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ABSTRACT

Unpredicted disruptions force organizations to ensure flexibility for fulfilling customer
demand. Enabling flexibility along the transportation system is the most suitable solution for
unpredictable disruptions. Freight transportation involves the movement of freight, service,
value, and cost within the supply chain system. Flexibility, being a potential element, requires
more attention to gain competitive advantages. This study investigates the freight
transportation issues to improve its performance from flexibility perspective. The research is
conducted in different phases.

In first phase of study, an effort has been made to investigate different Transport
Flexibility Measures (TFMs) related to freight transportation. Initially, an extensive literature
survey is performed to identify different TFMs linked with the supply chain and logistics
domain. Further, an integrated Fuzzy Best Worst Method (FBWM) have been adopted to rank
the identified TFMs. Lastly to ensure robustness of the model, sensitivity analysis is performed.
The findings of the study reflect mode, fleet, vehicle, and speed flexibility as the significant
flexibility measures for freight transportation. The information systems flexibility also plays
an important part to build flexible systems by strengthening coordination among the actors.
This study will help practitioners, managers and decision-makers associated with freight
transportation to make better decisions to ensure flexibility in the freight transportation system.

The demand uncertainty costs a significant loss to the organization which is needed to
be rectified. An efficient forecasting would be significant solution to these problems. The
second study proposes variants of grey forecasting models to forecast the container demand at
various major ports of India. The data of past 20 years of container traffic of Indian major ports
have been considered for this study. Further, three variants of grey forecasting models: Grey
Model (GM (1,1)), Rolling Grey Model (RGM (1,1)) and Rolling Grey Model with error
adjustment (e-RGM (1,1)) have been developed. To test the accuracy of the model, Root Mean
Square Error (RMSE) and Mean Absolute Percentage Error (MAPE) is used. The results of the
study found that the grey model provides significant forecasting results and can be used for
container forecasting with shorter past data. Addition to this, the Rolling Grey Model with error
adjustment (e-RGM (1,1)) outperforms other two variants of grey forecasting model. The study
would provide a pathway to practitioners to forecast the container demand to strategize the

operations accordingly.



The COVID-19 pandemic has affected the whole world and forced countries to impose
lockdown and restrict travel and transportation. However, the transportation of essential
services was functional during the peak of COVID-19 pandemic spread. Later, different
countries formulated different policies, and transportation resumed with some restrictions.
Such strategies forced transporters to rethink mode choice decision making for freight
transportation. The third study attempts to help in formulation of new strategies for mode
choice decisions considering the pandemic such as the COVID-19 pandemic outbreak. Initially,
the factors affecting the mode choice decisions for freight transportation amid the Coronavirus
outbreak have been extracted from literature survey and group discussion with experts. Further,
this paper employs the integration of Grey-Decision Making Trial and Evaluation Laboratory
(G-DEMATEL) with Fuzzy Best Worst Method (FBWM) to analyze the identified factors and
their categories. The results indicated that the "Disaster Characteristics” and "Social Factors"
as a most significant factor which affect the mode choice decisions. Precisely, "Panic", "Travel
restrictions”, and "Border restrictions" are the top three ranked sub-factors. The findings of the
study would guide the practitioners, planners, and policymakers to strategize the mode choice
decision-making issues considering the COVID-19 pandemic outbreak.

In the subsequent study, different strategic measures to minimize disease infection has
been analyzed. The study utilized simulation modelling for effect analysis of disease outbreak
on Intermodal freight transport operations. Initially, Discrete Event Simulation (DES)
modelling approach is used to model the intermodal freight transport operations. The developed
intermodal freight transportation network includes three modes of transportation: road, rail,
and inland waterways. The lead time and infected cases are taken as performance metrics.
Further, the DES model is integrated with SEIR model to identify the impact of preventive
measures in terms of human infection cases. Five different preventive measures have been
analyzed and compared. The results of the study highlighted a trade-off between the risk of
COVID-19 pandemic exposure and lead time.

The dynamic and uncertain demand forces organizations to provide flexible services to
fulfil customer demands. Freight transportation, being the key component of the businesses,
require adoption of efficient Information and Communication technologies which can induce
transparent and flexible services. Blockchain Technology (BT) is an emerging technology
which has great potential to cater solutions to freight transportation issues. This study identifies
different critical success factors of BT adoption in freight transportation. An integrated Fuzzy
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Analytic Network Process (FANP) is applied to prioritize identified success factors. Further,
modified Total Interpretive Structural Modelling (MTISM) is used to represent the
interrelationship among different sub-factors. The findings of the study revealed that the
Development Aspects, Customer Services and Technological Aspects, Data Transparency,
Reliability and Organizational Culture as most significant factors and sub-factors, respectively.
The proposed model will guide freight transport managers to formulate their strategies
regarding BT adoption.

The study presents a detailed investigation of freight transportation issues aligning
towards the flexibility perspective. The studies carried out is an attempt to answer the research
question derived from the research gaps. The study contributed to the body of knowledge and

management through different phases of research work.
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