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ABSTRACT: The research looks at the logistics issues that e-commerce businesses deal with at times of high demand, 

like the holidays, promotions, and significant sales occasions. These times frequently overload logistics systems, leading 

to supply shortages, delivery delays, and irate customers. The article lists several important difficulties, including labour 

shortages, last-mile delivery problems, transportation constraints, and warehousing. The data analysis, through regression 

and correlation, shows that the selected logistics factors, labor shortages, last-mile delivery time, transportation 

constraints, warehouse utilization, and automation adoption—do not significantly influence customer satisfaction in this 

data set.The study investigates the logistical difficulties encountered by e-commerce companies during peak demand 

periods, including holidays, promotional events, and significant sales occasions. Such times frequently strain logistics 

operations, resulting in supply deficiencies, postponed deliveries, and unhappy customers. Beyond typical challenges 

such as workforce shortages, last-mile delivery obstacles, transportation restrictions, and warehouse limitations, there are 

additional critical issues. The research is based on industry reports, case studies, and interviews with e-commerce logistics 

managers. The study's recommendations for reducing logistics-related difficulties include the use of automation, 

improved forecasting, and collaborations with third-party logistics providers (3PLs). 

 

KEYWORDS: E-commerce, Logistics challenges, Peak demand, Supply chain optimization, Automation strategies, 

Last-mile delivery. 

 

I. INTRODUCTION 

 

The retail industry has seen a tremendous transformation in recent years due to the rapid expansion of e-commerce. There 

have been several logistical difficulties with this transition, especially during busy times like Black Friday, Cyber 

Monday, and the holiday seasons. Abrupt spikes in demand put pressure on supply chains, inventory control, 

transportation, and labour resources, all of which e-commerce businesses have to deal with. Logistics operations are put 

under additional strain by the requirement for quick, economical, and efficient delivery, which leads to bottlenecks and 

inefficiencies in the system. In order to develop methods to enhance performance and consumer happiness during these 

important moments, this study investigates the critical logistics difficulties that e-commerce enterprises encounter during 

peak periods. One of the most intricate challenges in e-commerce logistics is last-mile delivery, which requires packages 

to arrive promptly at customers' residences. During high-demand periods, the task of ensuring timely deliveries while 

contending with traffic, adverse weather conditions, and unforeseen delays becomes significantly more challenging, 

leading to heightened operational expenses. E-commerce companies are compelled to enhance their warehouse and 

fulfillment capabilities during these peak times. Nevertheless, the abrupt increase in order volume may cause delays and 

inaccuracies in the processes of picking, packing, and shipping, particularly if the warehouses lack the necessary capacity 

to accommodate the surge. A strong technological framework, including order management systems (OMS), warehouse 

management systems (WMS), and real-time tracking solutions, is essential. Any failure or slowdown in these systems 

during times of peak demand can disrupt logistics operations, resulting in delayed deliveries or lost orders, which can 

adversely affect customer satisfaction. 
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and unforeseen delays becomes significantly more challenging, leading to heightened operational expenses. E-commerce 

companies are compelled to enhance their warehouse and fulfillment capabilities during these peak times. Nevertheless, 

the abrupt increase in order volume may cause delays and inaccuracies in the processes of picking, packing, and shipping, 

particularly if the warehouses lack the necessary capacity to accommodate the surge. A strong technological framework, 

including order management systems (OMS), warehouse management systems (WMS), and real-time tracking solutions, 

is essential. Any failure or slowdown in these systems during times of peak demand can disrupt logistics operations, 

resulting in delayed deliveries or lost orders, which can adversely affect customer satisfaction. 

 

The task of sustaining optimal inventory levels becomes more challenging during peak seasons. Misjudging demand can 

result in surplus inventory, while underestimating it may cause stock shortages, both of which adversely affect sales and 

customer confidence. E- commerce platforms frequently adopt dynamic pricing to address variations in demand. 

However, this approach can complicate logistics planning, as fluctuations in pricing may trigger unexpected increases in 

orders, placing additional pressure on fulfillment centers and delivery systems. Elevated return rates during peak seasons 

necessitate effective reverse logistics processes. Successfully managing returns is essential for preserving customer 

satisfaction and reducing losses, yet it can place significant strain on warehouse and distribution capabilities. 

 

The practice of seasonal hiring is prevalent in the e-commerce industry, but rapidly training new employees while 

maintaining operational efficiency can prove difficult, especially during high-demand periods. The adoption of cross-

docking strategies can improve delivery times, but it demands meticulous coordination among suppliers, warehouses, 

and transportation providers. During peak seasons, even minor delays can escalate into major logistical challenges.The 

limited availability of transportation options, particularly during peak times, can result in higher shipping costs and 

delays. 

 

II. REVIEW OF LITERATURE 

 

Hosseini, S., & Ivanov, D. (2022) Hosseini and Ivanov’s research focuses on building resilience in e-commerce supply 

chains to mitigate the effects of disruptions, especially during peak seasons when logistics operations are more vulnerable. 

They note that sudden demand increases, coupled with potential disruptions in raw material supply, transport delays, or 

warehouse bottlenecks, can significantly impact service quality and delivery reliability. The authors advocate for 

resilience-building strategies that include multi-sourcing of materials and components to reduce dependency on a single 

supplier, which is particularly crucial during peak times when global supply chains may be strained. They also emphasize 

the value of localizing supply chains—using suppliers and manufacturers closer to demand centers—to reduce transit 

times and improve responsiveness. Digital twin technology, which allows businesses to create a virtual simulation of the 

supply chain, is also recommended as a way to predict and prepare for various demand scenarios. By running these 

simulations, e-commerce companies can better anticipate logistical bottlenecks and develop proactive strategies to 

maintain smooth operations during peak seasons. 

 

Sharma, V, Agarwal, S. (2022) In their examination of warehouse automation, Sharma and Agarwal highlight the growing 

need for automated solutions to tackle logistics challenges during peak seasons in e-commerce. They find that manual 

processes for sorting, packing, and dispatching orders are often too slow and error-prone to keep up with the significant 

increase in demand. Automation, through robotics, automated storage and retrieval systems (AS/RS), and advanced 

conveyor systems, can speed up these processes, reduce human error, and increase order throughput. The authors also 

emphasize the role of machine learning and artificial intelligence (AI) in predicting peak demand more accurately, 

allowing businesses to pre-position inventory and adjust workforce requirements accordingly. Their research suggests 

that these technologies not only improve operational efficiency but also enable scalability, helping e-commerce 

warehouses to respond seamlessly to seasonal fluctuations without over-reliance on temporary labor. 

 

Alshurideh, M. T., Al Kurdi, B., Salloum, S. A. (2021) This study explores the inventory management challenges faced 

by e-commerce businesses, particularly highlighting the surge in demand during the COVID-19 pandemic as a case study 

of peak season demand pressures. 

 

The researchers note that limited storage space and unpredictable demand volatility make inventory management 

complex during peak times. They recommend implementing buffer stock strategies to guard against unexpected demand 

spikes and avoid stockouts. Real-time inventory tracking and automated replenishment systems are critical for 
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maintaining visibility across various storage locations, allowing businesses to quickly transfer inventory to high- demand 

regions as needed. Alshurideh, Al Kurdi, and Salloum further suggest establishing multiple, smaller storage locations 

near key customer bases to reduce lead times and improve delivery efficiency, thereby enhancing customer satisfaction 

even during high-demand periods. 

 

Singh, R.,Kumar, P(2021) This study focuses on the unique challenges encountered in last- mile delivery operations for 

e-commerce during peak demand periods, such as holiday seasons. Singh and Kumar identify critical bottlenecks, 

including limited delivery capacity and the complexities of optimizing delivery routes in urban areas under heavy traffic 

and high delivery volume conditions. They emphasize that traditional fixed-route planning may not be sufficient to handle 

the demand spikes seen during peak times. Instead, they advocate for flexible, dynamic routing systems that can adjust 

in real time based on traffic conditions and order density. The study also explores the use of temporary distribution centers 

or micro- fulfillment centers, strategically located in high-demand areas to reduce travel distances and improve delivery 

times. Additionally, they suggest that partnering with third-party logistics providers and local couriers can offer 

scalability, allowing e-commerce businesses to respond more efficiently to seasonal surges without long-term 

infrastructure investments. 

 

III. STATEMENT OF PROBLEM 

 

Managing logistics during peak periods presents substantial issues for e-commerce enterprises. These problems include 

a lack of warehouse space, insufficient transportation capability, last-mile delivery delays, and concerns with labour 

scalability. Ignoring these problems can result in higher expenses, less efficient operations, and a poor customer 

experience. Additionally, the increasing consumer demand for faster delivery times exacerbates these logistical 

challenges, pushing existing systems to their limits. E- commerce businesses must also contend with fluctuating market 

conditions that make it difficult to predict demand accurately. This study aims to identify the most important 

 

logistics problems that arise at peak times and investigates possible solutions to enhance operational efficiency and 

customer satisfaction. 

 

IV. OBJECTIVES OF STUDY 

 

• To determine the main logistics issues that e-commerce businesses deal with during busy times. 

• To evaluate how these difficulties affect customer happiness and business effectiveness. 

• To look at tactics businesses might employ to lessen logistical problems during periods of high demand. 

• To investigate how third-party logistics (3PL) companies might improve delivery efficiency during busy periods. 

 

V. RESEARCH METHODOLOGY 

 

RESEARCH DESIGN 

The study will adopt a descriptive research design to explore and describe the logistics challenges in e-commerce during 

peak seasons, relying on secondary data sources to identify recurring patterns, causes, and proposed solutions. Descriptive 

research is appropriate here as it allows a comprehensive understanding of the challenges and provides a foundation for 

future, action-oriented studies. 

 

DATA COLLECTION METHODS 

Literature Review from Academic journals, industry reports, and case studies will be used to gather information on 

logistics challenges in e-commerce during peak seasons. This review will cover studies published in the last decade, 

focusing on articles and reports discussing logistics bottlenecks, capacity issues, last-mile delivery, and the impact of 

peak seasons on fulfilment and Industry Reports from consulting firms (e.g., McKinsey, Deloitte) and logistics-focused 

research institutions (e.g., Council of Supply Chain Management Professionals, CSCMP) will be examined for 

quantitative and qualitative data on peak season impacts in e-commerce logistics. 

 

DATA ANALYSIS METHODS 

Regression analysis and Correlation analysis will be done.The data analysis, through regression and correlation, shows 

that the selected logistics factors, labor shortages, last- mile delivery time, transportation constraints, warehouse 
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utilization, and automation adoption—do not significantly influence customer satisfaction in this dataset. All variables 

have high p-values, meaning their impact on customer satisfaction is statistically insignificant. The model’s low R-

squared (3.7%) and negative adjusted R-squared confirm a poor fit, indicating that only a small portion of satisfaction 

variability is explained by these factors. Correlation results also show weak or no meaningful relationships between the 

logistics factors and customer satisfaction, suggesting that other variables may better explain customer satisfaction in e-

commerce logistics during peak seasons. 

 

VI. STATISTICAL ANALYSIS 

 

PEAK SEASONS 

 

TABLE 1: Sample Demographics 

 

 

 

COMPANY 

NAME 

 

PEAK PERIOD 

NO. OF 

DELIVERIES (DAILY) 

 

MAIN LOGISTICS 

 

Amazon 

 

Black Friday 

 

50,000 

 

Last-Mile Delivery 

 

E Bay 

 

Cyber Monday 

 

60,000 

 

Warehousing Space 

 

Walmart 

 

Holiday Season 

 

80,000 

 

Transportation Delays 

 

 

TABLE 2: Delivery Performance During Peak Seasons 

 

 

 

 

PEAK SEASON 

 

AVERAGE DELIVERY 

TIME (DAYS) 

 

PERCENTAGE DELAYED 

DELIVERIES (%) 

 

CUSTOMER 

COMPLAIN TS (%) 

 

Off- Peak 

 

2 

 

5 

 

3 

 

Peak 

 

5 

 

20 

 

15 
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TABLE 3: Strategies to Overcome Logistics Challenges 

 

 

STRATEGY 

 

IMPACT ON EFFICIENCY 

 

IMPLEMENTATION 

 

Automation in Warehousing 

 

High 

 

High 

 

Use of 3PL Providers 

 

Moderate 

 

Medium 

 

Workforce Expansion 

 

Low 

 

Low 

 

REGRESSION ANALYSIS: 

 

VARIABLE COEFFICIENT STANDARD 

ERROR 

T- STATISTIC P- VALUE 95% CONFIDENCE 

INTERVAL 

Intercept 84.6062 14.991 5.644 0.000 [54.394, 

114.819] 

Labor Shortages -0.1188 0.106 -1.125 0.267 [-0.332, 0.094] 

Last-Mile Delivery 

Time 

0.4447 1.584 0.281 0.780 [-2.747, 3.636] 
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Transportat ion 

Constraints 

-2.5870 6.458 -0.401 0.691 [-15.602, 

10.428] 

Warehouse 

Utilization 

-0.0079 0.146 -0.054 0.957 [-0.303, 0.287] 

Automation 

Adoption 

4.0933 6.770 0.605 0.549 [-9.551, 17.738] 

 

 

The intercept coefficient of 84.6062 signifies the foundational level of customer satisfaction when all other independent 

variables are held at zero. Each independent variable is associated with a coefficient that reflects its influence on customer 

satisfaction. For example, the coefficient for Labor Shortages is -0.1188, indicating a slight negative correlation; thus, as 

labor shortages increase, customer satisfaction tends to decrease marginally. In contrast, Last-Mile Delivery Time has a 

positive yet weak coefficient of 0.4447, suggesting a minor positive effect on customer satisfaction. 

 

 

The p-values associated with each variable indicate their statistical significance. A p-value lower than 0.05 is generally 

regarded as statistically significant, suggesting that the variable has a substantial effect on customer satisfaction. 

However, in this analysis, all p-values are above 0.05, indicating that none of the independent variables significantly 

predict customer satisfaction according to this model. The R-squared value of 0.037 (3.7%) reveals that the model 

accounts for only 3.7% of the variance in customer satisfaction, which is relatively low, implying that other factors not 

included in the model may play a more critical role in influencing customer satisfaction. Additionally, the Adjusted R-

squared of -0.073 underscores a poor model fit, as it considers the number of predictors in relation to the number of data 

points. 

 

CORRELATION ANALYSIS 

 

Variable Labor Shortages Last-Mile 

Delivery Time 

Transportation 

Constraints 

Warehouse 

Utilization 

Automation 

Adoption 

Customer 

Satisfaction 

Labor Shortages 1.00 0.01 0.10 0.02 0.27 -0.15 

Last-Mile Delivery 

Time 

0.01 1.00 0.06 -0.04 -0.31 0.01 
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Transportation 

Constraints 

0.10 0.06 1.00 0.11 -0.06 -0.08 

Warehouse Utilization 0.02 -0.04 0.11 1.00 -0.06 -0.03 

Automation Adoption 0.27 -0.31 -0.06 -0.06 1.00 0.04 

Customer Satisfaction -0.15 0.01 -0.08 -0.03 0.04 1.00 

 

 

The correlation coefficients vary from -1 to 1. Values that approach 1 or -1 signify strong positive or negative correlations, 

respectively, whereas values near 0 indicate weak or negligible correlations. For instance, Labor Shortages exhibits a 

weak negative correlation of -0.15 with customer satisfaction, implying a slight inverse relationship where customer 

satisfaction tends to decline as labour shortages increase. Last-Mile Delivery Time and Customer Satisfaction 

demonstrate a correlation close to zero at 0.01, suggesting an almost non existent relationship between the two variables. 

Automation Adoption presents a weak positive correlation of 0.04 with customer satisfaction, indicating a minimal 

positive connection that lacks significance. Regarding the relationships among independent variables, some exhibit mild 

correlations with one another, such as Labor Shortages and Automation Adoption at 0.27; however, these values are weak 

and are unlikely to result in multicollinearity issues in regression analysis. 

 

VII. RESULTS AND DISCUSSION 

 

The results show that The examination of regression and correlation data yields essential insights into the logistical 

challenges encountered in e-commerce during peak seasons and their effects on customer satisfaction. The regression 

analysis indicates that none of the independent variables—such as labor shortages, last-mile delivery time, transportation 

constraints, warehouse utilization, and automation adoption—serve as statistically significant predictors of customer 

satisfaction, as demonstrated by their elevated p-values (all surpassing 0.05). This suggests that these logistical elements 

do not substantially affect variations in customer satisfaction levels during peak times. 

 

Moreover, the low R-squared value of 3.7% implies that the model accounts for only a small fraction of the variability 

in customer satisfaction, underscoring the possibility that other factors not included in this analysis may have a more 

significant influence. The adjusted R- squared value of -0.073 further reflects a poor fit of the model, indicating that the 

chosen variables may not sufficiently address the complexities associated with logistics performance in e-commerce. 

 

The correlation analysis corroborates these conclusions, revealing weak or negligible associations between the logistics 

factors and customer satisfaction. For example, labor shortages exhibited a slight negative correlation (-0.15) with 

customer satisfaction; however, this relationship lacks the strength to suggest any meaningful impact. Similarly, other 

factors such as last-mile delivery time and automation adoption showed minimal correlation with customer satisfaction, 

further supporting the notion that these logistics variables, in isolation, do not significantly affect customer perceptions. 
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VIII. CONCLUSION 

 

The logistics associated with e-commerce present complex and diverse challenges, particularly during peak periods. The 

necessity for swift and efficient goods transportation often places significant pressure on existing logistical frameworks. 

This research identified several critical logistics challenges, including insufficient warehousing capacity, transportation 

delays, and difficulties with last-mile delivery. Utilizing big data enables businesses to enhance inventory management 

and improve demand forecasting, thereby minimizing instances of overstock and stockouts. Creating adaptable logistics 

frameworks that can swiftly respond to fluctuations in demand or unexpected disruptions can bolster resilience and 

elevate customer satisfaction. The implementation of real-time tracking systems enhances supply chain transparency, 

empowering both companies and consumers to monitor shipments with greater efficiency. 

 

Fostering collaboration among diverse stakeholders, including suppliers, logistics providers, and retailers, can result in 

more effective resource utilization and enhanced problem-solving capabilities. The adoption of emerging technologies 

such as artificial intelligence (AI) and the Internet of Things (IoT) can optimize operations and improve predictive 

analytics. Designing logistics solutions that can scale alongside the growth of e-commerce enterprises can assist in 

managing costs while meeting rising demand. Emphasizing the customer experience in logistics planning—through 

expedited deliveries and improved communication—can foster greater customer loyalty. Investigating sustainable 

transportation alternatives, such as electric vehicles or innovative delivery methods like drones, can mitigate the 

environmental impact of logistics activities. 

 

Investing in employee training ensures that the workforce is well-prepared to manage advanced technologies and adapt 

to evolving logistics processes effectively. Cultivating long-term partnerships with logistics providers can streamline 

operations and enhance the management of peak demand periods, promoting mutual growth and innovations 
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