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Abstract— Container Freight Stations (CFS) occupy a
pivotal strategic position in India's maritime logistics
ecosystem, serving as critical intermediary nodes that
bridge port operations and inland distribution networks.
In the context of Kolkata - home to the Syama Prasad
Mookerjee Port (SMPK), India's only riverine major
port and the primary maritime gateway for
Northeastern India, Bangladesh, Bhutan, and Nepal -
CFS operators face the dual challenge of managing
traditional cargo-handling operations while
simultaneously developing value-added services (VAS) to
differentiate themselves in an increasingly competitive
market.

This dissertation undertakes a comprehensive strategic
assessment of value-added services offered by CFS
operators in the Kolkata—Haldia corridor and
investigates their measurable impact on profitability.
The study employs a mixed-methods research design
integrating primary data collected through structured
questionnaires administered to 50 logistics professionals
across fourteen CFS facilities, supplemented by 22 semi-
structured executive interviews and secondary data
spanning 2018-2024 from port statistics, SMPK annual
reports, Ministry of Shipping data, and industry
disclosures.

The findings reveal that VAS offerings - encompassing
customs-bonded warehousing, LCL consolidation,
temperature-controlled storage, container repair and
maintenance, IT-enabled cargo tracking, packaging and
palletization, and third-party logistics (3PL) integration
- contribute between 44% and 94% of total revenue for
CFS operators, depending on facility scale. A statistically
significant positive correlation (r = 0.74, p < 0.01) was
established between VAS portfolio breadth and EBITDA
margin. Multiple regression analysis identifies VAS
Breadth as the single strongest predictor of operating
profitability (B = 2.43, p = 0.001), with each additional
VAS category associated with a 2.43 percentage point
improvement in EBITDA margin, ceteris paribus.
Reefer services yield the highest service-level profit
margin (45.83%), followed by customs bonded
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warehousing (39.29%). KPI analysis documents a
reduction in average cargo dwell time from 9 days to 6
days, an increase in reefer utilization from 52% to 78%,
and a rise in digital documentation adoption from 35%
to 88% between 2018 and 2024.

Five qualitative themes emerge from executive
interviews: VAS as strategic differentiator, customer
integration as lock-in mechanism, regulatory complexity
as the primary barrier, skilled manpower as a critical
constraint, and the capital intensity of VAS
infrastructure development. The study identifies three
strategic archetypes among Kolkata CFS operators:
Full-Service Integrators (EBITDA 28-31%), Specialist
Niche Operators (EBITDA 21-26%), and Transactional
Commodity Handlers (EBITDA 10-19%).

The  dissertation  concludes with  actionable
recommendations for CFS operators, port authorities,
and policymakers seeking to enhance logistics
competitiveness and profitability in Eastern India's
maritime trade corridor. A 24-month implementation
roadmap is provided, anchored to the empirical evidence
generated by this study.

Index Terms— Container Freight Station, Value-Added
Services, Logistics Profitability, Kolkata Port, SMPK,
Supply Chain Management, Maritime Logistics, 3PL,
Customs Bonded Warehousing, Reefer Services

LIST OF ABBREVIATIONS
Abbreviation Full Form
3PL Third-Party Logistics
BBIN Bangladesh—Bhutan—India—Nepal
CBIC Central Board of Indirect Taxes and
Customs
CFS Container Freight Station
CHA Customs House Agent
CONCOR Container Corporation of India
DPCL Direct Port Clearance
EBITDA Earnings Before Interest, Taxes,

Depreciation & Amortisation
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EDI Electronic Data Interchange
ERP Enterprise Resource Planning
EXIM Export-Import
FCL Full Container Load
FICCI Federation of Indian Chambers of
Commerce and Industry
GST Goods and Services Tax
ICD Inland Container Depot
IoT Internet of Things
JNPT Jawaharlal Nehru Port Trust
LCL Less-than-Container Load
M&R Maintenance and Repair
MTO Multimodal Transport Operator
NIPM National Institute of Port Management
RFID Radio-Frequency Identification
RoA Return on Assets
SMPK Syama Prasad Mookerjee Port,
Kolkata
TEU Twenty-foot Equivalent Unit
VAS Value-Added Services
WMS Warehouse Management System

I. INTRODUCTION

1.1 Background and Context

India's logistics sector stands at a critical inflection
point, contributing approximately 13—14% to national
GDP while simultaneously grappling with efficiency
deficits that inflate logistics costs relative to advanced
economies. The Government of India's National
Logistics Policy (2022) and the PM Gati Shakti
initiative underscore a decisive policy commitment to
reducing logistics expenditure from 13% of GDP to
below 8% - aligning with global benchmarks. Within
this evolving landscape, Container Freight Stations
(CFS) occupy a uniquely strategic position as
multimodal logistics nodes that bridge port operations
and inland distribution networks.

A CFS, as defined under the Customs Act, 1962
(Section 2(1)(a)), is a public facility off the main port
area where import and export cargo is handled, stuffed
and destuffed from containers, temporarily stored
under customs supervision, and subjected to
examination, assessment, and clearance. In port-based
logistics, CFS facilities serve as an extended
operational arm of the port and customs system -
reducing congestion inside port terminals, improving
cargo flow, and generating economic value through a
range of value-added services.
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Kolkata, hosting the Syama Prasad Mookerjee Port
(SMPK) - formerly Kolkata Port Trust - represents a
historically significant but operationally distinctive
maritime hub. As the only riverine major port in India
and the primary maritime gateway for India's
northeastern states and neighbouring countries under
the BBIN Motor Vehicles Agreement, Kolkata's CFS
ecosystem serves a complex mix of cargo types,
trading partners, and regulatory environments. SMPK
handled approximately 15.7 million metric tonnes of
cargo and 725,000 TEUs in 2023-24, with the Haldia
Dock Complex managing the larger share of
containerised trade.

The functional scope of a contemporary CFS has
expanded well beyond statutory provisions.
Progressive CFS operators now offer bonded
warehousing, LCL consolidation and deconsolidation,
reefer container management, fumigation and
phytosanitary certification, container repair and
cleaning, real-time cargo visibility platforms, and
integrated 3PL solutions. This expansion from
handling-based to service-integrated business models
represents the central strategic challenge - and
opportunity - for Kolkata-region CFS operators.

1.2 Statement of the Problem

Despite the port's strategic significance, Kolkata's CFS
operators have historically lagged behind counterparts
at INPT, Mundra, and Chennai in terms of operational
sophistication and profitability. The industry faces a
confluence of structural pressures. Intensifying
competition from Inland Container Depots (ICDs)
connected via rail corridors has diverted traffic from
port-proximate CFS facilities. The structural shift
towards FCL shipments, driven by e-commerce
growth and just-in-time supply chains, has reduced
LCL cargo volumes that traditionally anchored CFS
revenues. Port automation investments - including
Ship-to-Shore cranes and Rubber-Tyred Gantry
systems at Haldia - compress dwell time and reduce
the window for value-added interventions.

In earlier CFS operations, revenue depended primarily
on stuffing, de-stuffing, storage, and handling charges.
However, increasing competition and Direct Port
Delivery (DPD) pressure have reduced basic handling
margins. The core research problem is that many CFS
facilities continue to rely heavily on traditional cargo
handling, while sustainable profitability increasingly
depends on measurable, high-margin value-added
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services. This dilemma is compounded by inadequate
infrastructure,  skilled  manpower  shortages,
fragmented shipper demand, and regulatory
complexity - none of which has been rigorously
examined in the academic literature for the Kolkata
context.

Table 1.1: Transformation of the CFS Business Model

Earlier CFS . .
a;\/}zrdel Modern CFS Model | Strategic Shift
C
argo Service integration From handling
handling
focused to value
focused
Manual Digital EDI and Efficiency and
documentation automation speed
Bonded and .
. o Premium
Basic storage specialised

service income

1.3 Research Objectives

This study is guided by the following primary and
secondary objectives:

Primary Objective: To assess the strategic role and
financial impact of value-added services offered by
CFS operators in the Kolkata—Haldia corridor and
establish their relationship with profitability.
Secondary Objectives: to map and categorise the
existing VAS portfolio across CFS operators; to
quantify the revenue contribution of individual VAS
categories; to establish the statistical relationship
between VAS breadth and profitability indicators; to
evaluate operational efficiency through dwell time,
yard utilisation, and reefer utilisation KPIs; to identify
critical success factors and barriers to VAS

warehousing implementation; and to formulate evidence-based
Limited Real-time Customer strategic recommendations for operators, port
customer dashboard and retention authorities, and policymakers.
visibility tracking
Volume-based VAS-driven Margin
revenue diversified revenue improvement
Low service Service-based Sustainable
differentiation competitiveness advantage
Table 1.2: Research Objective and Measurement Framework
Objective Research Objective Measurement Approach Linked Hypothesis
ol Assess VAS portfolio scope and revenue VAS adoption rates; revenue share Hi
contribution analysis
02 Establish VAsfpr.oﬁtal.)lhty statistical Pearson correlation; OLS regression H1, H3, H4
relationship
03 Evaluate digital transformation impact on KPI trend analysis; regression o
efficiency
04 Analyse reefer and b onfied warehousing Service-wise margin analysis H3, H4
contribution
05 Examine operational efficiency as mediator Mediation analysis; dwell time KPI HS5
06 Identify VAS success factors and barriers Thematic analysis of qualitative data H6
o7 Formulate strategic recommendations Evidence-based roadmap All

1.4 Research Questions

The study is structured around five primary research

questions:

*  RQI: What is the current state and scope of value-
added services offered by CFS operators in
Kolkata, and how do these compare with industry
benchmarks?

« RQ2: What is the quantifiable contribution of
VAS to the total revenue and profitability of CFS
operators in the Kolkata region?
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* RQ3: What is the statistical relationship between
the breadth of VAS portfolio and key profitability
metrics (EBITDA margin, Return on Assets)?

*  RQ4: What strategic, operational, and regulatory
factors determine the success or failure of VAS
implementation at Kolkata CFS facilities?

* RQS5: What strategic pathways are available to
Kolkata CFS operators to optimise VAS
portfolios for maximum profitability?
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1.5 Hypotheses of the Study
Table 1.3: Research Hypotheses

H Hypothesis Statement Statistical Test Direction
H1 VAS has a significant positive impact on CFS profitability OLS Regression Positive
H2 Digital transformation significantly improves operational efficiency OLS Regression Positive
H3 Reefer services significantly influence profit margin OLS Regression Positive
H4 Bonded warehousing significantly improves revenue stability OLS Regression Positive
HS5 Operational efficiency partially mediates the VAS—profitability relationship | Mediation Analysis Partial
H6 A trade-off exists between cost efficiency and service reliability Trade-off Analysis Bidirectional

1.6 Theoretical Framework
Table 1.4: Theory-Based Foundation of the Study

Theory Scholar Core Argument Application in CFS Study
Porter's Yalue Porter (1985) VAS increases cust.omer value and Support services become profit
Chain margin centres
Resour‘ce-Based Barney (1991) Idiosyncratic capabilities create Reefer, bonded warchouse, digital
View advantage systems
D i Fi fi biliti . . .
yna.rr.n.c Teece et al. (1997) frms recon 1gu.re capabIIties VAS portfolio evolution over time
Capabilities dynamically
i Womack & Jones Eliminating waste improves Reduces dwell time and
Lean Logistics .
(2003) throughput documentation delay
Supply Chain Christopher (2016) Coordination %mproves flow PorthFSfcustorTlsfcustomer
Integration efficiency integration
. Servi?e . Porter (1985) Premium services illnprove customer | VAS differentiates t."rom commodity
Differentiation retention competitors
Capacity Utilisation Operations Asset usage drives profitability Yard, ree.:f‘er, ‘and warehouse
Theory Management utilisation KPIs

1.7 Conceptual Framework

The study is anchored in the following conceptual
pathway: Value-Added Services — Operational
Efficiency — Service Reliability — Profitability. VAS
directly generates premium revenue (reefer, bonded
warehousing, 3PL, digital tracking) while
simultaneously improving operational efficiency
through reduced dwell time, better yard utilisation, and
faster documentation processing.  Operational
efficiency in turn enhances service reliability, which
drives customer retention and long-term revenue
sustainability. This mediated relationship is tested
empirically in Chapter 4.

1.8 Scope and Significance of the Study

The study is geographically confined to CFS operators
within the Kolkata Metropolitan Area and the Haldia
Dock Complex, with a study period of 2018-2024.
While 47 CFS licences were active under SMPK
jurisdiction as of April 2024, the study focuses on the
14 most operationally significant facilities -
collectively accounting for over 78% of CFS-handled
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cargo volumes. Primary survey data cover 50
respondents from across CFS functional departments
including yard operations, documentation, warehouse,
reefer operations, CRM, gate operations, M&R, and
management.

At the theoretical level, this research extends the
application of the Resource-Based View (RBV) and
Dynamic Capabilities theory to the port logistics
sector. At the practical level, the findings equip CFS
operators with empirical evidence for strategic
investment decisions. For SMPK and policymakers,
the study offers insights into how regulatory
facilitation and infrastructure development can
stimulate VAS growth and improve India's logistics
competitiveness rating on the World Bank Logistics
Performance Index.

1.9 Organisation of the Dissertation

Chapter 1 establishes the contextual foundation and
research framework. Chapter 2 provides a critical
review of extant literature on CFS operations, VAS
frameworks, and logistics profitability. Chapter 3
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details the research methodology. Chapter 4 presents
empirical findings from quantitative analysis and
qualitative inquiry. Chapter 5 interprets these findings
through strategic and theoretical lenses, drawing
implications for practice and policy. Chapter 6
synthesises conclusions and advances actionable
recommendations. A comprehensive reference list
follows.
II. LITERATURE REVIEW

2.1 Introduction

The literature review examines and synthesises
existing academic and industry knowledge relating to
Container Freight Stations, Value-Added Services,
digital logistics transformation, operational efficiency,
and profitability determinants. Each theoretical strand
is connected to measurable variables and analytical
tools employed in Chapter 3, ensuring the review is
both conceptually rigorous and practically grounded.

2.2 CFS in India's Logistics Framework

The Container Freight Station as a logistics institution
emerged in the 1970s alongside the containerisation
revolution. Levinson (2006) noted that the true
productivity gains of containerisation were contingent
not merely on port efficiency but on sophisticated
inland logistics nodes - a category into which CFS
facilities squarely fall. In the Indian context, formal
recognition under Customs Notification No. 88/2009
established the regulatory architecture within which
these facilities operate.

Raghuram and Gangwar (2007) provided one of the
earliest systematic analyses of India's CFS landscape,
mapping geographic distribution and operational
linkages with major ports. Their work identified JNPT
as the most CFS-intensive cluster, attributing this to
the = Maharashtra ~ manufacturing  ecosystem.
Subsequent studies by Sahay and Mohan (2011) and
Bandyopadhyay (2014) documented rapid CFS
growth - from 43 facilities in 2000 to over 350 by 2014
- in response to trade liberalisation.

The economic rationale for CFS facilities rests on
three foundational arguments: the decongestion of port
yards by moving cargo examination activities inland;
the creation of economies of scale in LCL cargo
consolidation; and the provision of value-added
services that generate incremental revenue streams.
Woo, Pettit and Beresford (2011) framed this third
dimension within port-centric logistics, arguing that
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logistics service providers adjacent to ports enjoy
structural advantages in offering integrated services.
Performance assessment has employed Data
Envelopment Analysis (Cullinane et al., 2004) and
SERVQUAL adaptations (Ugboma et al., 20006),
identifying reliability, responsiveness, and assurance
as salient quality dimensions for port logistics users.

2.3 Value-Added Services: Conceptual Framework
The conceptual foundations of VAS in logistics derive
from Porter's (1985) value chain framework, which
distinguished primary from support activities.
Bowersox and Closs (1996) established that VAS
represent the primary mechanism through which
logistics intermediaries differentiate themselves from
commodity service providers. UNCTAD (2004)
developed a taxonomy of four VAS categories: (a)
cargo-related services - stuffing, destuffing,
consolidation, cross-docking; (b) storage-related
services bonded warehousing, temperature-controlled
storage, dangerous goods handling; (c) information-
related services - tracking, tracing, EDI,
documentation management; and (d) commercial
services - customs brokerage, quality inspection, and
financing.

The strategic literature emphasises the role of dynamic
capabilities - as theorised by Teece, Pisano and Shuen
(1997) - in enabling logistics providers to continuously
reconfigure VAS portfolios in response to evolving
customer needs. Panayides (2006) found that logistics
firms with stronger dynamic capabilities exhibited
superior performance in commercialising new VAS
offerings. Tongzon and Heng (2005) identified six
VAS adoption drivers: customer demand for one-stop
solutions, regulatory incentives, competitive pressure,
skilled personnel availability, technology
infrastructure maturity, and scale of throughput.

2.4 Profitability Determinants in Logistics

The relationship between service diversification and
financial performance in logistics has been examined
extensively. Morash and Clinton (1997) found that
service breadth was positively associated with
profitability but subject to diminishing returns beyond
a threshold, suggesting an optimal VAS portfolio
breadth. Murphy and Poist (2000) found that 3PL
providers offering integrated VAS achieved price
premiums of 18-34% over pure-play transportation
providers. Liu (2012) demonstrated that VAS
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integration into customer supply chain processes
creates switching costs, enhancing customer retention
and lifetime value. Additionally, VAS activities
leverage existing physical infrastructure - improving
asset utilisation and spreading fixed costs across a
broader revenue base.

Indian-specific research on CFS profitability has been
more limited. Mukherjee (2016) found wide EBITDA
variance of 8-31% across twelve majors Indian CFS
operators, attributing this to asset efficiency,
geographic positioning, and VAS diversification.
Chatterjee and Roy (2019) identified customs-bonded
warehousing and LCL consolidation as the highest-
margin VAS categories for West Bengal CFS
operators, with  technology-enabled
representing the fastest-growing revenue stream.

services

2.5 Kolkata's Maritime Trade Context
Mukherjee and Bhattacharya (2012) traced Kolkata's
port decline from colonial pre-eminence, attributing it

to Hooghly River silting, hinterland industrial decline,
competition from Haldia, and inadequate rail-port
connectivity. However, more recent work by Sarkar
(2021) and the CII-Deloitte Eastern India Logistics
Report (2023) identifies emerging opportunities: the
Dedicated Freight Corridor connecting Ludhiana to
Dankuni positions Kolkata as the Eastern terminus of
India's major freight rail investment, substantially
increasing CFS throughput potential. Growing trade
under BIMSTEC, SAARC, and BBIN frameworks,
including Kolkata port use for Bhutan, Nepal, and
Bangladesh cargo under bilateral protocols, creates
new demand for specialised logistics services. The
RoDTEP scheme and Foreign Trade Policy 2023-28
introduce enhanced status recognition for high-
performing CFS facilities, creating fresh imperatives
for strategic VAS investment.

2.6 Research Gaps
Table 2.1: Literature and Research Gap Matrix

Research Area Identified Gap

This Study's Contribution

Port performance
studies profitability

Focus on port terminals, not CFS-level

CFS-level service-wise margin and KPI
analysis

VAS in logistics

Limited study in non-JNPT Indian CFS contexts

Kolkata—Haldia corridor, 14-facility analysis

Longitudinal VAS Cross-sectional studies dominate; trajectory 2018-2024 trend analysis; six-year KPI
analysis unexplored tracking
Regulatory—VAS Multi-agency regulatory effect on VAS adoption Regulatory Compliance Rating as regression
interaction not modelled variable
Qualitative CFS Limited executive-interview evidence from 22 semi-structured interviews with CFS
insights Indian CFS directors

BBIN trade facilitation

examined

CFS role in cross-border trade under BBIN not

Policy implications for Kolkata's gateway
role

The systematic review reveals that while VAS in
logistics has been examined extensively in Western
and Southeast Asian contexts, rigorous empirical
analysis in Indian CFS operations - particularly
beyond NPT - remains sparse. Existing studies tend
to use static cross-sectional frameworks, leaving

longitudinal VAS portfolio evolution underexplored.
The interaction between regulatory environments,
infrastructure  quality, and VAS capability
development has not been modelled for the Indian
CFS context. This dissertation directly addresses these

gaps.

Table 2.2: Literature Review Summary

Literature Area Key Scholar(s)

Core Finding

Research Gap Addressed

Raghuram & Gangwar

CFS in logisti
o joglstics (2007); Bandyopadhyay

CFS growth from 43 to 350+

Kolkata-specific VAS

framework (2014) facilities post-liberalisation profitability analysis
Port-centric Woo, Pettit & Beresford Proximity to ports enables integrated Service integration
logistics (2011) service offerings measurement in Indian CFS
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Value chain Porter (1985) Support activities b'ecome primary VAS as profit centre, not cost
theory profit drivers centre
VAS taxonomy UNCTAD (2004) Four YAS categories: cargo,'storage, Service-wise margin analysis in
information, commercial Kolkata CFS
Dynamic Teece et al. (1997); Organisational agility enables VAS Longitudinal VAS portfolio
capabilities Panayides (2006) portfolio evolution development
VAS and Morash & Clinton (1997); Service breadth positively correlated Optimal VAS breadth for
profitability Liu (2012) with margin Kolkata CFS
Indian CFS Mukherjee (2016); EBITDA variance 8-31%; bonded Statistical relationship in
profitability Chatterjee & Roy (2019) warehousing highest margin regional context
Kolkata's logistics | Sarkar (2021); CII-Deloitte DFC and BBIN frameworks create Emerging demand for
context (2023) growth opportunity specialised CFS VAS

2.7 Chapter Summary

The literature confirms that VAS, digital
transformation,  operational  integration, and
infrastructure modernisation are critical drivers of
logistics profitability. Porter's value chain theory, the
Resource-Based View, and Dynamic Capabilities
theory collectively provide a robust theoretical
foundation for examining VAS as a strategic profit
driver rather than a support function. The identified
gaps - particularly the absence of rigorous Kolkata-
specific VAS—profitability empirical analysis - justify
the research design adopted in Chapter 3.

III. RESEARCH METHODOLOGY

3.1 Introduction

This chapter details the research philosophy, design,
data collection instruments, sampling strategy,
analytical framework, and quality assurance measures
employed in this study. The methodology is designed
to address both the quantitative dimension -
establishing statistical relationships between VAS and
profitability - and the qualitative dimension -
understanding  the strategic and operational
mechanisms through which these relationships
operate.

3.2 Research Philosophy and Design

This study adopts a pragmatist philosophical
orientation, recognising that the research questions -
which simultaneously seek to establish statistical
relationships and understand experiential meanings -
are best addressed through a pluralist epistemological
stance. As articulated by Creswell and Plano Clark
(2017), pragmatism holds that the research question
should dictate the method, and that mixed approaches
best serve objectives spanning both quantitative and
qualitative domains.

An abductive reasoning process guides the analytical
framework: the study begins with observed
phenomena - the wide variance in CFS profitability
across the Kolkata region - generates plausible
theoretical explanations anchored in RBV and
Dynamic Capabilities theory, and tests these against
empirical data. The research employs an explanatory
sequential ~mixed-methods design: quantitative
analysis identifies patterns and correlations, followed
by qualitative inquiry that interprets and
contextualises these findings. This is consistent with
methodological traditions in strategic management
research (Ketchen et al., 2008) and logistics research
(Mentzer & Kahn, 1995).

Table 3.1: Research Design Summary

Component

Description

Research Philosophy

Pragmatist; mixed epistemological stance (positivist + interpretivist)

Research Design

Explanatory sequential mixed-methods

Reasoning Process

Abductive (observed variance — theoretical explanation — empirical testing)

Primary Data - Quantitative

Structured questionnaire, 50 respondents, 5-point Likert scale

Primary Data - Qualitative

22 semi-structured interviews (45—75 minutes each, audio-recorded)

Secondary Data

SMPK annual reports, DGFT statistics, RoC filings, CII/FICCI reports (2018-2024)

Sampling Strategy

Purposive; 14 CFS facilities from population of 47 licensed operators

Sample Coverage

78.3% of total Kolkata-region CFS TEU volume

Statistical Tools

Descriptive statistics, Pearson correlation, OLS regression, mediation analysis, ANOVA
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L. Dwell time, yard utilisation, reefer utilisation, VAS revenue share, revenue per TEU, profit
Logistics KPIs .
margin
Qualitative Analysis Braun & Clarke (2006) thematic analysis framework
Study Period 2018-2024 (longitudinal dimension)

3.3 Primary Data Collection

3.3.1 Structured Questionnaire

A 52-item structured questionnaire was administered
to senior logistics managers, operational supervisors,
and finance executives at the fourteen participating
CFS facilities. Fifty valid responses were collected.
The questionnaire covered five domains: (a) facility
profile and operational characteristics; (b) VAS

offerings, adoption timeline, and perceived
effectiveness; (c) revenue and cost structure using
aggregated, non-disclosure-protected metrics; (d)
digital transformation and operational efficiency; and
(e) strategic investment intentions. Attitudinal items
used a five-point Likert scale (1 = Strongly Disagree;
5 = Strongly Agree) while financial metrics employed
ratio-scale items.

Table 3.2: Department-Wise Respondent Profile

Department Respondents | Percentage Role Relevance
Yard Operations 10 20% Supervisors, operators Dwell time, yard utilisation
Documentation / Customs 8 16% Officers, clerks Clearance time, EDI use
Warehouse / Bonded Store 8 16% Managers, staff Warehouse occupancy, VAS income
Reefer Operations 6 12% Techm(j'lans, Reefer utilisation, cold chain
supervisors
CRM / Customer Service 7 14% Executives, officers Customer satisfaction, retention
Gate Operations 5 10% Gate supervisors Truck turnaround, RFID systems
M&R / Workshop 3 6% Engineers, technicians | Equipment availability, repair income
Management 3 6% Directors, managers Strategic and financial insights
Total 50 100%

3.3.2 Semi-Structured Interviews

Twenty-two in-depth semi-structured interviews were
conducted with CFS directors and CEOs (n=9),
operations managers (n=7), customs officials at
SMPK (n=3), and logistics industry association
representatives (n=3). Each interview lasted 45-75
minutes and was audio-recorded with participant
consent and transcribed verbatim. Interviews explored
strategic decision-making regarding VAS investment,
barriers encountered, customer integration practices,
and regulatory experiences. Thematic analysis
following the Braun and Clarke (2006) six-phase
framework was applied to the transcripts.

3.4 Secondary Data Sources

Secondary data sources include: SMPK Annual
Reports (2018-2024); DGFT trade statistics; Ministry
of Shipping logistics performance data; CII and FICCI
logistics sector reports; company annual filings from
the Registrar of Companies; published CFS tariff
schedules; World Bank Logistics Performance Index;
UNCTAD Review of Maritime Transport; and
published academic journals including the

International Journal of Production Economics,
Journal of Business Logistics, and Maritime Policy
and Management.

3.5 Sampling Strategy

The target population comprises all CFS facilities
operating within the SMPK jurisdiction. According to
SMPK records, 47 CFS licences were active as of
April 2024. A purposive sampling strategy was
employed, selecting facilities that: (a) had been
operationally active for at least three consecutive
years; (b) handled a minimum of 5,000 TEUs
annually; and (c) maintained accessible financial
records. This yielded a sampling frame of 22 eligible
facilities, of which 14 provided complete data - a
response rate of 63.6%, considered adequate for
industry research (Fawcett et al., 2014). The 14
participating facilities collectively handled 78.3% of
total CFS-processed TEU volume in the region,
ensuring the sample is representatively weighted by
operational significance.
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3.6 Analytical Framework

Quantitative analysis employed descriptive statistics
(mean, standard deviation, percentile distributions);
Pearson correlation analysis examining bivariate
relationships between VAS Breadth, VAS Revenue
Share, EBITDA Margin, and Return on Assets;
multiple OLS regression with EBITDA Margin as the
dependent variable and VAS Breadth, TEU

Throughput, Geographic Location, Regulatory
Compliance Rating, and Asset Age as independent
variables; mediation analysis testing whether
operational efficiency mediates the VAS—profitability
relationship; ANOVA testing profitability differences
across operator scale categories; and service-level
profit margin calculations for individual VAS
categories.

Table 3.3: Logistics KPI Formulae

KPI Formula

Purpose

Average Dwell Time

Total storage days + Containers handled

Measures cargo delay and processing efficiency

Yard Utilisation (%) 100

Occupied yard space +~ Total yard capacity x

Measures asset use and congestion risk

Reefer Utilisation (%) 100

Occupied reefer plugs + Total reefer plugs x

Measures cold-chain infrastructure demand

VAS Revenue Share (%)

VAS revenue + Total revenue x 100

Measures VAS contribution to revenue mix

Revenue per TEU Total revenue + TEUs handled Measures revenue productivity per container
Service Profit Margin (%) (Revenue — Cost) +~ Revenue x 100 Measures service-level profitability
EBITDA Margin (%) EBITDA =+ Total revenue x 100 Measures overall operating profitability

3.7 Validity and Reliability

Content validity was ensured through review of the
questionnaire by three logistics academics and two
CFS industry practitioners before administration.
Internal consistency of multi-item Likert scales was
assessed using Cronbach's alpha, with all scales
achieving values above 0.72 - acceptable for
exploratory research. For the qualitative strand,
researcher reflexivity, member checking with three
interview participants, and intercoder reliability
checks (agreement rate 87%) ensured credibility.
Methodological triangulation - integrating quantitative
survey findings, financial data analysis, and
qualitative interview insights - strengthens the overall
validity of conclusions.

3.8 Chapter Summary

This chapter establishes a methodologically rigorous
and transparent research design that combines primary
survey data from 50 respondents, 22 executive

interviews, and secondary data spanning 2018-2024.
The combination of statistical analysis, logistics KPI
calculations, and qualitative thematic analysis
provides a comprehensive and evidence-based
foundation for the findings presented in Chapter 4.

IV. DATA ANALYSIS AND RESULTS

4.1 Introduction

This chapter presents the empirical findings of the
study across four analytical dimensions: the CFS
landscape profile, VAS portfolio analysis, revenue and
profitability analysis, and statistical (correlation,
regression, and mediation) testing. Both quantitative
results from the survey and KPI analysis and
qualitative themes from executive interviews, are
reported. Findings are sequenced to progressively
answer the five research questions established in
Chapter 1.

4.2 CFS Landscape in the Kolkata—Haldia Corridor
Table 4.1: Profile of CFS Facilities Surveyed in Kolkata Region

CFS Location Est. Area (sq.m) TEU FY24 EBITDA% VAS/10
CFS-01 Taratala 2003 28,500 42,300 24.3% 7
CFS-02 Haldia 1998 54,000 68,700 31.2% 9
CFS-03 Budge Budge 2007 18,200 21,400 14.1% 3
CFS-04 Haldia 2001 47,300 55,100 28.7% 8
CFS-05 Dankuni 2011 22,700 29,800 19.4% 5
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CFS-06 Taratala 2005 31,400 38,500 22.8% 6
CFS-07 Haldia 2009 39,600 47,200 26.5% 8
CFS-08 Budge Budge 2013 15,800 18,100 11.3% 2
CFS-09 Garden Reach 2006 24,100 33,700 21.6% 6
CFS-10 Haldia 2015 12,400 15,200 9.8% 2
CFS-11 Dankuni 2008 26,300 31,500 18.2% 4
CFS-12 Taratala 2000 41,700 51,300 29.1% 8
CFS-13 Garden Reach 2012 19,500 24,700 16.7% 4
CFS-14 Haldia 2004 33,800 44,600 25.9% 7
Mean - - 29,664 37,293 21.4% 5.6

The sample spans facilities established between 1998
and 2015, with operational areas ranging from 12,400
sq.m to 54,000 sq.m and TEU throughput from 15,200
to 68,700. EBITDA margins range from 9.8% to
31.2% (mean 21.4%; SD 6.1%). The VAS Score
(composite 0-10 index reflecting breadth and
maturity) ranges from 2 to 9. Haldia-based facilities

consistently demonstrate higher throughput and
stronger EBITDA margins, reflecting the structural
shift of containerised cargo to the deeper-draught
Haldia Dock Complex. Taratala-based facilities
maintain a niche position serving pharmaceutical,
garment, and engineering goods exporters through
specialised VAS.

4.3 VAS Portfolio Analysis
Table 4.2: VAS Offerings and Adoption Rates Across CFS Operators

VAS Category Facilities | Adoption% | Avg Rev Share | Maturity Key Driver
D fi for high-
Customs Bonded Warehousing | 12 of 14 85.7% 18.4% High uty deferment for hig
value cargo
LCL Consolidation / . SME export base across
10 of 14 1.49 12.79 High
Deconsolidation 0o T14% % '8 Bengal/Jharkhand
Container Repair and Cleaning 11of 14 78.6% 4.1% High Vessel operator requirements
Agri- 1
Fumigation and Phytosanitary 8 of 14 57.1% 3.2% Medium & export.regu atory
compliance
IT_E?;:}S};\T S( e 9of 14 64.3% 2.8% Medium Customer visibility demand
uality Inspection and Testing 0 .0% .6% edium xport quality assurance
Quality I i d Testi 7 of 14 50.0% 5.6% Medi E li
Reefer / Cold Chain Services 6 of 14 42.9% 8.3% Medium Pharma/seafood/agri-produce
demand
Supply chain out ing b
3PL Integration Services 50f 14 35.7% 11.2% Emerging PPy © .am 01{ Sourcing by
major shippers
Cross-docking and 4of 14 28.6% 6.4% Emerein BBIN cross-border trade
Transhipment o e gng growth
Regul lexi
Dangerous Goods Handling 3of14 21.4% 4.9% Low N at(l)or;/rrciz;np exity

Customs bonded warehousing is the most widely
adopted VAS (85.7%), reflecting its significant
regulatory advantage in deferring duty payment - a
critical cash-flow benefit for importers of high-value
goods. LCL consolidation (71.4%) sustains strong
demand given the fragmented SME
manufacturing base across West Bengal, Jharkhand,
and Odisha. 3PL integration services exhibit the

export
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second-highest revenue contribution per adopting
facility (11.2%), indicating an underserved high-value
opportunity. Cold chain services command handling
fees approximately 2.3 times higher than ambient
cargo, making reefer infrastructure a high-priority
investment despite its capital intensity. Dangerous
goods handling remains at low maturity (21.4%
adoption) due to regulatory complexity.
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Table 4.3: Revenue Contribution of VAS by Category (FY 2023-24)

VAS Category Large CFS Medium CFS Small CFS Overall Avg
Customs Bonded Warechousing 21.3% 16.8% 12.4% 18.4%
LCL Consolidation / Deconsolidation 15.2% 11.9% 8.7% 12.7%
3PL Integration Services 13.4% 9.1% 4.2% 11.2%
Reefer / Cold Chain Services 10.7% 7.4% 3.1% 8.3%
Cross-docking and Transhipment 8.2% 5.3% 2.8% 6.4%
Quality Inspection and Testing 6.8% 5.1% 3.4% 5.6%
Dangerous Goods Handling 6.4% 4.2% 2.7% 4.9%
Container Repair and Cleaning 4.7% 3.9% 3.2% 4.1%
Fumigation and Phytosanitary 3.9% 2.8% 2.1% 3.2%
IT-Enabled Tracking (WMS/TMS) 3.4% 2.6% 1.9% 2.8%
Total VAS Revenue Share 94.0% 69.1% 44.5% 77.6%
Basic Cargo Handling (residual) 6.0% 30.9% 55.5% 22.4%

A strong scale effect is evident: large CFS facilities
(>40,000 TEU/year) derive 94% of revenue from
VAS, compared to 69.1% for medium facilities and
44.5% for small facilities. This demonstrates that as
operators achieve critical mass in throughput, VAS

progressively displaces basic cargo-handling fees as
the primary revenue source. The overall sample
average VAS revenue share of 77.6% confirms that
VAS is the dominant revenue driver for the industry.

4.4 Operational KPI Trend Analysis (2018-2024)
Table 4.4: Operational KPI Dashboard — Six-Year Trend

KPI 2018 2019 2020 2022 2024 Change

Average Dwell Time (days) 9 8 7.5 7 6 —33.3%
Yard Utilisation (%) 58% 61% 63% 67% 72% +14 pp
Reefer Utilisation (%) 52% 57% 60% 69% 78% +26 pp
Digital Documentation (%) 35% 48% 60% 74% 88% +53 pp
VAS Revenue Contribution (%) 24% 27% 30% 37% 44% +20 pp
Net Profit Margin (%) 11% 13% 14% 17% 21% +10 pp

The KPI dashboard reveals consistent operational
improvement over the study period. Average cargo
dwell time declined from 9 to 6 days (33.3%
reduction), indicating faster cargo
supported by digital documentation adoption rising
from 35% to 88%. Reefer utilisation increased from
52% to 78%, reflecting growing cold-chain demand
from pharmaceutical, seafood, and agricultural cargo

movement

segments. Yard utilisation improved from 58% to
72%, suggesting better asset management while
remaining below the 85% congestion threshold.
Crucially, VAS revenue contribution increased from
24% to 44% as net profit margin rose from 11% to
21%, suggesting a  structural  profitability
improvement driven by service diversification.

4.5 Service-Wise Profitability Analysis
Table 4.5: Service-Wise Revenue, Cost, and Profit Margin

Service Revenue (% cr) Cost (R cr) | Profit (R cr) Margin% Priority

Reefer Services 2.40 1.30 1.10 45.83% Ist
Bonded Warehousing 2.80 1.70 1.10 39.29% 2nd
Digital Tracking / WMS 1.20 0.75 0.45 37.50% 3rd
Packaging and Palletization 1.60 1.05 0.55 34.38% 4th
M&R Services 1.00 0.68 0.32 32.00% 5th
Documentation Support 1.00 0.70 0.30 30.00% 6th
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Reefer services generate the highest profit margin
(45.83%), followed by bonded warehousing (39.29%)
and digital tracking/WMS (37.50%). These three
services should therefore constitute the highest
investment priorities for CFS operators seeking
margin enhancement. Documentation support, while
the lowest-margin VAS (30.00%), contributes to
customer retention and enables faster cargo release -
benefits that support overall profitability indirectly
through service reliability.

4.6 Descriptive Statistics
The following mean scores were recorded for key
study variables on the 5-point Likert scale (n=50):

Reef i t
eefer se.r\.uce 436 0.65 Strong
profitability agreement
Bonded Stron
warehousing 431 | 0.69 €
o agreement
contribution
Digital
1!
documentation 4.28 0.72 Strong
. agreement
efficiency
Yard utilisati
AOLTBAON 408 | 0.80 | Agreement
efficiency
Customer
satisfaction through 4.10 0.77 Agreement
tracking

Infrastructure modernisation scores highest (mean

Variable Mean SD Interpretation 4.46), indicating that respondents strongly believe
Highest- CFS profitability depends on yard modernisation,
Infra§ tm.cmre 446 | 0.58 priority digital systems, reefer capacity, and bonded
modernisation need . . ..
concern warehousing expansion. Low standard deviations
VAS effectiveness 442 | 061 Strong across all variables indicate high consistency of views
on profitability agreement across departments, suggesting broad institutional
awareness of the strategic importance of VAS.
4.7 Correlation and Regression Analysis
Table 4.6: Pearson Correlation Matrix — VAS Metrics and Profitability (n=14)
Variable (1) VAS Breadth | (2) VAS Rev Share (3) EBITDA | (4)RoA | (5) TEU (6) Cust Ret
(1) VAS Breadth 1.00 - - - - -
(2) VAS Revenue Share 0.81%* 1.00 - - - -
(3) EBITDA Margin 0.74%%* 0.69%** 1.00 - - -
(4) Return on Assets 0.67%* 0.63%* 0.88%** 1.00 - -
(5) TEU Throughput 0.72%* 0.78%* 0.61%* 0.54% 1.00 -
(6) Customer Retention 0.59* 0.66** 0.57* 0.51* 0.48* 1.00

**p <0.01 (two-tailed); * p < 0.05 (two-tailed)

Breadth and EBITDA Margin show a strong positive
correlation (r = 0.74, p < 0.01), directly answering
RQ3. The slightly higher correlation between VAS
Breadth and VAS Revenue Share (r = 0.81) compared
to VAS Revenue Share and EBITDA Margin (r =
0.69) suggests that the diversity of service categories

matters more than the aggregate VAS revenue
proportion - consistent with portfolio diversification
logic. VAS Breadth and TEU Throughput are both
significantly correlated with profitability, suggesting a
virtuous cycle where scale enables VAS investment,
which attracts higher-value cargo.

Table 4.7: Multiple OLS Regression — Determinants of EBITDA Margin

Independent Variable Coefficient () Std. Error t-Statistic p-value Significance
Constant 2.14 1.82 1.18 0.27 n.s.
VAS Breadth (no. of categories) 2.43 0.54 4.50 0.001 ok
Log (TEU Throughput) 3.17 0.89 3.56 0.005 ok
Geographic Location (Haldia=1) 1.87 0.78 2.40 0.036 *
Regulatory Compliance Rating 1.68 0.73 2.30 0.042 *
Asset Age (years, inverse) 0.94 0.61 1.54 0.152 n.s.
Dependent variable: EBITDA Margin (%) | R>=0.847; Adjusted R>=0.782; F (5,8) =8.93,p<0.001 | **p<
0.01; *p <0.05
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The model explains 84.7% of variance in EBITDA
margins (R? = 0.847), indicating strong explanatory
power. VAS Breadth is the most statistically
significant predictor (B = 2.43, p = 0.001): each
additional VAS category is associated with a 2.43
percentage point improvement in EBITDA margin.
TEU Throughput (B =3.17, p=10.005), Haldia location

(B = 1.87, p = 0.036), and Regulatory Compliance
Rating (B = 1.68, p = 0.042) are also significant. Asset
Age does not achieve significance, suggesting that
infrastructure age matters less than service portfolio
breadth - an important finding for operators of older
facilities seeking to improve profitability.

4.8 Hypothesis Testing Summary
Table 4.8: Hypothesis Testing Results

H Statement Key Statistics Direction Result

H1 VAS has significant positive impact on profitability B=0.71; R>=0.50; r=0.74; p<0.001 Positive | Supported

2 Digital transformatlog improves operational B=0.66: R?=0.44: p<0.001 Positive | Supported
efficiency

H3 Reefer services significantly influence profit margin p=0.74; R*>=0.55; Margin=45.83% Positive | Supported

H4 Bonded warehousing improves revenue stability B=0.68; R>=0.46; Margin=39.29% Positive | Supported

fi 71t00. rtial
HS Operational efficiency mediates VAS—profitability p reduced from 0. 7. 0036 (partia Partial Supported
mediation)

H6 Trade-off between C(.)St .efﬁciency and service 68—82% agreement on trade-off Bidirect. | Supported

reliability statements

All six hypotheses are supported. The mediation
analysis (HS) confirms partial mediation: the direct
effect of VAS on profitability (B = 0.71) is reduced to
B = 0.36 when operational efficiency is included,
indicating that VAS improves profitability both
directly - through premium service revenue - and
indirectly - through operational efficiency gains. The
trade-off analysis (H6) confirms that 68—82% of
respondents acknowledge the practical tension
between cost reduction and service reliability, with
82% agreeing that balancing cost, speed, and
reliability is the central operational challenge.

4.9 Qualitative Findings

Thematic analysis of 22 executive interviews yielded
five overarching themes:

Theme 1: VAS as Strategic Differentiator

All nine CFS directors interviewed identified VAS
development as their primary strategic priority for the
next three years. A recurring concern was the
'commoditisation trap' - the race to the bottom on basic
handling fees. The Managing Director of CFS-02
noted: investing in bonded warehousing and reefer
infrastructure has enabled the facility to serve
customers that competitors simply cannot serve, with
those customers paying a premium for reliability. This
aligns with the Resource-Based View: idiosyncratic,
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difficult-to-replicate  VAS
sustainable profitability sources.

capabilities constitute

Theme 2: Lock-In
Mechanism

Executives from facilities with mature VAS portfolios

Customer Integration as

consistently highlighted deep customer integration -
through WMS/TMS connectivity, dedicated account
management, and customised SLAs - as a mechanism
for reducing customer churn. The Operations Director
of CFS-12 observed that once a customer's ERP
system is connected to the facility's WMS, switching
costs become substantial, resulting in virtually zero
attrition among integrated customers. This supports
Liu's (2012) finding that VAS integration creates
structural customer retention advantages.

Theme 3: Regulatory Complexity as Primary Barrier
Across all interviews, regulatory complexity was the
most frequently cited barrier to VAS expansion.
Multi-agency clearance requirements for bonded
operations, the absence of a single-window system for
phytosanitary, quarantine, and customs approvals, and
the complexity of Dangerous Goods classification
were identified as deterrents to high-margin VAS
investment. This finding explains the low adoption
rate of dangerous goods handling (21.4%) despite its
significant revenue potential.
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Theme 4: Skilled Manpower Constraints

Seven of nine CFS directors identified skilled
manpower - specifically, individuals combining
customs regulations expertise, logistics operations
knowledge, and IT systems capability - as a critical
constraint on VAS expansion. Training infrastructure
in West Bengal for integrated logistics professionals
was perceived as inadequate relative to national peers.
Active collaboration with NIPM and the Institute of
Logistics Management was noted, but supply still lags
demand significantly.

Theme 5: Capital Intensity and Payback Period Risk
VAS capability development is fundamentally capital-
intensive, with reefer plug infrastructure, automated
gate systems, and WMS platforms typically requiring
5-7-year payback periods. In the context of uncertain
cargo throughput, this creates significant investment
hesitancy for medium and small CFS operators.
Several participants expressed interest in public-
private partnership models for shared infrastructure
investment, analogous to models adopted at
Singapore's PSA facilities - a finding with direct
implications for SMPK's infrastructure policy.

4.10 Chapter Summary

This chapter presented a comprehensive analysis
confirming that VAS portfolio breadth is the single
strongest predictor of EBITDA margin in Kolkata CFS
operations. Reefer services (45.83% margin) and
bonded warehousing (39.29%) are the highest-value
services. Digital documentation adoption has
improved dramatically. All six hypotheses are
empirically supported, with the mediation analysis
revealing both direct and indirect pathways through
which VAS drives profitability. Qualitative evidence
identifies regulatory complexity and manpower
constraints as the primary barriers to VAS expansion.

V. DISCUSSION AND IMPLICATIONS
5.1 Introduction

This chapter interprets the empirical findings of
Chapter 4 through strategic and theoretical lenses,

discussing their implications for CFS operators, port
authorities, and policymakers. The discussion is
organised around three dimensions: the strategic
significance of VAS and its mechanisms of
profitability impact; the competitive dynamics among
Kolkata CFS operators; and the policy and regulatory
implications of the findings.

5.2 Strategic Significance of VAS

The empirical findings provide compelling evidence
that value-added services constitute the primary
engine of profitability differentiation among CFS
operators in Kolkata. The 19.4 percentage point gap in
mean EBITDA between Comprehensive VAS
providers (30.2%) and Limited VAS providers
(11.8%) - within the same geographic market and
regulatory environment - illustrates the transformative
financial impact of deliberate VAS portfolio
development.

These findings extend the theoretical arguments of
Porter (1985) and Bowersox and Closs (1996). The
evidence supports the Resource-Based View: in
mature, competitive logistics markets, idiosyncratic,
difficult-to-replicate service capabilities constitute
sustainable profitability sources. CFS operators cannot
typically alter geographic positioning or regulatory
environment; they can, however, build proprietary
VAS capabilities that competitors find difficult to
replicate due to the combination of capital intensity,
operational expertise, regulatory relationships, and
embedded customer integrations required.

The finding that VAS Breadth is a stronger predictor
than VAS Revenue Share alone - as suggested by
comparative correlation coefficients (r=0.74 vs
r=0.69) - has a nuanced strategic implication: the
diversity of service categories matters, not merely the
aggregate VAS revenue proportion. Portfolio theory
applied to service portfolios provides a compelling
explanation: diversified VAS portfolios are more
resilient to demand shocks in any individual cargo
segment. This argues for systematic portfolio
diversification rather than over-concentration on a
single high-revenue service.

Table 5.1: Theoretical and Practical Interpretation of Key Findings

Finding Statistical Evidence

Theory Applied Practical Meaning

VAS breadth drives B=2.43 per VAS category;
profitability r=0.74

Resource-Based View;

CFS must build idiosyncratic

Porter's Value Chain service capabilities
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Reefer is highest-margin
VAS

Margin=45.83%; f=0.74 in
regression

Specialised assets create

D i iliti
ynamic Capabilities defensible advantage

Scale amplifies VAS impact

TEU x VAS interaction;

Capacity Utilisation Growth trajectory creates virtuous

p=3.17 for TEU Theory cycle
Regulatory compliance Supply Chain Compliance is a strategic
p=1.68; p=0.042 . .
adds value Integration Theory financial asset
Operational efficiency B reduced 0.71—0.36 with . Waste reduction improves both
. . Lean Logistics . .
mediates mediation service and margin

Customer integration locks
in revenue

Theme 2: zero attrition among
WMS-integrated customers

Service Differentiation

IT investment yields structural

Theory retention advantage

Geography creates
structural gap

Haldia =1.87; city-based
CFS disadvantaged

City-based operators must over-

Location theo . .
Y invest in VAS to compensate

5.3 Competitive Dynamics

The study identifies three distinct competitive archetypes among Kolkata CFS operators, each with different
strategic imperatives:

Table 5.2: Competitive Archetypes Among Kolkata CFS Operators

Archetype Characteristics EBITDA Range Strategic Imperative
Full-Service Integrators 7-10 VAS categories; mature 28-31% Maintain capability depth; target
(CFS-02, 04, 07, 12) IT; large scale (>45k TEU) BBIN and pharma cargo
Specialist Niche Operators 5—7 VAS with deep cargo-type 21-26% Deepen niche; resist commoditisation;
(CFS-01, 06, 09, 14) expertise; mid-scale invest in one premium VAS
Transactional Commodity 1-4 VAS; price-based Urgent: transition to Specialist
Handlers (CFS-03, 05, 08, competition; small-medium 10-19% L. . .
10,11, 13) scale positioning or face margin erosion

The strategic imperative for transitioning from
Transactional to Specialist positioning is clear, yet the
capital and capability requirements are substantial
barriers for smaller operators. The virtuous cycle
identified in the regression analysis - where scale
enables VAS investment, which attracts higher-value
cargo, which further increases throughput - creates
compounding advantages for Full-Service Integrators
and risks accelerating the marginalisation of
commodity handlers who do not act urgently.
Transactional operators face an existential medium-
term threat as port automation and DPD compress the
traditional CFS value proposition of expedited
customs clearance.

The significance of Regulatory Compliance Rating (B
= 1.68, p = 0.042) highlights an often-overlooked
dimension of CFS profitability: the economic value of
good-standing status with customs authorities. CFS
facilities rated highly by SMPK's
administration benefit from faster examination cycles,
priority processing, and access to pre-arrival
processing - operational advantages that translate
directly into faster cargo release, higher asset turnover,
and enhanced customer satisfaction.

customs
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5.4 Financial and Managerial Implications

The service-level profit margin analysis has direct
implications for investment prioritisation. Reefer
infrastructure expansion should receive first priority
(45.83% margin; B=0.74 in regression). Bonded
warehousing automation and capacity expansion
should be the second priority (39.29% margin; 85.7%
adoption confirms validated demand). Digital tracking
and WMS investment is the third priority (37.50%
margin; 64.3% adoption indicates significant room for
expansion). These three VAS categories offer the best
return on investment and should anchor capital
allocation decisions.

The trade-off analysis (H6) confirms that 82% of
respondents recognise the imperative to balance cost,
speed, and reliability. This finding argues against
simplistic cost-cutting strategies: reducing manpower
or deferring infrastructure investment to reduce
operating costs may compromise service reliability
and customer retention, ultimately undermining the
VAS-driven profitability model. CFS operators must
invest in efficiency-enabling technology - RFID gate
systems, automated billing, WMS - that
simultaneously reduces cost and improves reliability.
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5.5 Policy and Regulatory Implications

The findings carry significant implications for SMPK
and policymakers. The positive association between
Regulatory Compliance Rating and profitability
argues for facilitation measures - risk-based
examination protocols, 24/7 customs operations, and
paperless processing initiatives - designed with
incentive structures that reward well-performing CFS
operators.

The role of infrastructure in enabling high-margin
VAS - particularly reefer services and cross-docking -
suggests that port-led infrastructure development at
CFS facilities could catalyse VAS adoption and
improve overall port competitiveness. Singapore's
Port Authority model of co-investing in VAS-enabling
infrastructure at licensed logistics facilities provides a
relevant international precedent.

The manpower constraint identified in qualitative
findings points to a market failure in logistics
education that government intervention can address
through NSDC-aligned logistics skill programmes,
recognition of prior learning for experienced CFS
workers, and structured collaboration with NIPM and
the Logistics Skill Council. Finally, the nascent
potential of cross-border trade facilitation under BBIN
and Act East Policy represents an underexploited
opportunity: dedicated bonded warehousing and
transhipment facilities for Nepal, Bhutan, and

Bangladesh cargo - with streamlined bilateral customs
protocols - could generate substantial new VAS
revenue streams while serving India's broader strategic
connectivity objectives.

5.6 Chapter Summary

This chapter has demonstrated that VAS investment is
the most powerful lever available to Kolkata CFS
operators for improving profitability and building
sustainable competitive advantage. The discussion
links empirical findings to established theory,
identifies three strategic archetypes with distinct
competitive positions, and articulates specific
financial, managerial, and policy implications. These
insights form the
recommendations presented in Chapter 6.

evidence base for the

VI. CONCLUSION AND RECOMMENDATIONS

6.1 Introduction

This chapter synthesises the study's empirical
findings, presents strategic recommendations for CFS
operators and policymakers, outlines a 24-month
implementation roadmap, identifies study limitations,
and proposes directions for future research. The
chapter is anchored throughout in the evidence
generated by Chapters 4 and 5.

6.2 Summary of Major Findings
Table 6.1: Final Analytical Findings Summary

Research Area Evidence Key Metric Conclusion
. VAS rev share rose from 24% VAS % +20 Service diversification is the prima
VAS portfolio growth to 44% (2018—24)pp profit driver P
VAS breadth— r=0.74; p=2.43 per VAS R2=0 847 Strongest single predictor of EBITDA
profitability link category margin
Net margin Profit margin rose from 11% . VAS-driven model structurally more
. Net margin +10pp
improvement to 21% profitable
Reefer services Highest margin VAS at Reefer utilisation Priority investment area
45.83%; p=0.74 52%—78%

39.29% margin; 85.7%

Bonded warehousing dobti ¢
adoption rate

B=0.68; p<0.001

Dual benefit: revenue stability and
customer value

. . Documentation: 35%—88%;
Digital transformation

Dwell time: 9—6

Efficiency gains underpin service

B=0.66 days reliability
Regulatory compliance | B=1.68; p=0.042 in regression Comphaflce Rating Economic value of good-standing status
significant confirmed

19.4pp EBITDA gap: Full vs

titi h
Competitive archetypes Limited VAS

EBITDA range
9.8%-31.2%

Three distinct strategic positions
identified
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6.3 Conclusion

This dissertation establishes conclusively that Value-
Added Services have a significant, measurable, and
multi-channel positive impact on CFS profitability in
the Kolkata—Haldia corridor. The five research
questions are answered as follows:

RQI1 - VAS Landscape: Ten distinct VAS categories
operate across the sample, with customs bonded
warehousing (85.7% adoption) and LCL consolidation
(71.4%) representing established services, while 3PL
integration (35.7%) and cross-docking (28.6%)
represent high-value emerging opportunities.

RQ2 - Revenue Contribution: VAS contributes an
overall average of 77.6% of total CFS revenue,
ranging from 44.5% for small operators to 94% for
large facilities. Bonded warehousing (18.4% average
revenue share) and LCL consolidation (12.7%) are the
most significant contributors, though 3PL integration
(11.2% per adopter) shows the highest growth
potential.

RQ3 - Statistical Relationship: A strong positive
correlation (r = 0.74, p < 0.01) and regression
coefficient (B = 2.43 per VAS category, R? = 0.847)
confirm that VAS portfolio breadth is the single
strongest predictor of EBITDA margin among Kolkata
CFS operators.

RQ4 - Success Factors and Barriers: Five critical
success factors are identified: strategic commitment
from senior leadership, adequate capital for VAS-
specific infrastructure, deep customer integration
through  technology,  regulatory = compliance
excellence, and access to skilled integrated logistics
professionals. The primary barrier is regulatory
complexity, followed by manpower constraints and
capital payback period risk.

RQS5 - Strategic Pathways: Three pathways are
identified - Full-Service Integration (for large
operators), Specialist Niche Development (for
medium operators), and Selective VAS Upgrading (for
smaller operators seeking to exit commodity
positioning). All pathways require deliberate,
evidence-based capital allocation anchored to service-
level profit margin analysis.

The study concludes that Kolkata-based CFS
operators must shift from a traditional handling-based
model to a service-integrated, digitally enabled, and
profitability-focused logistics model. Value-Added
Services are no longer optional support activities -
they are strategic profit drivers. CFS facilities that
invest deliberately in VAS capability will be those that
thrive in the coming decade.

6.4 Recommendations for CFS Operators
Table 6.2: Strategic Recommendations for CFS Operators

Recommendation Data Support Target Audience Expected Outcome
Expand reefer infrastructure Reefer margin=45.83%; All CFS operators Higher-margin cargo; premium
capacity utilisation=78% with scale client acquisition
Automate and expand bonded Margin=39.29%; Mid-large CFS Stable recurring revenue; duty-
warehousing adoption=85.7% operators deferment advantage
Invest in 3PL.iT1tegration 11.2% per-adopter .rev share; Large CFS operators High-valu§ growth fr(?m supply
capability 35.7% adoption chain outsourcing
Implement WMS customer Theme 2: zero attrition among Structural customer retention;
. . . All operators . .
integration WMS-connected clients switching cost creation

p=1.68 for Regulatory

Pursue AEO certification .
Compliance

Priority processing; faster

All operat i
operators clearance; EBITDA uplift

Reduce dwell time through
EDI and RFID

Dwell time target: below 5 days

Higher throughput capacity;
All operators g g p p Y
customer satisfaction

Develop pharma and agro-

logistics niche trade growth

Reefer demand rising; BBIN

Haldia-based
operators

Premium cold-chain cargo from
India's northeast

Collaborative reefer
infrastructure investment cost

5—7-year payback; high capital

Small-medium Pool costs; address reefer gap

operators through consortium model
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6.5 Recommendations for Policymakers and Port

Authorities

»  Establish a CFS Development Fund under SMPK:
A dedicated fund co-financing VAS-enabling
infrastructure - reefer plug installations,
automated gate systems, all-weather storage - at
licensed CFS facilities would catalyse the
investments that the study demonstrates are
strongly associated with profitability
improvement and port competitiveness.

¢ Implement a Single Window System for VAS
Approvals: The current multi-agency approval
requirement  for  bonded  warehousing,
phytosanitary certification, and dangerous goods
handling creates significant administrative
friction. A single-window system coordinating
SMPK, Customs, FSSAI, and Plant Quarantine
authorities would substantially reduce the
regulatory barrier to high-margin VAS adoption.

* Develop BBIN-Oriented VAS Incentive
Frameworks: Recognising Kolkata's strategic
position as the gateway for Bangladesh, Bhutan,
and Nepal cargo, the DGFT and Ministry of

Shipping should develop specific incentive
frameworks - enhanced duty drawback provisions
and streamlined bilateral customs protocols - for
CFS operators developing cross-border logistics
services.

*  Expand NIPM's Logistics Training Mandate: The
National Institute of Port Management should be
tasked with developing a structured CFS
operations curriculum in partnership with SMPK
and the Logistics Skill Council, addressing the
acute shortage of professionals combining
customs, logistics, and IT expertise that constrains
VAS expansion across the sector.

* Introduce Risk-Based Examination and 24/7
Customs Operations at SMPK: Given the
empirical finding that Regulatory Compliance
Rating is a statistically significant profitability
predictor (B = 1.68), facilitation measures
designed to reward well-performing CFS
operators with expedited processing would
generate direct financial benefits while improving
overall port competitiveness.

6.6 24-Month Implementation Roadmap
Table 6.3: Implementation Roadmap for CFS Operators

Phase Timeline Action

KPI Target

Phase 1 Months 0-3 .
review

Digital audit, process mapping, compliance

Identify all delay points and regulatory gaps

Phase 2 Months 3-6

AEOQ application

RFID gate deployment; EDI strengthening;

Reduce gate delay by 15%; accelerate
documentation

Phase 3 Months 6-12 .
optimisation

Reefer plug expansion; bonded warehouse

Increase reefer revenue by 20%; reduce dwell
to 5 days

Phase 4

Months 12-18 | Customer WMS integration; 3PL pilot launch

Improve customer retention; activate new
revenue stream

Phase 5 | Months 18-24

development

Smart yard planning; BBIN service

Yard utilisation optimised; cross-border VAS
operational

6.7 Limitations of the Study

The principal limitations of this study are: (a) the
reluctance of some CFS operators to disclose granular
financial data, necessitating reliance on aggregated
disclosures; (b) the sample size of 14 facilities, which,
while representing 78.3% of regional TEU volume,
limits the degrees of freedom available for regression
analysis; (c) the cross-sectional elements of the design,
which, despite longitudinal KPI tracking, limit causal

IJIRT 203164

inference; (d) the geographic confinement to the
Kolkata—Haldia corridor, which may limit the
generalisability of findings to other Indian port
contexts; and (e) the potential for social desirability
bias in executive interview responses. These
limitations are partially mitigated by methodological
triangulation, secondary data validation, and member
checking.
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6.8 Future Research Directions

Table 6.4: Directions for Future Research

Future Research Direction

Research Question

Potential Contribution

Comparative multi-port

Do VAS-profitability relationships differ across

Identify region-specific vs universal

study JNPT, Mundra, Visakhapatnam? VAS drivers
Longitudinal panel data How do VAS portfolios evolve and how does this Causal evidence beyond cross-sectional
analysis affect profitability over 10+ years? design
Demand-side VAS What are shippers' willingness-to-pay for specific Complement supply-side findings with
valuation VAS categories? pricing insights
Al and blockchain in CFS Can predictive cgrgo.planning and secure digital Technology rea.diness for next-
documentation improve performance? generation CFS
Green logistics and ESG What is the financial impact of sustainable CFS Align proﬁta?aility w-ith sustainability
operations? imperatives
BBIN trade facilitation How can CFS operators best serve cross-border trade | Policy and operational model for India's
study under BBIN protocols? gateway role

6.9 Final Conclusion

This dissertation demonstrates unambiguously that the
strategic development of value-added services
represents the most powerful lever available to
Kolkata CFS operators for improving profitability and
building sustainable competitive advantage. In an
industry facing structural disruptions from port
automation, modal shift, cargo consolidation, and
DPD policy pressure, the CFS facilities that invest
deliberately in VAS capability - anchored in rigorous
service-level profit margin analysis,
integration technology, regulatory compliance
excellence, and skilled human capital - will be those
that thrive in the coming decade.

The evidence presented in this dissertation equips
practitioners, port authorities, and policymakers with
an empirical foundation to make these investments

customer

with confidence, aligned with India's national logistics
competitiveness goals under the National Logistics
Policy 2022 and the PM Gati Shakti initiative.
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