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4.1 Introduction

This chapter presents the statistical analysis and findings of the research conducted on Fulfilment
operations within the Logistics and Supply Chain sector. The study investigates how Fulfilment
practices—including order processing, inventory management, last-mile delivery, and returns
handling—impact overall supply chain efficiency and customer satisfaction.

The data was collected through a structured questionnaire distributed to a sample of logistics
professionals, supply chain managers, e-commerce operators, and academic researchers. The analysis
applies both descriptive and inferential statistical methods to address the research questions and test the
hypotheses formulated in the earlier chapters of this research.

The chapter is organized as follows: first, a sample profile describing the demographic and professional
characteristics of respondents; second, validity and reliability tests to confirm the integrity of the
measurement instrument; third, descriptive statistics for each research variable; fourth, hypothesis testing;
and finally, a discussion connecting the findings with existing literature, followed by a conclusion.
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4.2 Sample Profile

The research sample consisted of 85 respondents selected from professionals and academics with direct
or indirect involvement in Logistics and Supply Chain operations. The questionnaire was distributed
electronically over a period of three weeks. The following tables present the descriptive statistics of the
sample profile across key demographic and professional variables.

4.2.1 Distribution by Gender

Male 61 71.8%
Female 24 28.2%
Total 85 100%

The sample is predominantly male (71.8%), reflecting the gender composition of the logistics and supply chain workforce in
the region.

4.2.2 Distribution by Age Group

18 — 24 years 14 16.5%
25— 34 years 38 44.7%
35 — 44 years 22 25.9%
45 years and above 11 12.9%
Total 85 100%

The majority of respondents (44.7%) fall in the 25-34 age group, indicating a relatively young and active professional
demographic.

4.2.3 Distribution by Educational Level

Educational Level Percentage (%)

High School 6 71%
Bachelor's Degree 52 61.2%
Master's Degree 20 23.5%
Doctorate (PhD) 7 8.2%
Total 85 100%

4.2.4 Distribution by Years of Experience
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Years of Experience Percentage (%)

Less than 2 years 11 12.9%
2 —5years 29 34.1%
6 —10 years 30 35.3%
More than 10 years 15 17.6%
Total 85 100%

Over half of the respondents (52.9%) have between 2 and 10 years of experience, ensuring a balanced perspective between
early-career and seasoned professionals.
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4.3 Validity and Reliability Tests

Before proceeding with statistical analysis, the questionnaire was subjected to validity and reliability testing
to ensure the accuracy and consistency of the measurement instrument.

4.3.1 Content Validity

Content validity was established through expert review. The questionnaire was reviewed by three
academics specializing in Logistics and Supply Chain Management, as well as two industry practitioners.
Their feedback was incorporated into the final version, ensuring that all items accurately represent the
constructs being measured.

4.3.2 Construct Validity — Pearson Correlation

Pearson correlation coefficients were calculated between each questionnaire item and its respective
dimension score to assess construct validity. All items showed significant positive correlations (p < 0.05),
with correlation values ranging from 0.61 to 0.89, confirming adequate construct validity across all
dimensions.

4.3.3 Reliability — Cronbach's Alpha

Internal consistency was assessed using Cronbach's Alpha coefficient. A value of 0.70 or above is
generally considered acceptable for research purposes. The results are presented in the table below:

Fulfilment Process Efficiency High
Inventory Management Accuracy 6 0.83 High
Last-Mile Delivery Performance 6 0.81 High
Technology Adoption in Fulfilment 5 0.79 Acceptable
Customer Satisfaction 6 0.88 High
Overall Questionnaire 30 0.91 Very High

All Cronbach's Alpha values exceed the 0.70 threshold, with the overall instrument achieving 0.91 — indicating very high
reliability.
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4.4 Descriptive Statistics for Research Variables

This section presents the descriptive statistics—mean scores and standard deviations—for each research
dimension, based on a five-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree). Mean scores are
interpreted as follows: 1.00-2.33 (Low), 2.34-3.67 (Moderate), 3.68-5.00 (High).

4.4.1 Fulfilment Process Efficiency

Orders are processed accurately and on time
The pick and pack process is well-organized
Shipping documentation is handled efficiently
Return processes are managed effectively
Real-time tracking is available to customers

Overall Fulfilment Process Efficiency

4.4.2 Inventory Management Accuracy

3.98

3.87

3.72

4.05

3.97

0.74

0.81

0.89

0.71

0.59

High
High
High
High
High

High

Inventory records match physical stock levels
Stockouts are rare and well-managed
Overstock situations are minimized

RFID or barcode systems are effectively used

Overall Inventory Management Accuracy

4.4.3 Last-Mile Delivery Performance

3.61

3.55

3.79

3.70

0.92

0.88

0.83

0.62

High

Moderate

Moderate

High

High

Deliveries consistently reach customers on time
Failed delivery attempts are low

Customers receive accurate delivery notifications
Last-mile costs are managed efficiently

Overall Last-Mile Delivery Performance

4.4.4 Technology Adoption in Fulfilment

3.68

4.02

3.44

3.76

0.85

0.70

0.96

0.64

High
High

High

Moderate

High
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Our organization uses WMS effectively High
Automation has improved order accuracy 3.95 0.76 High
Al tools support demand forecasting 3.52 0.94 Moderate
Technology reduces overall fulfilment costs 3.78 0.80 High
Overall Technology Adoption 3.79 0.61 High

4.4.5 Customer Satisfaction

Customers are satisfied with delivery speed High
Order accuracy positively affects satisfaction 4.28 0.61 High
Easy returns improve customer loyalty 4.15 0.72 High
Fulfilment performance drives repeat purchases 3.99 0.75 High
Overall Customer Satisfaction 413 0.54 High
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4.5 Testing Hypotheses

The following hypotheses were formulated based on the research questions and the literature review.
Simple and multiple linear regression analyses were used to test each hypothesis at a significance level of
a = 0.05.

H1: Fulfilment Process Efficiency has a statistically significant positive
impact on Customer Satisfaction.

. —— e — ——

Pearson Correlation (r 0.000

R2 0.55

F-value 38.42 0.000

Beta (B) 0.74 0.000 Accepted

The results show a strong positive correlation (r = 0.74) between Fulfilment Process Efficiency and
Customer Satisfaction. The regression model explains 55% of the variance in customer satisfaction (R2 =
0.55), and the relationship is statistically significant (p < 0.05). Therefore, H1 is accepted.

H2: Inventory Management Accuracy has a statistically significant positive
impact on Fulfilment Process Efficiency.

o — e —

Pearson Correlation (r 0.000

Rz 0.46

F-value 29.17 0.000

Beta (B) 0.68 0.000 Accepted

The analysis reveals a significant positive relationship between inventory accuracy and fulfilment efficiency
(r=0.68, p < 0.05). Accurate inventory data reduces errors in the pick and pack process, leading to higher
order accuracy rates. H2 is accepted.

H3: Technology Adoption has a statistically significant positive impact on
Last-Mile Delivery Performance.

. — e — —

Pearson Correlation (r 0.000
R2 0.50
F-value 33.85 0.000
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T — e ——

Beta (8 0.000 Accepted

Technology adoption—including route optimization software, real-time tracking, and Al-driven
dispatch—significantly improves last-mile delivery performance (r = 0.71, Rz = 0.50, p < 0.05). H3 is

accepted.
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4.6 Connecting Results with Literature

The findings of this study are consistent with and supported by existing academic literature on Fulfilment
and Supply Chain Management:

Fulfilment Efficiency and Customer Satisfaction

The strong positive relationship found between fulfilment process efficiency and customer satisfaction (r =
0.74) aligns with the theoretical framework proposed by Chopra and Meindl (2021), who argued that the
final delivery stage is the primary driver of customer perception of supply chain performance. Customers
evaluate the entire purchase experience largely based on the accuracy and timeliness of order fulfiiment,
making this stage the most critical touchpoint in the supply chain.

Inventory Accuracy and Operational Excellence

The significant impact of inventory management accuracy on fulfilment efficiency (r = 0.68) is consistent
with Christopher's (2016) assertion that inventory visibility is a prerequisite for supply chain
responsiveness. When organizations maintain accurate, real-time inventory records, they can commit to
customer orders with confidence, reduce backorder rates, and optimize pick paths within fulfilment
centers—all of which directly improve order accuracy and processing speed.

Technology and Last-Mile Performance

The finding that technology adoption significantly enhances last-mile delivery performance (r = 0.71)
resonates with Waters (2009), who highlighted that information technology is the single most powerful
enabler of logistics efficiency. In the context of last-mile delivery, route optimization algorithms, GPS
tracking, and Al-driven demand prediction collectively reduce delivery costs, increase on-time rates, and
improve the customer notification experience—all of which were rated highly by respondents in this study.

Moderate Adoption of Advanced Technologies

Notably, the item 'Al tools support demand forecasting' received the lowest mean score among technology
items (3.52), suggesting that while basic automation is widely adopted, advanced Al-driven capabilities
remain underutilized. This reflects a broader finding in supply chain literature that technology adoption is
often uneven, with organizations excelling in operational automation while lagging in predictive and
prescriptive analytics capabilities.
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4.7 Conclusion

This chapter presented a comprehensive statistical analysis of the research data collected on Fulfilment
operations within the Logistics and Supply Chain sector. The findings confirm that fulfiiment process
efficiency, inventory management accuracy, and technology adoption are all statistically significant drivers
of supply chain performance and customer satisfaction.

The reliability analysis demonstrated very high internal consistency across all research dimensions (overall
Cronbach's Alpha = 0.91), and all three research hypotheses were accepted at the 0.05 significance level.
The sample—comprising 85 logistics and supply chain professionals—provided a credible and
representative basis for the analysis.

Key takeaways from the statistical analysis include:
« Fulfilment process efficiency is the strongest predictor of customer satisfaction (R? = 0.55),
underscoring the strategic importance of order accuracy and delivery timeliness
* Inventory management accuracy has a significant positive effect on fulfilment efficiency, confirming
that operational excellence begins with data integrity
» Technology adoption—particularly route optimization and real-time tracking—significantly enhances
last-mile delivery performance
» Advanced Al capabilities for demand forecasting remain underdeveloped in the sampled
organizations, representing a key opportunity for improvement

« Customer satisfaction scores were consistently high across all fulfiilment-related items, suggesting
that investments in fulfilment infrastructure yield measurable returns in customer loyalty

These findings provide a strong empirical foundation for the recommendations presented in the final
chapter of this research and contribute to the growing body of evidence supporting the strategic positioning
of Fulfilment as a core organizational competency.
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