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Abstract - This study presents the analysis of the Role of
Infrastructure development in Freight Operations and Logistics
Management by referring a case of JNPT project of Navi
Mumbai. This paper showcases how infrastructure investments
affect freight speeds, costs, modal choice, supply-chain
reliability and economic outcomes. It concludes with practical
policy recommendations for aligning infrastructure investment
with freight logistics goals.
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1. INTRODUCTION

Freight operations and logistics management are highly
sensitive to transport and port infrastructure. Bottlenecks at
ports, inadequate evacuation corridors, insufficient road / rail
capacity and poor intermodal connections drive up transit times,
inventory carrying costs, and uncertainty which directly rises
overall logistics costs and reducing trade competitiveness.
Improving infrastructure quality and intermodal connectivity is
therefore widely recognized as a strategic lever for trade
facilitation and economic growth. Recent investments around
major Indian ports - notably JNPT’s road widening and terminal
expansion programs - provide a useful contemporary example of
how targeted infrastructure upgrades can reshape regional freight
flows.

2. LITERATURE REVIEW

Infrastructure quality — Logistics Performance.
Multiple empirical studies show a positive relationship
between the quality of port / transport infrastructure and
logistics performance indices; improvements in port
infrastructure tend to increase seaborne trade and national
economic performance. The port infrastructure quality
positively affects logistics performance and through that
channel contributes to national economic outcomes.

ii. Transport infrastructure and export performance.
Cross-country analyses indicate that good transport-freight
infrastructure  (roads, rail, ports) raises export
competitiveness by lowering trade transaction costs and

improving reliability. Studies covering developing
economies show measurable export gains from
improvements in transport infrastructure quality.

iii. Corridors and intermodal efficiency. Logistics

performance and corridor design (dedicated evacuation
roads, interchanges, dedicated rail freight corridor and
sidings) strongly influence waiting times at ports, modal
shift potential, and the efficiency of hinterland distribution.
Performance measurement frameworks by multilateral
agencies emphasize corridor-level metrics (travel time
variability, reliability, intermodal transfer time).

iv. Environmental and operational co-benefits. Higher
infrastructure efficiency can reduce empty running,
congestion delays and associated emissions when coupled
with modal shift (to rail or coastal shipping) and better
scheduling. Recent research links infrastructure efficiency
to environmental outcomes in land logistics.

Project-level evidence - JNPT corridor & terminal
example. Project documentation and Environmental &
Social Impact (IEE/EC) reports for the Nhava Sheva
Container Terminal financing and associated road-
widening projects (Amra Marg, SH-54, NH-4B / NH-
348A) explicitly tie the corridor upgrades to expected
reductions in truck queuing and improved terminal
throughput. Recent reporting on the Bharat Mumbai
Container Terminal (BMCT) expansion and JNPT’s
coastal-berth efforts provide contemporary, real-world
support that coordinated landside—seaside investments can
unlock large capacity gains.

vi. Inauguration of India’s largest container terminal at
JNPT in Navi Mumbai. Prime Minister Narendra Modi
and Singapore Prime Minister Lawrence Wong virtually
inaugurated the second phase of the JNPA Bharat Mumbai
Container Terminal (BMCT) PSA India in Uran Marking a
milestone in India's maritime infrastructure development.
Maharashtra now has the largest container capacity in
the country — 10 million twenty-foot equivalent units
(TEU), surpassing Gujarat's 8.2 million TEU.

3. Case study: JNPT corridor and terminal projects
(context & relevance)

JNPT (Nhava Sheva) is India’s largest container port and a
major gateway for India’s west coast trade. To address capacity
and evacuation constraints, a suite of infrastructure projects has
been planned and executed:
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Fig -1: INPT Project Layout Plan
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3a. Road upgrades (Amra Marg, SH-54, NH-4B): These
corridors have been widened and reconfigured (from 4-lane to
6/8-lane standards along with 2 lane service roads on either side)
with new interchanges (e.g., Karal Phata interchange, Gavan
Phata interchange, D-Point interchange, Palaspe Phata
interchange) to improve evacuation to hinterland networks and
to connect proposed new terminals. Official project descriptions
and environmental/forest clearances document the scope and the
intended role of these upgrades in supporting terminal capacity
expansion and traffic decongestion.

Fig -4: Revamping of existing road networks

3b. Terminal expansion and capacity increase: NPT has
pursued terminal capacity expansions (including the Bharat
Mumbai Container Terminal / BMCT and the 4th container
terminal planning). Investments include long quays, large
container yards, advanced quay cranes and dedicated rail sidings
designed to reduce vessel turnaround and improve landside
throughput. Recent reporting indicates major terminal phases
being inaugurated and significant increases in TEU capacity.

Fig -3: Gavan Phata Interchange

Fig -5: INPT Port 4% Container Terminal
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3c. Implications for freight operations and logistics
management at JNPT:

Reduced port dwell times and faster gate processing as
evacuation roads and interchanges reduce truck idling and
queuing at port gates.

Greater modal choice and rail-based evacuation potential
through dedicated rail sidings, lowering long-haul road
dependence.

Improved predictability and reliability for shippers and
freight forwarders, enabling tighter supply-chain planning and
lower buffer inventories.

Scalability for higher vessel call sizes (deep-draft berths),
which interacts with global shipping trends and economies of
scale.

3d. Influence of Infrastructure on freight/logistics
outcomes:

Transit time and cost reductions. By increasing corridor
capacity and reducing bottlenecks, infrastructure projects lower
in-transit time and variable costs (fuel, wages). Empirical
literature attributes measurable export and trade benefits to such
time-cost reductions.

Reliability and variability. Infrastructure that reduces
stochastic delays (congestion, dwell) improves schedule
reliability - a critical metric for just-in-time supply chains.
Improved reliability often has outsized value relative to pure
time savings because it reduces inventory buffers and risk
premiums.

Modal integration. Investments that include rail sidings
and dedicated multimodal yards enable modal shift from road to
rail/coastal shipping - leading to lower per-ton costs over long
distances and reduced environmental externalities.

Network effects and competitiveness. High-quality port
infrastructure multiplies benefits through enhanced seaborne
trade, attracting liner services and making hinterland regions
more competitive for export-oriented industries.

3e. Policy recommendations (for port authorities,
city/regional planners, and logistics managers):

Align port capacity expansion with evacuation corridor
investments. Simultaneous planning of terminals and landside
corridors minimizes stranded capacity and ensures throughput
gains are realized (example: JNPT’s road widening packages
tied to the 4th terminal).

Prioritize multimodal connectivity. Include dedicated rail
sidings and intermodal yards in port masterplans; incentivize rail
and coastal shipping usage with pricing and scheduling support.

Measure corridor performance and dwell-time metrics.
Use standardized Key Performance Indicators (KPIs) (travel
time reliability, gate turnaround, container dwell) to monitor
infrastructure benefits and identify further bottlenecks.

Integrate  digital logistics platforms. Hardware
investments should be complemented by systems for
appointment systems, gate automation and real-time visibility to
maximize throughput gains from physical infrastructure.
(Supported by logistics literature emphasizing combined IT +
infrastructure solutions.)

Environmental and social due diligence. Large corridor
projects require careful environmental assessment and social
safeguards to ensure sustainability and maintain stakeholder
trust. Project documentation and forest-clearance timelines are
critical inputs to planning.

4. CONCLUSIONS

Infrastructure development is a key aspect of efficient
freight operations and robust logistics management. Empirical
and policy literature consistently finds that targeted investments
in port and corridor infrastructure increase logistics performance,
support trade growth and deliver economic benefits. The NPT
program of terminal expansion together with corridor upgrades
(Amra Marg, SH-54, NH-4B and associated interchanges and
rail links) illustrates how coordinated infrastructure upgrades can
reduce bottlenecks, improve reliability and unlock capacity -
provided landside investments and operational reforms proceed
in parallel.
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