dates, and even-numbered cars drive on even dates of the month.
Some of the exemptions announced during the policy were motorized two-wheelers (M2W),
vehicles of the President and Prime Minister, emergency vehicles, vehicles carrying school
children, women traveling alone, and electric cars, equalling twenty-nine categories.

This thesis evaluated the effectiveness of the odd-even policy implemented in the NCT
of Delhi, focusing on its impact on traffic volume, commuter behaviour, congestion, and
pollution levels. The study examined variations in traffic volume, speeds, and car occupancy
rates between the policy and non-policy periods. It analyzed mode and route shifts among
commuters and explored the changes in the daily travel behaviour in the short and long-term.

The second choice of public transport commuters was also interpreted. Most of the metro users
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chose M2W as their second mode choice, and bus users chose the metro as their second mode
choice. Comparisons between policy and non-policy days provided insights into the policy's
role in altering travel patterns. The study also aimed to assess the policy's influence on reducing
pollution and congestion. Additionally, it analyzed the implications of the policy on observed
changes in pollution levels in Delhi and surrounding cities, where the policy was not applicable.

Data for this study was collected using both primary surveys and extracted from
secondary sources for the policy and non-policy periods. Traffic volume data was obtained
through observational counts and videography at ten locations in Delhi. Car occupancy data
was collected in 15-minute intervals at the same locations during morning, afternoon, and
evening peak hours. Speed data was extracted using the Google API for 39 origin-destination
pairs, every 30 minutes. The travel behaviour data was collected, firstly through an online
survey, secondly through a road car survey, and thirdly on-board metro and bus commuters.
Pollution data were extracted from the Central Pollution Control Board (CPCB) archives for
the pollutants. PM, 5 and PM;,, SO, and NO,. The data about the meteorological parameters’
temperature, wind direction, wind speed, and humidity were also extracted from CPCB. This
data was extracted for Delhi and nearby cities: Sonipat, Noida, Gurugram, Ghaziabad, and
Rohtak. The data analysis was done using descriptive, statistical analysis, and the development
of models.

The results showed that the policy led to a reduction in the total traffic volume. Car
usage decreased across all locations, which aligned with the policy’s aim to reduce reliance on
private vehicles. An increase in M2W was observed across all locations, indicating a modal
shift. The impact on the other modes was mixed, indicating an increase and a decrease across
locations. The policy had a limited effect on improving vehicular speeds between policy and
non-policy areas. Speeds were higher on longer road segments, intercity roads and slower on

short length roads. The car occupancy rates did not improve during the policy period. Location-
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wise, the car occupancy rates showed variations. The online survey showed that 41 % of the
commuters shifted their modes. The car commuters survey observed that most of the
commuters shifted to the metro during the restricted days of their car. The commuters stated a
potential shift towards public transport if the policy were to continue in the long run. The policy
did not have much impact on route shifts, with most car commuters maintaining their usual
travel routes. The travel distance remained the same for men, but their travel time and cost
increased. The policy contributed to a temporary reduction in emissions due to decreased car
usage. PM, s and PM,, reduced in the during and the after period, and SO, and NO, did not
show much change. The impact of the policy on pollution, considering neighbouring cities,
showed that pollution between Delhi and nearby cities changed during different policy periods,
and meteorological factors could have had an impact. The congestion reduced at some locations
during the policy period. In summary, the thesis indicated a mixed impact of the odd-even
policy. The insights from the thesis could inform policymakers in refining existing policies for

future implementation.
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