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ABSTRACT

An energy-efficient, cost-effective, safe, and reliable freight transportation (FT) system is of utmost
prominence to meet the burgeoning demands of the industry. FT plays an essential role in the growth
of the regional economy, shaping smart cities, generating employment and large revenues. However,
there are several negative externalities associated with freight transportation and the adverse impacts
of the transport sector on climate as well as energy consumption are also well reported. It is evident
that sustainable freight transportation (SFT) would substantially affect global sustainability. This
encourages us to study the sustainability performance of the transport and logistics sector. Moreover,
recent studies on sustainability bring out that at present times, organizations need to think beyond the
traditional triple bottom line (3BL) concept of sustainability. Consequently, it becomes prudent to
develop a comprehensive performance evaluation framework (PEF) based on an aggregated
sustainability index to assess the sustainability performance of FT systems. Moreover, to be
competitive in the prevailing dynamic market requirements, it also becomes prudent for freight
operators to analyze the interaction between competitive priorities and sustainability performance. The
consistently reducing modal share of rail freight transportation has emerged as a key concern to the
policy-makers. The recent studies signify the importance of modal shift as a decarbonizing strategy
and elucidate the potential of modal shift to attain sustainability in the freight transport sector. As
several negative environmental and social externalities are associated with road freight transportation,
it presents a major threat to the sustainability of the planet earth. Consequently, the utilization of
dedicated freight corridors (DFCs) would be essential to decarbonize freight shipping and hence to

achieve sustainability in FT.

In the last decade, globalization and growing concerns related to resource depletion and climate change
have increased the importance of sustainability in businesses. Accordingly, the pressing need to
embrace sustainability into the logistics operations solicits the attention of logistics professionals to
develop an instrument for measuring sustainable logistics performance (SLP). Moreover, the issue of
analyzing the impact of green innovation (GI) practices and sustainable training (ST) on firm
performance has gained substantial attention from researchers in the domain of logistics and
environmental management research. In today’s competitive business environment, the key research
issue that remains unexplored is to analyze the potential impact of GI and ST on SLP of logistics
service providers (LSPs).



In order to address the aforesaid key issues, this research is carried out in three phases and consists of
five research objectives. The first phase of this research attempts to identify critical success factors
(CSFs) affecting the performance of SFT by reviewing the extant literature and performing a Delphi
study. This study proposes a comprehensive PEF to assess the sustainability performance of FT
systems by utilizing total interpretive structure modeling (TISM), fuzzy analytical hierarchy
process (FAHP), and 0/1 rating score. Subsequently, the applicability of the proposed framework
is also demonstrated through a case example. Afterward, the first phase of this research also attempts
to utilize the concept of transition management theory to identify enablers of DFCs for the transition
from road to rail FT. This study utilizes exploratory factor analysis (EFA) to empirically validate the
three-level transition management framework for the enablers of DFCs. Subsequently, TISM is
employed to delineate the inter-relationships among these enablers to decarbonize FT and achieve

sustainability in the freight transport sector.

In the second phase of this research, an integrated performance assessment model is developed to
assess the identified CSFs of SFT systems on the basis of the competitive priorities of the transport
sector. A unified approach consisting of fuzzy group decision making (FGDM), fuzzy evidential
reasoning algorithm (FERA), and expected utility theory is utilized to attain the specified objective.
Subsequently, weight changing analysis is carried out to analyze the effect of variations in the weight
of each competitive priorities on the competitive performance score (CPS) of six dimensions of SFT.

Eventually, sensitivity analysis is also performed to check the robustness of the proposed model.

The third phase of this research attempts to develop and validate an instrument to measure SLP by
extending the existing instrument of measuring logistics performance as proposed by Fugate et al.
(2010). The outcomes of EFA and confirmatory factor analysis (CFA) disclose that SLP can be
operationalized as a second-order construct model comprising of five dimensions, namely, (a) logistics
effectiveness; (b) logistics efficiency; (c) logistics differentiation; (d) environmental performance; and
(e) social performance. Subsequently, this phase also draws upon the sustainable human resource
management (SHRM) and the natural resource-based view (NRBV) of the firm to empirically
investigate the effect of Gl and ST on SLP of LSPs. This study also investigates the mediating role of
ST on the relationship between Gl and SLP. EFA is utilized to compute the factor loading of all items
and examine the reliability of the proposed scale for SLP, GI, and ST. CFA is utilized to examine the
construct validity and model fit indices of the measurement model. Afterward, structural equation

modeling (SEM) is utilized to examine the proposed path model and hypothesis.



The outcomes of this research bring out that logistics practitioners should now focus on the three
emerging dimensions (i.e., ‘efficiency’, ‘employing advanced technology’, and ‘safety’ dimension)
along with the traditional dimensions of sustainability (i.e., ‘economic’, ‘environmental’, and ‘social’)
for the development of a comprehensive PEF for SFT systems. Eventually, this research proposes a
comprehensive sustainability performance index (SPI) based PEF to assess the sustainability
performance of different freight operators and thus facilitate decision-makers in selecting the best
freight operator based on their SPI score. This research facilitates policy-makers to utilize a three-level
transition management framework to realize changes in the transport infrastructure to decarbonize
freight shipping and achieve sustainability in the freight transport sector. This research contributes to
the FT literature by identifying and modeling CSFs of SFT and developing an integrated performance
assessment model that facilitates logistics managers in identifying key CSFs, which lead to achieve
higher CPS value. This research also contributes to the body of the existing literature by identifying
the key items and constructs to measure SLP. The outcomes of this research also apprise logistics
professionals about the significance of three constructs (i.e., logistics effectiveness, environmental
performance, and social performance) of SLP, in understanding the sustainability issues related to
logistics activities, due to their higher path estimate. Eventually, by integrating the NRBV and SHRM,
this research facilitates logistics professionals to understand the influence of Gl and ST on SLP and
signifies that ST completely mediates the relationship between GI and SLP for the Indian logistics

sector.
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