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Abstract: The study has explored the 

optimisation of ‘last-mile delivery’ in e-

commerce and logistics. The study has 

been focusing on improving operational 

efficiency. It has aimed to improve 

customer satisfaction. The ‘findings of the 

study’ have examined the key challenges 

such as ‘congestion, high costs, and 

environmental impact’ while highlighting 

innovative solutions such as ‘AI-powered 

route optimisation, autonomous vehicles, 

and sustainable practices’. The research 

has been evaluating strategies for 

‘recommending better communication, 

efficient delivery management, advanced 

tracking systems, and eco-friendly 

solutions’. Findings have suggested that 

technological integration as well as 

strategic partnerships is required to 

balance ‘speed, cost, and sustainability in 

last-mile delivery’. 
Keywords: ‘Last-mile delivery’, ‘E-

commerce’, ‘Logistics’ 

I. INTRODUCTION 
A. Background to Study 
The optimisation of ‘last-mile delivery’ in 

logistics management in the ‘e-commerce 

sector’ has been for improving ‘operational 

efficiency’ as well as ‘customer 

satisfaction’. In the current business 

scenario, online shopping has continuously 

developed and grown, with the demand for 

cost-effective, faster, and reliable solutions 

for delivery [1]. It has been intensified for 

the customers' purchasing behaviour as 

well.  

B. Overview 
‘Last-mile delivery’ especially in ‘e-

commerce logistics’ has been referred to as 

the final stage of product transportation 

from a distribution centre to the doorstep of 

the customer. The delivery phase has been 

sometimes the most time-consuming as 

well as costly part of the supply chain [2]. 

The last stage has been heavily influenced 

by customer satisfaction as well as 

operational efficiency.  

C. Problem Statement 
The current market has significantly shown 

the ‘rapid growth of e-commerce’ has led to 

increased demand for efficient last-mile 

delivery solutions. It has been crucial for 

aligning ‘customer satisfaction’ as well as 

cost management. Furthermore, ‘last-mile 

delivery’ has faced several challenges that 

have included ‘traffic congestion, high 

operational costs, delivery delays, and 

environmental concerns’. All the issues not 

only impact the profitability of e-commerce 

companies but also align with the overall 

customer experience. Despite 

advancements in technology and logistics, 

the optimisation of last-mile delivery has 

remained a critical problem. The research 

aims to explore as well as identify key 

technologies used for ‘last-mile delivery 

optimisation’, strategies used to get 

efficient last-mile delivery along with that, 

and key innovations to ‘optimise last-mile 

delivery’. It has been enhancing efficiency 

by reducing costs, as well as improving 

‘customer satisfaction’. 

D. Aim and Objectives 
‘The aim of the study’  

The aim of the research has been efficient 

optimisation of last-mile delivery in e-

commerce Logistics. The other aim of the 

study is to understand how the last mile 

delivery has been providing efficient 

solutions in managing effective delivery 

solutions in logistics operations. In 

addition, it has been ensuring how 
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organisations have used last-mile delivery 

to get better customer satisfaction.  

Objectives of the study  

The Objective of the research has been 

based on the four objectives such as 1) to 

understand the effectiveness of logistics 

efficiency in e-commerce business. 2) To 

analyse the importance of using last-mile 

delivery ineffective logistic management 

by the e-commerce sector 3) to evaluate the 

key challenges faced by organisations such 

as e-commerce in adopting last-mile 

delivery in logistic operations. 4) To 

recommend strategies to cope with the 

challenges faced by the e-commerce 

organisation using the last-mile delivery 

implementation in logistic management 

E. Scope and Significance 
The scope of the study has been based on 

optimising last-mile delivery within e-

commerce logistics. The research has been 

examining key strategies, such as 

innovations and technologies that have 

been aimed at improving the cost-

effectiveness and efficiency of the final 

phase of delivery. The scope of the research 

has included evaluating the requirement of 

‘advanced tracking systems, route 

optimisation, and electric vehicles, drones, 

and solutions related to autonomous 

delivery’. Apart from that, the study has 

analysed the environmental impact of last-

mile delivery. It has also been associated 

with the potential practices of 

sustainability. It has been considered the 

key challenges that have been faced by 

logistics providers, such as ‘customer 

expectations, traffic congestion, and 

delivery accuracy’. It has a great focus on 

enhancing both customer satisfaction as 

well as operational performance. 

The significance of this research aligned 

with its potential to gain valuable insights 

into optimising last-mile delivery. It has 

been used as a ‘critical aspect’ of e-

commerce logistics. Organisations 

especially e-commerce businesses must be 

required to address the key challenges that 

have been associated with the final phase of 

delivery. By identifying effective 

innovative and strategic technologies, the 

research has been helping companies 

‘reduce costs, improve delivery efficiency, 

and enhance customer satisfaction’. 

Additionally, the research has highlighted 

opportunities for sustainability in logistics. 

It has been contributing to more practices 

based on environmentally friendly and 

sustainable approaches. The findings of the 

study have benefited the e-commerce 

businesses where the logistics providers, as 

well as the policymakers, have been 

striving for improved supply chain 

performance as well as lowered 

environmental impact. 

II. LITERATURE REVIEW 
Efficiency of logistic management in the 

e-commerce industry  

Efficiency required in logistics 

management has been ‘critical to the 

success of the e-commerce industry’. It has 

been associated with reliable, fast, and cost-

effective delivery, which has played a role 

in the satisfaction of customers [2]. ‘E-

commerce companies’ have been facing 

barriers of managing vast quantities of 

orders that have been integrated with tight 

delivery windows as per the varying 

expectations of the customers.  

Use of ‘last-mile delivery in logistic 

operations’  

‘Last-mile delivery’ has been used as a 

crucial component of logistics operations. It 

‘refers to the final stage of the processes 

where products have been transported from 

a local hub or distribution centre to the 

doorstep of the customers. It has been 

directly affecting the ‘cost-effectiveness, 

efficiency, and overall satisfaction of the 

customers’ in e-commerce as well as retail 

logistics. As the final stage of the ‘supply 

chain’, the use of ‘last-mile delivery’ has 

represented a significant portion of the 

‘costs of the logistics’, often ‘accounting 

for up to 50% of the expenses of total 

delivery’ [3]. On the other hand, it has been 

stated that efficient operations of last-mile 

delivery have been essential for meeting the 

expectations of the customer for getting a 

fast and reliable service. Technologies such 
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as GPS tracking, route optimisation 

software, and data analytics have helped 

logistics providers to improve delivery 

efficiency. It has reduced the consumption 

of fuel while ensuring timely deliveries. 

Henceforth, methods of innovative 

delivery, such as ‘drones, or crowd-sourced 

delivery models’ have been aligned with 

eco-friendly rapid logistic services. 

Challenges faced by the e-commerce 

sector to use the last-mile delivery  

The e-commerce sector has faced several 

challenges in utilising ‘last-mile delivery’ 

effectively, which has been affecting both 

customer satisfaction as well as operational 

efficiency. The association of the high costs 

has been used, as the biggest challenge such 

as ‘last-mile delivery’ has been often 

associated with the most expensive part of 

the supply chain. It has been accounting for 

a potential portion of logistics costs. In the 

case of raising the demand for faster 

deliveries, the operations of e-commerce 

companies have been faced with rising 

costs that have been related to challenges 

such as ‘fuel, labour, and transportation’ 

[3]. Apart from that, traffic and congestion 

have been used as potential challenges in 

operating the logistics. The ‘urban 

congestion’ has delayed deliveries, 

particularly in areas, which are densely 

populated. It has led to longer delivery 

windows, inefficiencies, and increased 

costs of operations. It has been making it 

difficult to justify the customer's 

expectations for getting timely service. 

Recommendations for effectively 

managing the last mile delivery in the 

logistic operations in the e-commerce 

industry  

Organisations need to manage the last mile 

delivery such as route optimisation. Using 

‘advanced route planning’ and optimisation 

of the software has reduced travel time as 

well as fuel costs. It has been improving 

efficiency in the delivery. On the other 

hand, the ‘AI-powered algorithms’ have 

been dynamically adjusting routes. The 

routes have been based on ‘weather 

conditions and real-time traffic data’. The 

organisations can implement localised 

warehousing by establishing micro-

warehouses that can be closer to urban 

centres. It has allowed for faster deliveries. 

It can help meet the demands of the 

customers for more cost-effective and 

quicker service [3]. Alternative delivery 

methods can be used by the organisations 

by exploring new delivery methods. The 

methods such as autonomous vehicles, 

drones, or crowd sourced delivery 

networks. It can help in lowering the 

operational costs, enhance flexibility and 

speed up deliveries. 

III. METHODOLOGY 
A. Research Design 
An ‘exploratory research design’ has been 

used in this study in order to investigate the 

evolving as well as complex nature of ‘last-

mile delivery’ in e-commerce logistics. It 

has allowed for an ‘open-ended 

exploration’ of various challenges, 

technological innovations, and strategies 

helping to ‘gain insights, identify patterns, 

and involve a deeper understanding’ of the 

subject for further investigation. 

B. Data Collection Method 
The study has employed both qualitative 

and quantitative data collection methods. 

Quantitative data has been gathered from 

various metrics and statistical records. It 

has been enabling analysis in the medical 

sector. In contrast, the qualitative data has 

been sourced from reputable journals as 

well as other reliable references, facilitating 

a thorough analysis with authentic 

information. 

C. Metrics of Evaluation 

Metrics  Description  Evaluation 

method  

Optimisi

ng last-

mile 

delivery 

Transparent 

mechanisms of 

tracking have 

‘reduced failed 

deliveries and 

returns’. In 

general, a 

‘multi-faceted 

Multi-

faceted 

approach 
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approach 

combining 

collaboration, 

technological 

innovation, and 

customer-

centricity has 

become vital 

for optimising 

last-mile 

delivery’ [1]. 

Deliveri

es based 

on time 

and 

location 

The ‘rapid 

increase of 

‘electronic 

commerce’ has 

entailed an 

increase in 

logistic 

complexity The 

last-mile 

logistics has 

been a critical 

element in 

deliveries. 

Since users 

have been 

preferring 

goods to be 

delivered at 

home. One of 

the biggest 

challenges 

faced by e-

commerce is to 

lower the 

number of 

incidents that 

have occurred 

in the ‘delivery 

of products’ to 

the homes of 

customers’ [2]. 

Secondary 

method 

Last-

mile 

vehicle 

routing 

Computational 

experiments 

have indicated 

using 

‘customer-

related 

Secondary 

method 

presence’ ‘data 

can yield 

savings as large 

as 40% in 

system-wide 

costs’. It has 

been compared 

with those of 

‘traditional 

vehicle routing 

solutions’ [3]. 

Table 1: Metrics of evaluation 

(Source: Self-Developed) 

IV. RESULTS 
A. Data Presentation 

 
Figure 1: E-commerce market in the 

UK 

(Source: [4]) 

Revenue in the ‘e-commerce market’ has 

been projected to reach ‘$144.20 billion’ in 

the year 2022. Revenue has been expected 

to show an ‘annual growth rate’ of ‘CAGR 

2021-2025’ of 6.97% [4]. It has resulted in 

a projected ‘market volume’ of $188.80 

billion by the year 2029 [4]. 

 
Figure 2: Global last-day delivery 

market 

(Source: [5]) 

As per the report, in the year 2021, the 

global ‘last-day delivery market’ has been 

forecasted to exceed ‘8.4 billion dollars’ in 

market size [5]. By the end of 2027, this 
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market has been forecasted to reach ‘26.4 

billion dollars’ [5]. On the other hand, the 

‘last-day delivery’ such as ‘courier express 

parcel service’ has been delivering parcels 

faster.  

B. Findings 
The findings of the study have revealed that 

last-mile delivery is useful in balancing 

cost, speed, and customer satisfaction. The 

use of AI, automated warehouses, and 

alternative delivery methods increases 

efficiency. Despite there being associations 

such as congestion and environmental 

impact, that has been improving ‘customer 

experience’ and ‘delivery performance’. 

C. Case Study Outcomes 

Case 

stud

y 

 

Co

mpa

ny 

Case 

study 

outcome 

 

Relevance to 

current 

research 

 

Perc

eive

d 

costs 

of 

deliv

ery  

Eba

y  

‘Sustaina

bility in 

e-

commerc

e’ by 

analysing 

the 

perceive

d 

‘sustaina

bility of 

three 

common 

last-mile 

delivery 

methods’ 

[6] 

Another key 

trend 

associated 

with ‘last-mile 

delivery’ is 

used in the 

local micro-

warehouses 

located closer 

to urban 

centres. 

Though some 

of the 

challenges, 

such as ‘failed 

deliveries, 

congestion, 

and 

environmental 

impact, 

optimising 

last-mile 

delivery’ has 

been critical 

for improving 

the ‘logistics 

performance’ 

while 

improving the 

experience of 

the customer. 

‘Home 

delivery, 

parcel lockers, 

click and 

collect and 

other drivers 

of consumers’ 

‘acceptance of 

each delivery 

method such 

as perceived 

costs’, have 

been 

associated 

with the e-

commerce 

company.  

‘Age

nt-

base

d 

mod

el’ of 

last-

mile 

deliv

ery  

Arg

os 

A 

‘suitable 

simulatio

n tool’ 

has been 

used for 

alternativ

e ‘urban 

last-mile 

delivery 

solutions

’. The 

‘open-

source 

and 

modular 

framewo

rk’ has 

allowed 

for 

transfer 

to other 

regions 

as the 

models 

they have 

been 

associate

E-commerce 

has started to 

play a pivotal 

role in most 

sales 

conducted 

between 

businesses. As 

personal 

access to the 

internet 

increased B2C 

e-commerce. 

It has helped 

in lowering 

the delivery 

times as well 

as costs by 

lowering the 

distance 

between the 

inventory and 

the customer.  
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d with 

are 

consisten

t with 

literature 

from 

other 

spatial 

contexts 

[7]. 

Stor

e and 

logis

tics 

Ama

zon  

Amazon 

has been 

experien

cing 

remarkab

le growth 

since it 

was 

establish

ed in July 

1994 as 

an online 

bookstor

e [8].  

In the present, 

the company 

has made itself 

a successful 

retailer 

through its 

last-mile 

delivery.   

Table 2: Case Study Outcomes 

(Source: Developed by the researcher) 

D. Comparative Analysis 

A

u

t

h

o

r  

Focus  Findings  Gap 

identifi

ed  

[

9

] 

Relationshi

p between 

the ‘last-

mile 

logistics 

(LML) 

models as 

well as 

consider 

diverse 

LML roots 

in ‘city 

logistics, 

home 

The 

relationship 

between 

contingency 

variables and 

operational 

characteristic

s of LML 

configuration 

such as 

‘push-

centric, pull-

centric, and 

hybrid 

The 

gaps 

have 

include

d 

limited 

explora

tion of 

digital 

supply 

chain 

evoluti

ons, 

‘hybrid 

delivery 

and 

business-

to-

consumer 

distribution

,’.  

system’ 

through the 

set of 

structural 

variables has 

been found. 

It has been 

captured in 

the form of a 

design 

framework. 

The authors 

have 

proposed 

reflecting 

likely ‘digital 

supply chain 

evolutions’. 

system

s, and 

their 

impact

s on 

configu

rations 

of last-

mile 

logistic

s as 

well as 

operati

onal 

efficien

cies’. 

[

1

0

] 

The 

perceived 

impact 

varies 

depending 

upon the 

perspective 

of the 

players 

involved 

such as 

‘individual 

members 

of the 

public, 

companies, 

or the 

public 

administrat

ions’.  

‘Urban 

freight 

logistics’ has 

been made 

up of the 

flow of 

goods 

circulating 

throughout a 

city.  

An 

‘urban 

transpo

rt 

system

’ can be 

defined 

as a set 

of 

transpo

rtation 

elemen

ts such 

as 

public 

as well 

as 

private 

that 

involve 

the 

‘mobili

ty of 

people 

and 

goods’ 

within 

the 

area.  
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[

1

1

] 

‘Last-mile 

delivery’ 

on the ‘e-

commerce 

market’ is 

one of 

many areas 

of ‘urban 

freight 

transport 

(UFT)’. 

It can be 

defined as “a 

series of 

activities and 

processes 

that are 

necessary for 

the delivery 

process from 

the last 

transit point 

to the final 

drop point of 

the delivery 

chain”.  

 

The 

gap lies 

in 

explori

ng the 

efficien

t 

integrat

ion of 

‘last-

mile 

deliver

y’ 

within 

broader 

‘urban 

freight 

transpo

rt 

system

s’. 

[

1

2

] 

LML has 

played a 

crucial role 

in the 

success of 

e-

commerce 

businesses. 

 It has been 

ensuring that 

goods have 

been 

delivered 

timely and 

accurately to 

the doorsteps 

of customers.  

The 

gap lies 

in 

address

ing the 

integrat

ion of 

‘real-

time 

trackin

g 

solutio

ns and 

advanc

ed 

technol

ogies’ 

to 

mitigat

e ‘last-

mile 

logistic

s risks’ 

effectiv

ely. 

Table 2: Comparative Analysis 

(Source: Developed by the researcher) 

V. DISCUSSION 
A. Interpretation of Results 
The findings have been focused on ‘last-

mile delivery’, which involves the final 

stage of the supply chain. The approach has 

come across from the ‘distribution centre’ 

to the consumer and has been presenting 

logistical challenges such as ‘traffic 

congestion, high costs, and environmental 

concerns’ [13]. Efficient last-mile delivery 

has been to reduce costs while improving 

delivery speed, as well as minimising 

impact on the environment by making it a 

critical focus for e-commerce organisations 

while striving to remain competitive in a 

rapidly growing marketplace [14]. 

B. Practical Implications 
As consumer demand has been rising for 

faster deliveries, the companies have been 

exploring innovative solutions [15]. The 

solutions have been based on ‘drone 

deliveries, local warehouses, route 

optimisation, and autonomous vehicles’ in 

order to reduce costs and improve service 

speed. Sustainable practices, such as 

electric vehicles in order to ‘eco-friendly 

packaging’. It has been gaining 

requirements to address environmental 

concerns [16]. Effective strategies related 

to last-mile delivery have been vital for 

maintaining competitiveness in the ‘global 

e-commerce sector’ [17]. 

C. Challenges and Limitations 
The challenges have been associated with 

the management of customer expectations. 

On the other hand, increasing customer 

demands for aligning with faster as well as 

flexible delivery options such as ‘same-day 

or next-day delivery’ places additional 

pressure on ‘e-commerce businesses’ [18]. 

Meeting all of these expectations while 

keeping costs in check has been associated 

with a significant challenge. In other words, 

failed deliveries have become a greater 

challenge that has posed key barriers [19]. 

Using failed and missed deliveries, 

customers were not being available or 

incorrect in order to address information. It 

has been associated with the results that can 

delay costs for re-delivery attempts [20]. In 
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addition, environmental concerns have 

been associated with the environmental 

impact of operating the ‘last-mile delivery’, 

from emissions produced by delivery 

vehicles used as the growing concern. 

Companies have been pressured to adopt 

sustainable practices by maintaining 

‘delivery efficiency’. Complexity in scaling 

can be faced as e-commerce grows [21]. 

Managing an efficient last-mile delivery 

network has become increasingly complex, 

requiring better-advanced technology and 

coordination to optimise operations [22]. 

D. Recommendations 
Organisations need to improve customer 

communication by implementing better 

tracking systems. The communication tools 

can be adopted by improving the 

experiences of customers [23]. ‘Flexible 

delivery options’, ‘real-time updates’, and 

‘time-slot booking’ can help ensure that 

deliveries can be timely and successful 

[24]. Apart from that, sustainable practices 

need to be adopting electric vehicles or 

other eco-friendly delivery solutions that 

can address environmental concerns while 

improving efficiency [25]. Sustainable 

packaging has helped reduce the overall 

environmental footprint of logistics 

operations. Data analytics has been 

leveraging big data to evaluate consumer 

behaviour and delivery patterns while 

enabling businesses to forecast demand, 

optimise inventory, and predict delivery 

requirements more accurately [26]. 

VI. CONCLUSION AND 

FUTURE WORK  
The conclusion has been defined that, 

effective management of logistics has been 

encompassed in inventory control, 

warehousing, order fulfilment, as well as 

the optimisation of last-mile delivery. It has 

been associated with the most ‘time-

consuming and costly phase’. As per the 

view of the study, the key factors have been 

driving the efficiency of the logistics that 

has been including the adoption of 

technology. Technology such as AI-

powered route optimization, automated 

warehouses, and advanced tracking 

systems has been used by the organisation 

to enhance real-time visibility within 

logistics. In addition, as per the review, it 

has allowed businesses to lower delivery 

times. The last-mile delivery with the 

technology integration has been to lower 

errors and reduce operational costs. As per 

the view of the researcher, integrating 

supply chain partners, such as ‘third-party 

logistics’ has been used by the providers, 

can help the businesses scale operations as 

well as improve flexibility. 

On the other hand, future work needs to 

align with the rise of methods of alternative 

delivery, including ‘autonomous vehicles, 

drones, and crowd sourced delivery 

models’ has enhanced efficiency by 

offering faster services as well as lowering 

costs. However, challenges such as ‘fuel 

costs, congestion, and the environmental 

impact’ remain key concerns. In summary, 

efficient management of the logistics in e-

commerce has required a ‘blend of 

innovation, technology, and strategic 

partnerships’ in order to balance ‘cost 

reduction, speed, and sustainability’. It has 

ultimately enhanced both customer 

satisfaction and operational performance
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