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ABSTRACT

India’s vast transport system is catering to the ever-rising mobility demands of more
than 1.3 billion population, but energy-intensive carbon fuel vehicles are increasing
fast due to the dominance of the road transport sector. The unplanned infrastructure
development, capacity constraints, poor efficiency levels and paucity of funds are not
keeping the current transport infrastructure in sync with the mobility demands of
users. The holistic strategy to bring a paradigm shift in transport infrastructure
development may involve planned interventions, improved resource efficiency, and
appropriate technological tools. The planned interventions may include incentives for
modal shift, specific infrastructural development and efficiency improvements of the
constituents.

This research identifies the distortion in the logistics market, analyses the government
interventions in the transport sector, recommends suitable changes in modal mix,
describes the application of efficiency analysis to reduce the transportation cost,
demonstrates the use of data analytic techniques to reduce the production costs,
increase the revenue and recommends investments in thorough infrastructure
appraisals employing scientific techniques. This study explores the Indian road and
rail transport sectors. The key trends in the road, rail, public transportation systems,
and transport issues associated with current transport policies give insights into the
policy and performance issues of the transport sector. The study performs the
environmental impact analysis of road and rail transport systems. The study describes
the available alternatives to establish sustainable transport systems and suggests a
simple conceptual transport policy framework to implement the policies at the field

level. In a quantitative analysis, the study assesses the environmental impact of
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commodity transportation in bulk or container mode through both rail and road
transport.

This thesis investigates the technical efficiency of sixteen railway zones of Indian
Railways based on expenses incurred in administration, operation of services,
maintenance and repair of rolling stock, and lines opened for traffic. The study uses
high-quality panel data for 2008-09 to 2017-18, published in Indian Railways Annual
Statistical Statements by the Ministry of Railways, Government of India. The study
incorporates the existing operating and working expenses to calculate efficiency
scores and suggests targeted operating and working expenses for inefficient railway
zones. The empirical contribution is provided by assessing the relative performance of
zonal railways calculating technical efficiency scores using CRS and VRS methods.
By sensitivity analysis, outlier detection and calculation of the Malmquist index, the
study reveals several factors that affect the output efficiency.

The study undertakes passenger demand forecasting to fork out a well-thought-out
strategy for properly utilizing available rolling stock and optimally planning for
rolling stock production. The results demonstrate that demand forecasting can be an
appropriate approach to plan for various transport services, resulting in enhanced
revenues for the organisation. The study identifies Auto-ARIMA model for demand
forecasting and tests several other models, i.e., trigonometric regressors (TBATS),
Holt-Winters  Additive model, Holt-Winters Multiplicative model, Simple
Exponential Smoothing and Simple Moving Average methods.

Finally, given the scarce financial resources, the study proposes an integrated group
discussion-ARP model to rank the construction sequence of three capital intensive IR
projects, i.e., East-West DFC, East Coast DFC and North-South DFC. The sensitivity

analysis demonstrates the robustness of the obtained results.
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This study has made several recommendations for policymakers, implementation
agencies, researchers and governments in India and other countries. The results and
findings of this research would help them redesign and investigate their transport

infrastructure development strategies and efficiently provide transport services.
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