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Abstract - The rapid digitization of global trade has
made Electronic Supply Chain Management (E-SCM) a critical
determinant of logistics efficiency and  exporter
competitiveness. This study examines the implementation
status of E-SCM practices among exporter-clients of Falcon
India Lines Pvt. Ltd., a Chennai-based international logistics
company. The primary objectives were to assess the current
level of E-SCM adoption, identify operational barriers,
evaluate perceived usefulness, and analyze the relationship
between respondent demographics and E-SCM
implementation. A descriptive research design was adopted,
utilizing a structured questionnaire to collect primary data from
110 exporter-respondents between January 2026 and March
2026. Data were analyzed using Percentage Analysis, Chi-
Square Tests, and ANOVA. Findings indicate moderate
awareness of E-SCM concepts such as demand forecasting
(45.5% very familiar) and digital procurement, yet actual
implementation remains low, with 61.8% of respondents
reporting low-extent implementation. The majority (41.8%)
perceived E-SCM practices as useless, primarily due to lack of
inter-departmental coordination (49.1%), documentation
burden (61.8% low-to-moderate extent), and high integration
costs (70.9% reporting low-to-moderate cost burden).
Statistical analysis revealed significant associations between E-
SCM practices and age (y>=13.41, p=0.037), export experience
(¥*=15.059, p=0.020), and annual export volume (y*=12.77,
p=0.047). However, ANOVA confirmed no significant mean
differences in implementation scores across demographic
groups, suggesting systemic rather than demographic barriers.
The study concludes that E-SCM adoption among Falcon India
Lines’ clients remains nascent. Structured digital upgrades,
targeted exporter training programs, and tighter digital
integration with customs and port authorities are recommended
to enhance supply chain performance and global
competitiveness.

Keywords: E-Supply Chain Management, Logistics,
Demand Forecasting, Digital Integration, Falcon India Lines,
Exporters, Chennai.

1. INTRODUCTION
1.1 Background of the Study

The 21st-century global economy is characterized by
intense competition, rapidly changing customer preferences,
and the demand for faster, cheaper, and more reliable delivery
of goods. In this environment, traditional supply chain
management has proven inadequate. The emergence of
electronic  supply chain management (E-SCM)—the

integration of internet-based technologies into supply chain
operations—has transformed how firms manage logistics,
procurement, inventory, and customer relationships. E-SCM
enables real-time data sharing, reduces paperwork, minimizes
delays, and enhances coordination among suppliers, logistics
providers, and customers.

India, as a rapidly growing export economy, has seen
significant investments in port infrastructure and logistics.
Chennai, home to one of the country’s largest container
terminals, hosts numerous logistics firms, including Falcon
India Lines Pvt. Ltd. However, the adoption of E-SCM among
small and medium-sized exporters in India remains uneven.
While large exporters have integrated sophisticated digital
platforms, many smaller players continue to rely on manual
processes, phone calls, and physical documentation. This
digital divide creates inefficiencies, increases transaction costs,
and reduces the overall competitiveness of the export supply
chain.

1.2 Company Profile: Falcon India Lines Pvt. Ltd.

Falcon India Lines Pvt. Ltd. is a Chennai-headquartered
international freight forwarding and logistics company. The
company provides a range of services including ocean freight,
air freight, customs clearance, warehousing, and supply chain
consulting. Falcon India Lines serves a diverse clientele of
exporters across sectors such as agriculture, textiles, food
processing, building materials, and metals. The company has
been actively promoting digital initiatives to streamline
exporter operations, though adoption rates among its clients
have been mixed.

1.3 Statement of the Problem

Despite the recognized benefits of E-SCM—including cost
reduction, faster response times, better inventory visibility, and
improved customer satisfaction—many exporters utilizing
Falcon India Lines’ services continue to face significant
challenges in adopting these digital practices. Preliminary
observations suggest that exporters experience difficulties such
as lack of inter-departmental coordination, high
implementation costs, resistance to change, and a burdensome
documentation process. Furthermore, there is a lack of
empirical data on the specific barriers faced by these exporters
and the actual level of E-SCM implementation. Without such
data, Falcon India Lines cannot effectively design interventions
or support systems to help its clients transition to digital supply
chains. This study, therefore, seeks to systematically investigate
the implementation status, perceived usefulness, and barriers to
E-SCM among Falcon India Lines’ exporter-clients in Chennai.
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1.4 Objectives of the Study

1. To ascertain the demographic and operational profile
of exporters using Falcon India Lines’ services.

2. To assess the current level of awareness and
implementation of E-SCM practices, including
demand forecasting, e-procurement, and digital
coordination.

3. To identify the major challenges and barriers faced by
exporters in implementing E-SCM.

4. To examine the association between respondent
characteristics (age, gender, experience, export
volume) and E-SCM practices and performance.

5. To determine whether significant differences exist in
E-SCM implementation mean scores across different
demographic groups.

6. To provide actionable suggestions to Falcon India
Lines and exporters for improving E-SCM adoption.

1.5 Scope of the Study

The study is confined to 110 exporter-respondents who are
clients of Falcon India Lines Pvt. Ltd., operating within the
Chennai metropolitan region and its surrounding industrial
areas. The research focuses exclusively on E-SCM practices
related to export logistics, including demand forecasting,
procurement, documentation, coordination, and performance
measurement. The study period covers three months (January
2026 to March 2026). The findings are specific to the context
of Falcon India Lines and may not be generalizable to other
logistics firms or regions without further research.

2. REVIEW OF LITERATURE
2.1 Theoretical Foundation: Supply Chain Management

Christopher (2016) defined supply chain management as
the management of upstream and downstream relationships
with suppliers and customers to deliver superior customer value
at less cost to the supply chain as a whole. The core idea is that
no single firm operates in isolation; rather, firms are linked
through flows of materials, information, and finances. Mentzer
et al. (2001) distinguished between a supply chain orientation
(a management philosophy) and supply chain management (the
implementation of that philosophy).

2.2 Evolution to Electronic Supply Chain Management (E-
SCM)

The advent of the internet and enterprise resource planning
(ERP) systems gave rise to E-SCM. Gunasekaran and Ngai
(2014) defined E-SCM as the application of web-based
technologies to support the activities of supply chain
management, including procurement, order processing,
inventory management, and logistics tracking. Key
technologies include electronic data interchange (EDI), radio-
frequency identification (RFID), cloud-based platforms, and
blockchain for traceability.

2.3 Benefits of E-SCM

Empirical studies have documented multiple benefits of E-
SCM. Croom (2005) found that e-procurement reduced
transaction costs by 50-80% in some industries. Lee and Whang
(2001) demonstrated that information sharing through E-SCM
reduced the bullwhip effect—the amplification of demand
variability upstream. Other benefits include reduced lead times,
improved forecast accuracy, lower inventory holding costs,
enhanced supplier collaboration, and better customer service
(Bayraktar et al., 2009).

2.4 Barriers to E-SCM Adoption in Developing Economies

In developing countries like India, E-SCM adoption faces
unique barriers. Research by Gunasekaran et al. (2017)
identified lack of top management support, inadequate IT
infrastructure, high initial investment costs, resistance to
change from employees, and lack of inter-departmental
coordination as primary obstacles. In the Indian export context,
Sahu et al. (2020) found that small and medium exporters
particularly struggle with digital documentation requirements
from customs and port authorities, leading to reliance on
manual processes. Singh and Sharma (2019) noted that while
awareness of E-SCM concepts is high, actual implementation
remains low due to fragmented software solutions and lack of
training.

2.5 Demand Forecasting as a Critical E-SCM Component

Accurate demand forecasting is fundamental to effective E-
SCM. Syntetos et al. (2016) argued that poor forecasting leads
to either stockouts or excess inventory, both of which harm
supply chain performance. In export contexts, forecasting is
complicated by international demand variability, currency
fluctuations, and geopolitical factors. Digital forecasting
tools—using historical data, machine learning, and real-time
market signals—can significantly improve accuracy, but their
adoption requires technical skills and data integration.

2.6 Research Gap

While extensive literature exists on E-SCM in large
multinational corporations, there is a relative scarcity of studies
focusing on small and medium exporters in emerging
economies, particularly in the context of their relationship with
third-party logistics providers like Falcon India Lines.
Furthermore, few studies have systematically examined the
association between exporter demographics (age, experience,
export volume) and E-SCM practices using inferential
statistical tests such as Chi-Square and ANOVA. This study
addresses that gap.

2.7 Conceptual Framework

Based on the literature, this study conceptualizes E-SCM
implementation as dependent on three broad categories of
factors: (1) firm characteristics (age, export experience,
volume, industry type), (2) perceived barriers (coordination,
cost, documentation), and (3) awareness and training. The
dependent variable—E-SCM practice level—is measured
through indicators such as use of digital procurement, demand
forecasting frequency, and performance perception.

3. RESEARCH METHODOLOGY
3.1 Research Design

A descriptive research design was adopted for this study.
Descriptive research is appropriate when the objective is to
describe the characteristics of a population or phenomenon, as
opposed to establishing causality. This design allowed the
researcher to systematically describe the current status of E-
SCM implementation, the demographic profile of exporters,
and the barriers they face.

3.2 Sampling Method and Sample Size

A convenience sampling method was employed due to the
practical constraints of accessing exporter lists and securing
voluntary participation. A pilot study was first conducted with
15 exporters to validate the questionnaire, check for clarity, and
confirm feasibility. Based on pilot feedback, ambiguous
questions were reworded, and response options were refined.
The final sample consisted of 110 exporters who were active
clients of Falcon India Lines and willing to participate. The
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sample size of 110 is considered adequate for basic descriptive
and inferential statistical analyses, including Chi-Square tests
(which require expected cell counts) and ANOVA.

3.3 Data Collection Methods

Primary Data: A well-structured questionnaire was
administered in person and via email to the 110 respondents.
The questionnaire included both close-ended questions (Likert
scales, multiple choice, and dichotomous questions) and a
small number of open-ended questions for qualitative insights.
Questions covered demographics, E-SCM awareness,
implementation extent, challenges, performance perceptions,
and demand forecasting practices.

Secondary Data: Secondary data were collected from
company brochures, industry reports, academic journals,
books, and relevant websites to provide background context
and support literature review.

3.4 Statistical Tools
Three primary statistical tools were used:

1. Percentage Analysis: Used to summarize categorical
data and present frequency distributions in an easily
interpretable format.

2. Chi-Square Test (¥*): Used to test the association
between two categorical variables (e.g., age group and
E-SCM practice level). The formula applied was:

-5 (0E))?
E;
where O; = observed frequency and E; = expected

frequency under the null hypothesis. The null hypothesis was
rejected if the calculated value exceeded the critical table value
at a 5% significance level.

3. ANOVA (Analysis of Variance): Used to determine
whether there were statistically significant differences
in the mean E-SCM implementation scores across
more than two groups (e.g., across different age
groups, income levels). A p-value > 0.05 indicated no
significant difference.

4. DATA ANALYSIS AND INTERPRETATION

4.1 Demographic and Operational Profile (Selected
Highlights)

The analysis of 110 respondents revealed the following
profile (based on Tables 4.1 to 4.18):

o Age: 45.5% were in the 25-40 years age group;
38.2% below 25 years.

o Gender: 52.7% male, 47.3% female.
e Residence: 54.5% urban, 36.4% rural.
e  Education: 45.5% graduates, 36.4% professionals.

e  Monthly Income: 58.2% earned between 310,001-
15,000.

e Export Experience: 34.5% had less than 5 years of
experience.

e Industry: 49.1% exported agricultural products;
43.6% textiles.

e Annual Export Volume: 52.7% exported between
%50 lakhs and X1 crore.

o Frequency of Using Falcon Services: 49.1% used
services quarterly; 34.5% half-yearly.

4.2 E-SCM Awareness and Implementation (Selected Key
Findings)

e Awareness of Demand Forecasting: 45.5% were
“very familiar” with the concept (Table 4.31); 39.1%
strongly agreed that forecasting is effectively used in
their department (Table 4.32).

e Perceived Usefulness of E-SCM Practices: 41.8%
rated E-SCM practices as “useless,” and 29.1% as
“extremely useless” (Table 4.22). Only 12.7% found
them useful.

e Implementation Extent: 61.8% reported that E-SCM
practices increased documentation burden to a “low
extent”; 23.6% to a “very low extent” (Table 4.23).
Only 5.5% reported high or very high implementation.

e Cost Incurred: 70.9% stated that costs were a barrier
to a “low extent” (Table 4.24).

e Challenges: Lack of coordination between
departments was cited by 49.1% as the major
challenge (Table 4.27). Inaccurate demand forecasting
followed at 30.9%.

e Coordination: 30.9% managed E-SCM through
“close partnership with customers,” but only 14.5%
through “close partnership with suppliers” (Table
4.19).

e Continuous Improvement: 61.8% focused on
continuous improvement in processes (Table 4.26).

o Customer Complaints: 65.5% did not consider
customer complaints as part of non-conformity (Table
4.25).
4.3 Chi-Square Test Results

The Chi-Square tests examined associations between
respondent variables and two dependent variables: E-SCM
Practices (Table 4.37-4.44) and E-SCM Performance (Table
4.45-4.49).

Key Findings — E-SCM Practices:

e Age (Table 4.37):: y* = 13.410, df=6, p=0.037
(p<0.05). Significant association. Null hypothesis
rejected. Younger exporters (below 25 and 25-40)
showed different practice patterns than older groups.

o Gender (Table 4.38): > = 11.593, df=2, p=0.003.
Significant association. Females reported higher
levels of E-SCM practices than males.

o Place of Residence (Table 4.39): > = 4.701, df=4,
p=0.319. No significant association.

o Education (Table 4.40): * = 4.926, df=4, p=0.295.
No significant association.

e Monthly Income (Table 4.41): y> = 6.515, df=6,
p=0.368. No significant association.

o Export Experience (Table 4.42): y> = 15.059, df=6,
p=0.020. Significant association. Exporters with less
than 5 years and 5-10 years experience had different
practice levels.

e Annual Export Volume (Table 4.43): > = 12.770,
df=6, p=0.047. Significant association. Higher
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volume exporters (X1Cr-10Cr) showed different
patterns.

Frequency of Using Falcon Services (Table 4.44):
> =9.552, df=6, p=0.145. No significant association.

Key Findings — E-SCM Performance:

Age (Table 4.45):yx* = 20.301,
Significant association.

Gender (Table 4.46): > = 1.193, df=2, p=0.551. No
significant association.

Monthly Income (Table 4.49): ¥> = 23.683, df=6,
p=0.001. Significant association.

df=6, p=0.002.

4.4 ANOVA Results

ANOVA tested whether the mean E-SCM implementation
scores differed significantly across groups (Tables 4.50-4.57).
In all cases, the p-value exceeded 0.05:

Age: F(2,107)=1.041, p=0.357

Gender: F(2,107)=0.946, p=0.391

Place of Residence: F(2,107)=2.614, p=0.078
Education: F(2,107)=0.750, p=0.475

Monthly Income: F(2,107)=0.583, p=0.560
Export Experience: F(2,107)=0.037, p=0.964
Annual Export Volume: F(2,107)=0.797, p=0.453

Frequency of Using Falcon Services: F(2,107)=1.522,
p=0.223

Interpretation of ANOVA Results: The ANOVA findings
indicate that the average level of E-SCM implementation does
not vary significantly based on any demographic or operational
characteristic. This suggests that barriers to E-SCM are not
concentrated in a particular subgroup but are widespread across
all types of exporters. Even though Chi-Square tests found
associations (i.e., certain categories are more likely to be in
high/low practice groups), the mean scores across groups are
statistically similar. This reinforces the conclusion that
systemic issues (coordination, cost, documentation) affect all
exporters relatively equally.

5. SUMMARY OF KEY FINDINGS

1.

Low Implementation, Low Perceived Usefulness:
Despite moderate awareness (e.g., 45.5% familiar with
demand forecasting), actual E-SCM implementation
is very low. Only 12.7% found E-SCM practices
useful, while 41.8% deemed them useless.

Primary Barriers: Lack of inter-departmental
coordination (49.1%) was the single most cited
challenge, followed by inaccurate demand forecasting
(30.9%). Documentation burden was reported as a
problem by 61.8% (low to moderate extent).

Significant Associations (Chi-Square): Age, gender,
years of export experience, and annual export volume
were significantly associated with E-SCM practices.
Age and monthly income were significantly
associated with E-SCM performance.

No Significant Mean Differences
(ANOVA): Implementation scores did not differ
significantly across any demographic group,
indicating systemic, organization-wide barriers rather
than subgroup-specific issues.

Weak Customer Feedback Integration: A striking
65.5% of exporters did not consider customer
complaints as part of non-conformity, indicating a
lack of customer-centric quality orientation.

Positive Signs: 61.8% focus on continuous
improvement, and 44.5% strongly agreed that current
supply chain practices minimize production and
distribution delays.

6. SUGGESTIONS AND RECOMMENDATIONS
For Falcon India Lines Pvt. Ltd.:

1.

Develop a Dedicated Exporter E-SCM Portal:
Invest in a user-friendly digital platform where
exporters can book shipments, track containers in real
time, upload digital documents, and receive automated
alerts. The platform should integrate with major
shipping lines and Chennai port systems.

Conduct Regular E-SCM Training Programs:
Given that lack of coordination and documentation
burden are major issues, organize quarterly workshops
for exporter staff on digital documentation,
forecasting tools, and inter-departmental coordination
best practices.

Integrate with Customs and Port Authority
Systems: Work with government agencies to enable
direct digital submission of bills of lading, invoices,
and customs declarations through Falcon’s platform.
This will reduce manual paperwork significantly.

Introduce a Structured Feedback
Mechanism: Create a formal system for exporters to
report E-SCM satisfaction, technical issues, and
suggestions. Use this data for continuous
improvement (aligned with the 61.8% who value
continuous improvement).

Offer Tiered E-SCM Packages: For smaller
exporters (e.g., annual volume <50 lakhs), offer a
low-cost basic digital documentation package. For
larger exporters (X1Cr-10Cr), offer advanced
forecasting and analytics modules.

For Exporters (Clients of Falcon India Lines):

1.

Invest in Internal Coordination: Address the 49.1%
coordination gap by designating an internal E-SCM
champion who liaises between departments
(procurement, production, logistics, finance).

Adopt Simple Digital Forecasting Tools: Start with
free or low-cost spreadsheet-based forecasting
templates before moving to specialized software. Use
historical export data to improve accuracy.

Utilize Falcon’s Training Resources: Actively
participate in any training programs offered by Falcon
India Lines to build digital literacy.

7. LIMITATIONS OF THE STUDY

1.

Sample Size and Generalizability: The sample of
110 exporters, while adequate for analysis, is
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relatively small and drawn from a single logistics
provider in Chennai. Findings may not be
generalizable to other cities, logistics firms, or
industries.

2. Convenience Sampling: The use of convenience
sampling may introduce selection bias, as respondents
were self-selected and may have different attitudes
than non-respondents.

3. Cross-Sectional Design: Data were collected at a
single point in time (Jan-Mar 2026), capturing a
snapshot rather than trends over time. Longitudinal
research would be needed to assess changes in E-SCM
adoption.

4. Self-Reported Data: Responses are based on exporter
perceptions, which may be subject to social
desirability bias or inaccurate recall. No objective
system logs were analyzed.

5. Limited Scope of E-SCM Variables: The study
focused on a limited set of E-SCM practices (demand
forecasting, procurement, coordination). Other
important aspects such as RFID tracking, blockchain
for traceability, or Al-based logistics optimization
were not covered.

8. CONCLUSION

In today’s hyper-competitive global economy, customers
demand lower prices, better quality, greater variety, and faster
delivery. To compete, firms must become more flexible, agile,
and responsive. Increasingly, competition is no longer firm
versus firm but supply chain versus supply chain. E-Supply
Chain Management (E-SCM) is not merely an optional
technology upgrade but a strategic necessity for exporters
seeking to remain viable.

This study conducted at Falcon India Lines Pvt. Ltd.,
Chennai, provides empirical evidence that E-SCM adoption
among its exporter-clients remains at an early, nascent stage.
While awareness of concepts such as demand forecasting is
moderate, actual implementation is hindered by significant
barriers:  lack  of  inter-departmental  coordination,
documentation burden, perceived high costs, and limited digital
integration with logistics partners. Statistical analysis
confirmed that demographic factors such as age, experience,
and export volume are associated with E-SCM practice levels,
yet ANOVA revealed that no single group is uniquely
disadvantaged—the barriers are systemic.

The majority of exporters currently view E-SCM practices
as less useful, which is a concerning perception given the
proven benefits of digital supply chains. However, the finding
that 61.8% focus on continuous improvement offers a
foundation for positive change. By addressing the specific
barriers identified—particularly through structured digital
platform upgrades, targeted training programs, and tighter
integration with customs and port authorities—Falcon India
Lines can significantly enhance supply chain performance for
its clients. Without such interventions, Chennai exporters risk
falling behind in the global digital trade revolution. The future
belongs to those who integrate, digitize, and coordinate.
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