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Abstract- The Indian logistics sector is presently
undergoing a  massive structural and  digital
transformation; market projections imply that the logistics
sector could grow if it is now at more than USD 429 billion
by 2034. This study discusses the pivotal shift from the
conventional mathematical optimization models to
Artificial Intelligence (A1) and Computational Intelligence
in reaching sustainability of the environment and
operational efficiency for the economy in rapidly growing
scenario. The research holds paramount importance
because the logistics sector is traditionally a costly and
polluting sector which accounts for about 13-14% of the
overall greenhouse gas emissions in India. This high
emission profile has been attributed to major factors which
include heavy dependence on diesel-operated trucks,
choking wurban environments, and incomplete road
networks. The paper makes use of a multi-dimensional case
study approach with a view to studying industry leaders
(for example, Delhivery and TCI Express) and the
performance of the systems in a comparative sim model set
up within the unique context of Indian urban
environments. A comparative analysis methodology is used
to compare effectivity of the Mixed-Integer Linear
Programming (MILP) with popular models of Machine
Learning (ML) and Reinforcement Learning (RL). Key
results show that the application of Al in route
optimization can cut fuel consumption by 18.7% and total
logistics costs by 22.4%. Furthermore, AI models show a
20USD-26USD% reduction in the emission of carbon
emissions during the high traffic disruptions which is a
major improvement relatively to static traditional
paradigms which don't hold up in the dynamic traffic
conditions of major Indian cities.

L. INTRODUCTION

Economic Context & Market Evolution

The Indian logistics industry forms the back bone of
the thriving Economy of the country, it being the major
facilitator in the trade and commerce across so diverse
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and vast a geography. As per the timespan 2024 - 25,
the overall logistics market is estimated to be worth
about USD 228.4 Billion and the aggressive estimates
are that it will grow to USD 357.3 Billion to USD 546
Billion by the year 2030. This growth is not simply a
record of increased volume but is an underpinning of
changing ways by which goods are moved inside the
country. The sector is currently navigating through a
critical transition towards digitalization with increased
e commerce spending, huge investments in
infrastructure and an urgent global mandate for
environmental sustainability historical cost of logistics
India has been quite a contentious topic among
economists and industry stakeholders. For years it had
been widely said that the logistics expenditure was 13
-14% of the national GDP, which was considered by
many experts as too much, relatively to other
benchmarks in the world. However, a ground-breaking
new research carried out recently by the DPIIT and
NCAER on the financial year 2023-24 has shown a
more nuanced picture. Based on a combination of
primary data obtained from over 3500 players in the
industry and secondary data obtained from RBI and
GSTN the actual cost of logistics has now been
estimated at 7.97% of GDP. This is a key correction
for researchers and policy makers as the target of the
National Logistics Policy (NLP) is to not exceed 8%
until 2030, so these figures set an achievable target
range.

Sectoral Composition and Their Discrepancies in
Modes

The cost of logistics in India do not seem to be
uniformly distributed in the economy as it varies in a
significant manner according to the size of the firm/
business unit and the mode of transportation. Large
companies through scale and access to technology
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better are able to cover about 7.6% of output on
logistics. By stark contrast, small and medium
enterprises (SMEs) are inclined to use as much as
16.9% of their output on these same services. This
disparity throws light on a "digital divide" in the sense
that the small players are loaded with inefficiencies
which Al-derived solutions are designed to overcome.
Furthermore, modal imbalances still exist in the Indian
landscape. Road transport still dominates with about
75% of total freight model, even if being more costly,
carbon intensive than other forms of freight transport
(e.g. rail or shipping). Road transport has a huge
disproportionate share of contribution to emissions
and ensuring that the government policies on
waterways are focussed on bridging the gap is at the
heart of National Logistics Policy and the Jal Marg
Vikas Project.

Sustainability Imperative and Green Logistics

The relevance of this study is enhanced by the
environmental cost of traditional models of logistics.
In the past, the logistics was viewed as an expensive
and polluting sector where it is responsible for 13-14%
of all greenhouse gas emissions in India. Emission
reduction has as one of its major target due to the high
usage of diesel trucks and chronic urban congestion is
logistics. Trying to establish green logistics, which fits
environmental issues into decision making in the
supply chain, demand the industry to choose between
old methods of the optimization and new Al
technology.Traditional approaches are the output of
operations research, utilizing math programming and
rule-based heuristics that are useful under conditions
of stability. However, in major cities of India such as
Delhi or Mumbai travel times do vary considerably on
account of weather, maintenance of infrastructure or
any unforeseen traffic snarls which can reduce average
speeds below 25 km/h during peak hours. Static
deterministic models tend to fail in these
environments, and then make stale routing decisions
that increase the idling time and fuel wastage, which
is the opposite of the environmental goals that the
models were meant to serve.

Research Context: Digital Boom & Infrastructure
Plans

The research context is further restricted due to the
digital boom in India. The e-commerce retail industry
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is huge, expected to migrate from USD 84 billion in
2022 to USD 156 billion in 2026. This shift has had
the effect to create last-mile shipments, and intensive
delivery schedules with thin margins needed to
generate a profit, and thus to be both efficient and
sustainable at the same time. Key market drivers
include: Warehousing Market Value exceed USD 14
billion by 2024 and reach USD 35 billion by
2029.Cold chain logistics Estimated to reach USD 20
billion by 2030.Quick Commerce: A segment of the
market where delivery windows are commonly only
10-20 minutes requiring extreme operational
resiliency to support this growth the government of
India has implemented a series of logistics projects
under the banner of "Next Generation". The PM
GatiShakti Master Plan and the National Logistics
Policy (NLP) 2022 are aimed at bringing in 16
ministries on board for joint planning of infrastructure.
A cornerstone of this work will be the Unified
Logistics Interface Platform (ULIP) which will
connect data across ministries to provide end-to-end
visibility and reduce information gaps. Other
initiatives such as SMILE (Strengthening Multimodal
and Integrated Logistics Ecosystem) is focused on
urban logistics in 8 pilot cities, to reduce noise and
drive zero emission vehicles and LEAPS 2025 to
encourage green innovation among startups and
MSME:s.

Review of literature

The logistics industry is really important in the
economic growth of an economy because it facilitates
the effective flow of goods and services along the
supply lines. In economies such as India that are
developing, logistics plays a significant role in terms
of the competitiveness in trade and the growth of the
industry in addition to creation of employment.
Nonetheless, the industry is also characterized by a
number of issues that include expensive
transportation, unproductive infrastructure,
dependence on oil as well as pollution of the
environment. In India, logistics expenses are about 13-
14 of the Gross Domestic Product (GDP) in the
country, which is at a very high rate than in developed
economies where the logistics expenses are at the rate
of 8-9 of the GDP. This wastage indicates the urgent
necessity of technological breakthrough on the part of
the logistics industry. Sustainability has also become
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one of the most frequent issues in logistics
management over the years. Sustainable logistics is
concerned with equilibrium between economic
effectiveness and environmental friendliness and
social concerns. The conventional logistics systems
mainly aimed at optimizing performance and reducing
costs without caring about the environmental aspects
which serve as sources of pollution like the production
of greenhouse gases, traffic jams and consumption of
gasoline. Nevertheless, growing it across the globe in
the area of climate change and environmental
deterioration has motivated agencies to become
sustainable in their logistics operations. These are
strategies that are meant to mitigate carbon emissions,
enhance fuel efficiency, and utilize transportation and
supply chain business practices that are
environmentally friendly.

The paradigms of the traditional optimization have
found extensive application during the past decades in
the logistics management. These paradigms make use
of  mathematical programming like linear
programming, integer programming, and dynamic
programming to optimize several logistics operations
including transportation planning and warehouse
allocation as well as inventory management. The
Vehicle Routing Problem (VRP) is one of the most
popular issues that people have investigated so far
regarding the optimization of the logistics processes
introduced by Dantzig and Ramser in 1959. This
problem aims to establish the most optimal routes of
the delivery vehicles whilst reducing the
transportation cost and travel time. On the same note,
the Traveling Salesman Problem (TSP) is another
classical optimization problem that is concerned with
finding the shortest path among two or more
destinations. Although these traditional methods of
optimization are mathematically robust and can be
used to offer an optimal solution under certain
predictable conditions, they also have a number of
constraints. The majority of traditional models
presuppose the environment is deterministic and
stationary, i.e., the demand, travel time, and the state
of traffic is a constant value. However, in practice,
logistics conditions are very dynamic and
unpredictable, particularly in such countries as India
where the road conditions, road congestion, and
demands often vary. The other disadvantage with
conventional optimization models is that they lack the
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capability of processing large and intricate datasets in
an efficient manner. With the increase in size and
complexity of logistics networks, optimization
problems will be computationally costly and time
consuming when computed by traditional means.
Moreover, in conventional methods of optimization
one is only concerned with cost reduction and
functionality but does not pay enough attention to
environmental sustainability and ecology.

With the development of digital technologies, a new
technology Artificial Intelligence (AI) has become a
strong means of enhancing logistics processes and
decision making. Al is the capability of the machine to
replicate the human process of intelligence such as
learning, reasoning and problem solving. Machine
learning, predictive analytics, and intelligent
automation are some of the most popular Al
technologies in logistics and supply chain
management, as they can be used to optimize
operations. Machine learning algorithms are capable
of processing big amount of data on logistics, such as
historical demand trends, transportation records,
weather, and traffic data. Based on trends and patterns
in such data, Al systems will be able to come up with
accurate predictions and help in making improved
decisions. As an example, predictive analytics can be
used by logistic businesses to predict the demand of
their products more precisely, which contributes to
eliminating inventory shortages and surplus stock. The
route optimization systems based on Al can also use
real-time traffic data and delivery schedule to find the
most effective transportation routes, hence lowering
fuel use and delivery time. Also, automatic
warehouses and autonomous delivery vehicles are
being created with the help of AI technologies. In
warehouses, robotics and automation systems can be
used to sort, package, and track inventory methods,
among other things, with a high degree of precision
and efficiency. A new challenge of delivery-related
innovation is the autonomous delivery systems, such
as drones and self-driving vehicles to enhance
efficiencies in the final-mile delivery. In spite of these
positive aspects, Al systems also have a number of
problems. Numerous Al models need substantial
amounts of high-quality data to be trained on and
might not be effective in cases when data is
unavailable or variable. What is more, there are Al
algorithms that are considered to be black box
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systems, i.e. there is no simple way to interpret and
explain how they make decisions. This non-
transparency can raise such issues as accountability
and compliance with regulations. In addition, the
adoption of Al technologies usually involves high
expenses in technological facilities and employee
training, which can be a barrier among smaller logistic
enterprises.

Computational Intelligence (CI) is a sub-field of
artificial intelligence that deals with adaptive
algorithms which have the ability to address complex,
nonlinear and uncertain problems. Computational
intelligence techniques are applicable in incomplete,
ambiguous or constantly evolving environments as
opposed to the traditional Al models which strongly
rely on structured datasets. Neural networks, genetic
algorithms, swarm intelligence algorithms, including
ant colony optimization and particle swarm
optimization are some of the most popular algorithms
in computational intelligence. The techniques are
based on the processes in nature and the functionality
of biological systems such that they can come up with
adaptive and efficient solutions to intricate issues.
Computational intelligence has been used in logistics
management in several issues like transportation
planning, supply chain network construction,
warehouse management and demand forecasting.
Such techniques as genetic algorithms, in particular,
are especially useful to solve vehicle routing problems
since they can produce numerous possible solutions
and enhance them by an evolutionary approach. Fuzzy
logic systems are applicable in solving the uncertainty
and imprecision in logistics decisions. The real-world
logistical setting does not always allow one to measure
factors like traffic congestions, the weather, and delays
during delivery. A fuzzy logic consisting of the models
makes it possible to use the qualitative judgments and
approximate values in optimization processes offered
by decision-makers. Swarm intelligence is also
another type of algorithm to dynamic routing, which
was also proven to be successfully applied to dynamic
routing issues based on the collective behavior of
social insects such as bees and ants. The algorithm of
ant colony optimization represents the simulated
process that takes place in real life involving the
attempts of the ants to discover the shortest route
between the colony and food sources. In logistics, they
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are able to adjust swiftly to new circumstances and
find the most convenient means of transportation.

The issue of sustainability has gained a lot of attention
in research into logistics owing to rising concerns
regarding environmental vandalism and global
warming. Logistics systems involving transportation
activities also reduce to carbon emission, fuel
consumption, and air pollution. In India, trucks
running on diesel have been widely used in the logistic
industry and they contribute a lot to greenhouse gases.
Consequently, scholars and policy makers have
highlighted the significance of green logistics
procedures which will ensure less environmental
impact. Sustainable logistics initiatives comprise
optimization of routes, modal replacement of road
with rail or waterways, use of fuel-efficient vehicles
and use of other forms of energy like electric vehicles.
The transportation planning can be optimized such that
it minimizes fuel consumption, carbon by ensuring
that the distance to travel is reduced and idle time is
minimized. Besides optimizing transportation,
digitization of the logistic system, including the
Internet of Things (IoT), blockchain, and big data
analytics, is being incorporated in order to improve
sustainability. The IoT technologies can monitor the
performance of the vehicles, cargo, and energy
consumption in real-time. The technologies offer
informative information that assists the logistics
managers to make sound decisions so that the
operation can be more efficient and less harmful to the
environment.

A number of scholars have carried on comparative
research studies that have investigated the
performance of traditional optimization models,
artificial  intelligence systems, as well as,
computational intelligence models in logistics
management. The general finding of these studies is
that the traditional optimization models are applicable
to a well-organized problem with constant parameters,
but less efficient in dynamic settings of uncertainty
and complexity. The predictive power of artificial
intelligence methods is better due to their study of
large volumes of data and finding patterns, however, it
may demand the usage of significant computational
resources and good-quality data. Computational
intelligence methodologies offer a more adaptive and
generalized way of solving more intricate logistics
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issues. Through integration of aspects of evolutionary
algorithms, neural networks and fuzzy logic what is
known as computational intelligence can be used to
handle more than one objective such as cost reduction,
improved service quality, and sustainability of the
environment. There has been a solid speculative
analysis of hybrid models which combine various
computational intelligence methods especially in
optimization of logistics. Indicatively, genetic
algorithms can be used to supplement neural networks
in enhancing supply chain network design and
minimizing carbon emissions. Likewise, the swarm
intelligence algorithms have been shown to be as well
effective in the dynamic routing problems than the
conventional heuristic approaches.

Although there has been tremendous improvement in
this area, the literature is still lacking some gaps in
research. A good deal of modern studies in the field of
Al and computational intelligence in logistics
concerns developed nations with highly developed
technological base. The studies on the issues of
logistics systems in evolving economies like India in
particular are comparatively scarce. Such issues are
infrastructure constraints, traffic jam problems,
regulatory issues, and fragmented supply chains. The
other research gap is corresponding to the application
of sustainability aspects to models of logistics
optimization. Most of the current research mainly
majors on efficiency of operations and cost saving
with little consideration on environmental and social
ramifications. Due to the growing relevance of
sustainability as a key concern of business and
government, investigations that combine the
environmental indicators of carbon emissions, energy
spending, and pollution levels into the logistics
decisions models are required. Also, though
computational intelligence methods have been shown
as the effective potential in the studies through
simulations, there is only limited application to real
world logistics activities. Future studies need to
encompass practical frameworks and decision-support
systems that can allow the logistics companies to be
able to put these technologies into use practically. The
combination of various technologies, such as artificial
intelligence, computational intelligence, Internet of
Things, and big data analytics is also a significant topic
in the subsequent research.
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Overall, it can be concluded that the literature shows
that the logistics sector is changing considerably due
to the technological innovation. Conventional
optimization models have been used as an underlying
foundation in logistics planning, but are constrained in
terms of dealing with the complexity of current
logistics networks. Improved predictive ability and
data-driven decision-making can be offered by
artificial intelligence technologies as compared to
computational intelligence techniques which can offer
adaptive and flexible solutions to complex logistics
problems. Computational intelligence can be used to
enhance  operational efficiency, lower the
transportation cost, and facilitate environmental
sustainability in the context of the Indian logistics.
Nonetheless, more studies need to be carried to come
up with combined systems that incorporate
computational intelligence methodologies and
sustainability concepts when applied in actual logistics
systems.

Problem Statement

Indian logistics sector is today faced with a severe
twofold crisis of environmental unsustainability and
fragility of its operation. Although it forms the
backbone of the national economy, it is the sector that
significantly contributes about 13 14% of the total
greenhouse gas emissions in India owing to its high
dependence on road transport that is run on diesel fuel
and poor congestion in both the cities. The paradigms
of traditional optimization that rely on deterministic
Mixed-Integer Linear Programming (MILP) and on
the basis of vague intuitions are rapidly failing to meet
the dynamic nature of urban infrastructure in India,
where traffic speeds often become less than 25 km/h.
The assumptions of these static models are presumed
to be constant travel times and travel demand,
resulting in stale routing decisions, too much of
vehicle idling, and too much fuel wastage, nullifying
the same environmental goals that they were supposed
to Favor.

Also, the industry has an underlying level of feasibility
and technology gap. As large-scale competitors such
as Delhivery and TCI Express have started to utilize
advanced  Artificial Intelligence  (AI) and
Reinforcement Learning (RL) to sustain operational
resilience, their smaller competitors in the market,
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known as SMEs, are expected to remain stuck in
inefficient traditional practices because of high entry
barriers, unavailability of high-quality data, and a
shortage of qualified experts in Al. This issue should
be researched so as to come up with a feasible strategic
plan that incorporates computational intelligence into
the greater national logistics system that would enable
India achieve its Net Zero 2070s without having to
discriminate against an e-commerce market that is
projected to hit USD 156 billion by 2026.

Analysis & Discussion
Comparative Performance Analysis

Traditional optimization models, such as Mixed-
Integer Linear Programming (MILP), often fail in the
dynamic traffic conditions of major Indian cities like
Delhi or Mumbai, where average speeds can drop
below 25 km/h. In contrast, Al-based methods—
particularly Reinforcement Learning (RL)—maintain
operational  stability during  high-traffic
disruptions.

cven

Performance Comparison of Optimization Techniques

Based on empirical simulations and industry case
studies, Al demonstrates superior efficiency across all
key metrics
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Key Insights from the Model

e Emission Reduction: Al models achieve a 20-26%
reduction in carbon emissions during high traffic
disruptions compared to static paradigms.

e Cost Efficiency: Al optimization decreases total
logistics costs by roughly 22.4% by eliminating
"empty miles" and increasing container utilization.

e Operational Resilience: While traditional models
exhibit "brittle behavior" in stochastic urban
centers, Al thrives on data-driven agility.

The "Digital Divide" in Indian Logistics

The research highlights a significant discrepancy in
how logistics costs affect different market players:

e Large Companies: Utilize scale and advanced Al
(e.g., Delhivery and TCI Express) to keep logistics
costs at approximately 7.6% of output.
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e SMEs: Often lack access to high-quality data and
Al experts, spending up to 16.9% of output on Variabl T Explanatio  |[Hypothesis
logistics due to inherent inefficiencies. © ype n (H)
Implementation Roadmap for Managers
Because small firms face high entry barriers, the paper scheduling log.isti.cs
suggests a three-phase Hybrid Optimization strategy: pystems. CIISSIONS.
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demand and travel-time forecasting. H2:
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TRAFFIC CONGESTION

-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 02 03 04

Significance  m Coefficient (B)

Data-Driven Insights

o Negative Correlation with Emissions: The
negative coefficient for Al Adoption (-0.42)
indicates that as Al integration increases, CO:
emissions significantly decrease.

e Congestion Penalty: The positive coefficient for
Traffic Congestion (+0.31) confirms that urban
snarls in cities like Delhi and Mumbai directly
inflate carbon footprints through idling and fuel
wastage.

e Efficiency Gains: Route Optimization (-0.28)
reinforces the finding that Al-driven pathing can
reduce fuel consumption by approximately 18.7%.

Conclusion of Model: Higher AI adoption is not
merely an operational upgrade but a statistical
necessity for India to reach its Net Zero 2070 goals. Al
models, specifically Reinforcement Learning, provide
the "data-driven agility" required to counteract the
positive (harmful) coefficient of traffic congestion.

Scenario Simulation Results

The table below compares the performance of Mixed-
Integer Linear Programming (MILP) against
Reinforcement Learning (RL) agents across three
levels of operational stress:
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Traditional  [|Al .
. S L Reductio
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S
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500 25%
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0 0%
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mmmm Traditional Optimization (CO2 kg)  mmmm Al Optimization (CO2 kg) Reduction (%)

Key Insight: Resilience in Volatility

The simulation results confirm a critical finding: Al
performance improves as uncertainty increases.

e Static Failure: Traditional deterministic models
rely on constant travel times. In cities like Delhi or
Mumbai, where speeds drop below 25 km/h during
peak hours, these models make "stale" routing
decisions that increase idling time.

e Adaptive Agility: Al-based routing (such as the
Dynamic Route Optimization used by TCI
Express) redraws paths in real-time to avoid
roadblocks and traffic snarls.

e Impact of "Empty Miles": AI reduces total
logistics costs by 22.4% and fuel consumption by
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18.7% by effectively eliminating empty miles and
optimizing container usage.

Relevance to the Indian Context

e This model is particularly significant because
Indian logistics faces extreme traffic volatility.
With the Quick Commerce segment demanding
1020 minute delivery windows, extreme
operational resiliency is no longer optional—it is a
competitive necessity.

e "Empirical simulations reveal that Al-based
methods... have operational stability with high-
traffic disruptions, showing a relative decrease in
$CO 2% emissions of 25.7% compared to
traditional models."

The GLI Formula

The index is calculated by weighting three critical
pillars of sustainable logistics:

GLI = 0.4(CO_2\ Reduction) + 0.3(Fuel\ Efficiency)
+ 0.3(Route\ Optimization)

e CO_2 Reduction (40%): Reflects the primary
environmental mandate to reduce the 13—14% of
national greenhouse gas emissions currently
attributed to logistics.

e Fuel Efficiency (30%): Directly correlates to the
18.7% reduction in fuel consumption achieved
through computational intelligence.

e Route Optimization (30%): Measures the
algorithmic capacity to handle the "stochastic
interference" of Indian urban centers

Comparative GLI Scores

When comparing the traditional Mixed-Integer Linear
Programming (MILP) models against Al-driven
Reinforcement Learning, the sustainability gap
becomes clear:
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Method GLI Performance
Score Level
Traditional Moderate
e 0.52 .
Optimization Brittle
S High
IAI Optimization 0.81 Sustainable

Data Interpretation

The shift from 0.52 to 0.81 represents a transformative
leap in sustainability. While traditional methods
provide transparency and stability in deterministic
settings, they are "brittle" when faced with real-world
disruptions. The Al-driven score of 0.81 reflects its
ability to maintain high service reliability (94-96%)
while simultaneously lowering the environmental
footprint.

Strategic Implications for India

Constructing a high GLI score is critical for aligning
with the National Logistics Policy (NLP) and India's
Net Zero 2070 goals.

e For Large Operators: Technologies like Dynamic
Route Optimization (DRO) used by TCI Express
already exemplify high GLI performance by
redrawing routes in real-time.

e For SMEs: A "Hybrid Optimization" strategy is
recommended to bridge the digital divide, allowing
smaller players to reach a GLI closer to 0.80
without the prohibitive entry costs of full Al
deployment.

Conceptual Model

Al Adoption
!

Route Optimization

!
Operational Efficiency

!

Lower Fuel Consumption

l

ICONIC RESEARCH AND ENGINEERING JOURNALS 1792



© MAR 2026 | IRE Journals | Volume 9 Issue 9 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV919-1715364

Reduced CO2 Emissions
!

Sustainable Logistics

CONCLUSION
Summary of Findings

The overall comparison of alternative intelligence and
traditional optimization paradigm at the Indian
logistics industry-based shows the clear and an
ultimate  technological improvement towards
computational intelligence. Although single-purpose
Mixed-Integer Linear Programming (MILP), matched
with rule-based heuristics reporting transparency and
stability in deterministic settings, exhibit a high degree
of brittle behaviour in situating the stochastic
interference of Indian urban centres. Empirical
simulations reveal that Al-based methods, especially
reinforcement learning, have operational stability with
high-traffic disruptions with a relative decrease in the
emission of the $CO 2 of 25.7 percent based on
traditional models. Moreover, Al optimization of the
route has shown the ability to decrease total logistics
costs by 22.4-20% and fuel consumption by 18.7-20%
due to eliminating empty miles and increasing the use
of containers. Regarding reliability of the services that
are provided, Al does better, with 94-96 percent
success rate during peak-time as compared to the 82-
85 percent of the old paradigms.

Managerial Implications

To logistics managers, Al-based green logistics should
be implemented in phases and not at once. Due to the
SME bottleneck where small companies have
problems with the initial capital and lack of data, the
Hybrid Optimization strategy is the most feasible. This
methodology integrates rapid explainable
conventional heuristics and Al-assisted demand
forecasting and adaptations to enable companies to
achieve about 80 percent of the Al-driven payoff with
minimal initial investments. It should be implemented
in three phases, the first phase being demand and
travel-time forecasting, the second phase involves
implementation of real-time tracking based on IoT
(like ULIP), and the last phase consists of
implementation of full reinforcement learning agents
to enable end-to-end autonomous scheduling. More
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importantly, managers should focus on the human
aspect of this transition and train the workforce of 2.2
crore people as a way of replacing it since they should
perceive how technology can support them, as
opposed to replacing.

Political and Industry Relevance.

This study directly concurs with the national goal of
India of cutting the logistics expenditures to less than
8 percent of GDP by 2030 and Net Zero 2070.
Government policies like the National Logistics
Policy (NLP) and the PM Gati Shakti Master Plan are
giving the institutional structure required as 16
ministries are brought together to plan their
infrastructure. The Unified Logistics Interface
Platform (ULIP) is a core platform as it minimizes
information asymmetry via digital platform that
connects cross-ministry information. The SMILE and
LEAPS 2025 programs also promote innovation in
urban freight and ESG compliance amongst MSMEs
and the Bharat Zero Emission Trucking (ZET) policy
aims at ensuring a 100% market market share of zero-
emission trucks by 2050. The net effect of these
policies is a digital and institutional levelers the field
of more advanced computational tools.

Scope for Future

Research Although this paper has confirmed why Al
is more superior in large-scale operations, further
research is needed in enhancing the digital divide
towards SMEs. The particular areas of investigation
may involve the creation of lightweight cost-efficient
Al models with reduced computational capabilities
and fewer data sets. What is more, there should be
longitudinal research to determine the long-term
outcomes of Multi-Mode integration (Rail, Road, and
Waterways) controlled by decentralized Al agents.
Last but not least, the study of the implementation of
Zero-Emission Trucking (ZET) and artificial
intelligence-based batteries management will also be
crucial when the industry turns fully decarbonized.
Finally, it is possible to conclude, the future of Indian
logistics is in the exploitation of data-driven agility, as
the overall triumph of a sustainable national economy.
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