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Abstract

 This study systematically reviews the literature on the impact of

transportation visibility on last-mile logistics efficiency, using the

PRISMA  framework  for  structured  analysis.  The  last-mile

distribution, a  critical  phase in  supply chain management,  faces

challenges such as resource limitations, infrastructure flaws, and

environmental concerns. With the rise of e-commerce and omni-

channel  retailing,  optimising  last-mile  logistics  has  become

paramount for ensuring product availability and accessibility. Our

review reveals that transportation visibility plays a crucial role in

addressing these challenges by enabling real-time tracking, route

optimisation,  and  enhanced  coordination  among  stakeholders.

Technological  innovations,  particularly  in  Artificial  Intelligence

and  Blockchain,  emerge  as  key  enablers  of  transportation

visibility,  offering  solutions  for  predictive  analytics  and

transparent  transactions.  The  study  highlights  the  need  for  a

holistic  approach  that  integrates  technology,  collaboration,  and

sustainability  to  improve  last-mile  logistics  efficiency.  The

findings provide valuable insights for practitioners and researchers

aiming  to  develop  resilient,  efficient,  and  sustainable  last-mile

distribution systems.
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1. Introduction

1.1. Background
The last-mile distribution in supply chain management is a key element that guarantees the

effective transportation of products to final consumers. The final stage of the supply chain, as

described by Ha et al. (2022); (Chukwu & Adibe, 2023), involves the transportation of items

from distribution centres to customers. The importance of last-mile delivery has grown in

tandem with the emergence of  e-commerce and omni-channel  retailing,  necessitating  the

development  of  novel  logistics  models  and  strategic  planning  frameworks  to  effectively

handle the intricacies of this operation (Hübner et al., 2016). The last-mile distribution sector

has encountered several obstacles, such as a lack of human resources, limitations in capacity,

inadequate  record-keeping,  flaws  in  infrastructure,  stock  shortages,  product  wastage,

sociocultural barriers, and unfavourable perceptions towards specific items  (Chukwu et al.,

2023).  These  difficulties  have  a  significant  influence  on  the  efficiency  of  last-mile

distribution, which in turn affects the availability and accessibility of products, especially in

regions such as Nigeria (Chukwu et al., 2023). 

The transportation of  perishable items like blood underlines  the  significance  of  last-mile

delivery, which is not only costly but also a substantial contributor to pollution within the

supply chain (Rashidzadeh et al., 2021). 

Efforts  to  address  these  difficulties  have  resulted  in  advancements  in  last-mile  logistics,

including the utilisation of drones for delivery,  as examined in several scenarios such as

Milan, Italy  (Borghetti et al., 2022).  Snoeck and Winkenbach (2022) have suggested using

optimisation  algorithms  and  simulation-based  methods  to  create  effective  last-mile

distribution networks that can satisfy strict delivery schedules. Effective sustainable last-mile

logistics  relies  on  collaborative  efforts  and  stakeholder  participation.  It  highlights  the

significance  of  sharing  information,  aligning  managerial  strategies,  and  considering

behavioural  aspects  to  improve  the  effectiveness  of  last-mile  operations  (Tolentino-

Zondervan et al., 2021).

1.2. Problem Statement

Efficiently optimising last-mile logistics become key for improving distribution efficiency

and satisfying the changing requirements of contemporary supply chains. Nevertheless, the

influence of transportation visibility on the effectiveness of last-mile distribution is still a



crucial aspect that necessitates a thorough investigation and consolidation of the current body

of literature. 

Gaining insight into the impact of transportation visibility on distribution efficiency, finding

optimal methods, and showcasing technical advancements are crucial for determining future

research and implementation strategies in this field. 

The  rise  of  e-commerce  has  greatly  improved the  utilisation  of  light  goods  vehicles  for

delivering  parcels  in  metropolitan  regions,  underscoring  the  significance  of  optimising

transportation visibility to improve distribution efficiency.  Allen et al. (2018) state that the

integration  of  transportation  visibility  into  last-mile  logistics  is  important  for  improving

operational  performance  in  smart  mobility  solutions  that  prioritise  sustainability,  active

travel,  and  citizen  involvement  (Paiva et  al.,  2021).  The  importance  of  transportation

visibility in tackling the complexity of urban distribution and optimising last-mile delivery

procedures is emphasised by the problems and opportunities in city logistics (Savelsbergh &

Woensel, 2016).

The literature review on last-mile logistics, conducted alongside the rapid expansion of omni-

channel retailing and concerns about sustainability, highlights the growing academic focus on

comprehending the impact of transportation visibility on distribution efficiency (Olsson et al.,

2019). The necessity of utilising transportation visibility to optimise resource allocation and

improve operational performance in last-mile logistics is underscored by the requirement for

quantifying  benefits  in  a  spatially  explicit  manner  (Januchowski-Hartley et  al.,  2017).

However, the influence of developing technologies on freight transportation underscores the

capacity of transportation visibility tools to improve efficiency and foster innovation in last-

mile distribution (Dong et al., 2021).

1.3. Research objectives
To systematically examine and synthesise the existing literature on transportation visibility

within last-mile logistics, aiming to uncover its influence on distribution efficiency, identify

best practices,  and highlight technological innovations and trends that  could shape future

research and implementation strategies in this domain.



2. Literature Review

2.1. Last Mile Distribution 
The last-mile distribution in supply chain management is a crucial phase that encompasses

the  delivery  of  goods  from  distribution  centres  to  end  consumers,  serving  as  a  pivotal

component in the entire logistics process  (Hsiao et al., 2018). The significance of last-mile

distribution has gained more acknowledgement as a result of the expansion of e-commerce

and omni-channel retailing. This has led to the need for strategic planning frameworks to

tackle  the  intricacies  linked  with  this  stage  of  delivery  (Olsson et  al.,  2019).  The  final

segment of the logistics chain, known as the last mile, is frequently seen as the costliest, least

effective, and most environmentally damaging part. This emphasises the need of enhancing

this stage to enhance the overall performance of the supply chain (Hsiao et al., 2018)

Despite  its  importance,  last-mile  distribution  encounters  numerous  obstacles  that  affect

operational effectiveness and customer contentment. Unreliable order fulfilment, cold chain

needs, physical distribution limits, and reverse logistics are major obstacles to accomplishing

smooth  last-mile  delivery  (Weber  &  Badenhorst-Weiss,  2018).  In  addition,  last-mile

operations  are  complicated  by  factors  such  as  traffic  congestion,  security  challenges,

expensive delivery expenses, and insufficient addressing systems. These problems contribute

to  inefficiencies  and  higher  operational  costs  (Mogire et  al.,  2022).  The  volatile  and

disorderly  characteristics  of  the  final  stretch,  particularly  in  situations  involving  disaster

assistance,  highlight  the  necessity  for  strong  logistical  solutions  to  overcome  obstacles

including impaired infrastructure and limited resources (Noyan et al., 2016). 

To  tackle  these  difficulties  and  improve  the  delivery  of  goods  to  the  final  destination,

researchers are investigating inventive solutions and advanced technologies. 

Transportation visibility systems are being used to streamline operations, improve delivery

performance,  and  save  expenses  in  last-mile  logistics.  It  is  important  to  incorporate

sustainable  methods,  such  as  electrifying  last-mile  deliveries  and  measuring  carbon

footprints,  to  reduce  the  environmental  effects  of  last-mile  distribution  and  encourage

environmentally friendly logistics operations  (Saenz-Esteruelas et al., 2016). Organisations

can  achieve  excellence  in  last-mile  distribution  by  implementing  advanced  technologies,

optimising delivery routes, and improving resilience to disruptions like as the COVID-19

pandemic (Pahwa & Jaller, 2023).



2.2. Role of Transportation Visibility 
Transportation visibility is an important element in improving the efficiency and efficacy of

last-mile distribution systems. Transportation visibility allows organisations to gain real-time

insights on the movement of goods and assets throughout the supply chain. This enables them

to  efficiently  monitor,  track,  and  manage  deliveries,  resulting  in  enhanced  operational

performance and customer satisfaction. Rashidzadeh et al. (2021) suggest by having insight

into transport activities enables organisations to make proactive decisions, allowing them to

handle possible disruptions, optimise routes, and guarantee timely deliveries in the last stretch

(Hübner et al., 2016). The openness in transportation operations improves the entire visibility

of the supply chain, allowing stakeholders to interact more effectively and quickly adapt to

changing needs and obstacles in last-mile logistics (Olsson et al., 2019).

The influence of transportation visibility on the effectiveness of last-mile distribution goes

beyond operational advantages. By utilising visibility tools and technologies, organisations

can optimise the precision of delivery forecasts, minimise the time between order placement

and delivery, and enhance the efficiency of order fulfilment in the last stage of the delivery

process  (Bányai, 2018). The implementation of real-time tracking for shipments and assets

facilitates improved coordination among many stakeholders engaged in the delivery process,

resulting in more efficient operations and decreased delays in last-mile deliveries  (Serrano-

Hernandez et  al.,  2021).  The  ability  to  track  transportation  enables  enterprises  to  make

decisions based on data, enabling them to analyse performance indicators, identify areas of

congestion, and apply strategies for ongoing improvement in order to optimise the final stage

of distribution operations (Rafael et al., 2023).

Moreover,  the visibility  of  transit  is  crucial  in  fostering sustainability  and environmental

accountability in the last stage of logistics. Organisations can uncover ways to decrease fuel

usage, minimise carbon emissions, and improve delivery routes by monitoring and analysing

transportation data (Tan et al., 2019). Improved insight into transportation operations allows

for the implementation of environmentally friendly measures, such as optimising routes to

decrease energy usage and greenhouse gas emissions. This contributes to the adoption of

greener  and  more  sustainable  practices  in  last-mile  distribution  (Oliveira et  al.,  2017).

Consequently, transportation visibility facilitates the use of alternative delivery methods, such

as  electric  vehicles  and  bicycles,  which  promote  energy  efficiency  and  decrease  the

environmental impact of last-mile operations (Xu et al., 2022).



2.3. Gaps in existing literature 
Although there  is  a  significant  amount  of  study on last-mile  logistics  and transportation

visibility,  the  existing  literature  has  indicated  various  gaps  and  areas  that  need  more

exploration.  An  important  deficiency  is  the  lack  of  emphasis  on  incorporating  future

technologies, such as artificial intelligence and blockchain, with transportation visibility tools

in order to enhance the efficiency of last-mile distribution (Li et al., 2020). Although certain

studies have emphasised the potential of these technologies in enhancing logistics operations,

further comprehensive research is required to examine their practical deployment and the

extent  to  which  they  improve  distribution  efficiency.  Prior  research  has  not  sufficiently

examined the assessment of shared mobility models for last-mile delivery and their ecological

consequences  (Wei et  al.,  2018).  Gaining  knowledge  about  the  design  and  operating

guidelines of shared mobility solutions, such as open-loop car routes and ideal service zone

sizes,  can offer  significant  insights  into sustainable  last-mile  logistics  practices  and their

impact on distribution efficiency. The existing literature does not include thorough research

on  the  combined  distribution  practices  in  urban  express  delivery  that  aim  to  reduce

environmental effects (Hong et al., 2022). An examination of the advantages and difficulties

associated  with  collaborative  distribution  models,  particularly  in  mitigating  the  adverse

environmental impacts of urban logistics, can provide useful knowledge on sustainable last-

mile practices and their impact on distribution effectiveness. Furthermore, there is a lack of

research  that  specifically  examines  the  improvement  of  vaccine  delivery  utilising  mobile

clinics, especially in the setting of unforeseeable disasters like as the COVID-19 pandemic

(Shukla et al., 2022). 

Investigating novel strategies for improving the transportation of vaccines to long-term care

facilities and other at-risk groups can help enhance the efficiency of last-mile logistics in

emergency response situations. The current existing literature does not thoroughly analyse the

influence of green cars on the efficiency of last-mile logistics and the sustainability of the

environment  (Patella et  al.,  2020).  Examining  the  implementation  of  environmentally

friendly  vehicles  in  distribution  operations  and  analysing  their  impact  on  distribution

efficiency  and  the  reduction  of  carbon  footprint  might  yield  valuable  information  for

encouraging sustainable practices in last-mile logistics.



3. Research Methodology
We utilised the PRISMA framework to investigate our research question efficiently. This

careful technique supported our systematic review by facilitating the systematic identification

and  thorough  evaluation  of  pertinent  literature  (Rethlefsen et  al.,  2021).  The  PRISMA

framework played a key role in creating a clear and replicable technique for defining the

criteria used to choose research, with a specific focus on how transportation visibility affects

the efficiency of last-mile logistics. We illustrate our use of the PRISMA method with a

comprehensive flowchart that outlines the process from the first literature search to the final

study selection. This process facilitated a thorough examination and integration of valuable

information relevant to improving last-mile logistics by enhancing transportation visibility.

We followed the PRISMA framework carefully, focusing on transportation visibility’s impact

on  last-mile  logistics  efficiency.  This  involved  progressing  through  its  three  key  stages:

identification,  screening,  and  inclusion.  During  the  identification  step,  we  identified  key

search  terms  related  to  transportation  visibility  and  selected  suitable  databases  for  our

thorough literature search. We used strict criteria to choose relevant research that focuses on

how transportation visibility impacts the efficiency and efficacy of last-mile logistics. This

step  was  crucial  for  analysing  enormous  literature  to  extract  important  insights  that  are

relevant  to  our  study  subject.  The  inclusion  stage  of  this  procedure  entailed  a  thorough

evaluation and integration of chosen research into our review. The final step was crucial in

gathering  and  incorporating  key  discoveries  and  progress,  enhancing  our  study  of

transportation visibility as a driver for improving last-mile distribution logistics.

Identification stage

We used the PRISMA paradigm for systematic review and conducted our literature search

using the Scopus database due to the institutional access granted by our university. During

the identification step, we concentrated on certain keywords related to our research topics,

such as last mile, logistics, transportation, visibility, distribution, and efficiency. 

The variables and their combinations were carefully chosen to correspond with our study’s

goal of investigating the effect of transportation visibility on last-mile logistics efficiency.

One hundred-one items were found in the initial search using these keywords. This stage is

essential for conducting an initial screening of the search output before proceeding to the

detailed screening phase. 



To narrow down our search,  we focused on literature produced between 2017 and 2023,

taking  into  account  the  recent  changing  trends  in  last-mile  logistics  and  transportation

technology.  The  time  was  selected  due  to  a  noticeable  rise  in  research  activity  and

technological  progress  in  the  sector.  This  phase  was  important  for  advancements  in

transportation visibility and their impact on logistics efficiency. Figure 1 below illustrates the

global  publication  volume  trend  on  last-mile  logistics,  transportation  visibility,  and

distribution efficiency during a certain timeframe, showing the scholarly interest and research

production in these fields. This method guarantees a concentrated and pertinent dataset for

further  study,  aligning with our  goal  to  consolidate  current  work on improving last-mile

distribution logistics by strengthening transportation visibility.
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Figure 1: Documents by year

The graph in Figure 1 above is a line chart showing the document count every year from

2017 until  2023.  The X-axis depicts  the  years,  while  the  Y-axis  displays  the number of

documents.  Each  data  point  on  the  graph  is  annotated  with  the  respective  number  of

documents for that year. The data shows a rise in documents from 2017 to 2018, a small

decline until 2020, followed by a substantial increase from 2020 to 2022, and then stabilising

in 2023. Upon analysing the line chart, there is a noticeable pattern of rising scholarly interest

or publication production in the topic of last-mile logistics and transportation visibility during

the specified time frame. In 2017, there were three documents, which rose to 4 in 2018. There

was a slight variation in the number of documents between 2019 and 2020, decreasing to 8

and then 6, respectively. There was a significant increase in the number of documents in

2021, with 9, which then sharply rose to 29 in 2022 and remained at that level in 2023. The



substantial rise from 2021 to 2022 indicates a notable increase in study or discussion, maybe

reflecting a surge in interest or breakthroughs in the subject that correspond with technical

progress, industry requirements, or academic emphasis on last-mile logistics.

Screening stage

Adhering  to  the  PRISMA principles,  the  screening  phase  is  an  essential  element  in  our

systematic review process. During this stage, we have narrowed down our search criteria to

specifically include studies that concentrate on last-mile logistics, transportation visibility,

and distribution efficiency. The selection criteria for these studies were limited to include

only research completed and published between the years 2017 and 2023. Our focus was

specifically narrowed down to the topic area of Business, Management, and Accounting since

we recognised the significance of these disciplines in relation to our study issue. Only articles

or reviews that were classed as such, published in journals, accessible through open access,

and authored in  English were taken into account.  After  a  careful  and thorough selection

procedure, we identified 20 publications that fully satisfied all of our defined criteria. These

articles now serve as the fundamental dataset for our evaluation. This technique guarantees a

concentrated analysis of current perspectives on how transportation visibility improves the

effectiveness of last-mile distribution operations.

Search string

last-mile  AND  logistics  AND  transportation  AND  visibility  AND  distribution  AND

efficiency  AND  PUBYEAR  >  2012  AND  PUBYEAR  <  2024  AND  (  LIMIT-TO

(  DOCTYPE  ,  “ar”  )  OR  LIMIT-TO  (  DOCTYPE  ,  “re”  )  )  AND  (  LIMIT-TO

( PUBSTAGE ,  “final”  )  )  AND (  LIMIT-TO (  SRCTYPE ,  “j”  )  )  AND (  LIMIT-TO

(  LANGUAGE ,  “English”  )  )  AND (  LIMIT-TO (  OA ,  “all”  )  )  AND (  LIMIT-TO

( SUBJAREA , “BUSI” ) )

Included stage

After finishing the screening step, we proceeded to the inclusion phase, specifically targeting

the 20 articles that were discovered based on our improved search criteria. The articles that

were chosen to focus on the effect of transportation visibility on the efficiency of last-mile

logistics. These articles were carefully exported into a CSV file format. This facilitated the

following round of data cleansing and meticulous analysis utilising Microsoft Excel. 



Our main responsibilities in Excel involved identifying duplicate entries and confirming each

article’s publication status, excluding those still labelled as “In Press.” This ensured that our

review only considered fully published articles. Surprisingly, all 20 articles remained in our

review  because  none  of  them  was  excluded  due  to  duplicates  or  publication  status.

Subsequently, we conducted a citation analysis for each paper with the objective of assessing

the influence and significance of the research within the academic community. The citation

analysis  results  are  methodically  displayed  in  Table  1  below,  providing  a  deeper

understanding of the academic impact of the papers included in our evaluation. This thorough

examination  highlights  our  dedication  to  consolidating  the  most  pertinent  and influential

literature on improving last-mile logistics through transportation visibility.

Table 1: Citation analysis

Authors Title Year Journal Cited by

Atasu A.; Toktay B.; 
Yeo W.M.; Zhang C.

Effective Medical 
Surplus Recovery

2017 Production and 
Operations 
Management

16

Basole R.C.; Nowak 
M.

Assimilation of 
tracking technology 
in the supply chain

2018 Transportation 
Research Part E: 
Logistics and 
Transportation 
Review

38

Lim S.F.W.T.; Srai 
J.S.

Examining the 
anatomy of last-mile 
distribution in e-
commerce 
omnichannel 
retailing: A supply 
network 
configuration 
approach

2018 International Journal 
of Operations and 
Production 
Management

44

Lim S.F.W.T.; Jin X.;
Srai J.S.

Consumer-driven e-
commerce: A 
literature review, 
design framework, 
and research agenda 
on last-mile logistics 
models

2018 International Journal 
of Physical 
Distribution and 
Logistics 
Management

195

Turrini L.; Besiou 
M.; Papies D.; 
Meissner J.

The role of 
operational 
expenditures and 
misalignments in 
fundraising for 
international 
humanitarian aid

2020 Journal of Operations
Management

15

Medel K.; Kousar R.;
Masood T.

A collaboration–
resilience framework 
for disaster 
management supply 
networks: a case 
study of the 
Philippines

2020 Journal of 
Humanitarian 
Logistics and Supply 
Chain Management

25

Hazen B.T.; Russo I.;
Confente I.; Pellathy 
D.

Supply chain 
management for 
circular economy: 

2020 International Journal 
of Logistics 
Management

93



conceptual 
framework and 
research agenda

Song S.; Shi X.; 
Tappia E.; Song G.; 
Melacini M.; Cheng 
T.C.E.

Why does omni-
channel allow 
retailers to foster 
supply chain 
resilience? Evidence 
from sequential 
mixed methods 
research

2022 International Journal 
of Logistics Research
and Applications

2

Xie J.; Chen C. Supply chain and 
logistics optimization
management for 
international trading 
enterprises using IoT-
based economic 
logistics model

2022 Operations 
Management 
Research

8

Kayikci Y.; Durak 
Usar D.; Aylak B.L.

Using blockchain 
technology to drive 
operational 
excellence in 
perishable food 
supply chains during 
outbreaks

2022 International Journal 
of Logistics 
Management

32

Akbari M.; Hopkins 
J.L.

Digital technologies 
as enablers of supply 
chain sustainability in
an emerging 
economy

2022 Operations 
Management 
Research

42

Modgil S.; Singh 
R.K.; Hannibal C.

Artificial intelligence
for supply chain 
resilience: learning 
from Covid-19

2022 International Journal 
of Logistics 
Management

126

Rodriguez P.A.C.; 
Canon A.F.G.; 
Orjuela-Castro J.A.

Methodologies for 
characterisation, 
evaluation, and 
improvement of 
logistics in the food 
supply chain

2023 Acta Logistica 0

Kafile M.; Mbhele 
T.P.

Improving last mile 
distribution systems 
through the Internet 
of Things: a South 
African case

2023 Acta Logistica 0

Petropoulos F.; 
Laporte G.; Aktas E.;
Alumur S.A.; 
Archetti C.; Ayhan 
H.; Battarra M.; 
Bennell J.A.; 
Bourjolly J.-M.; 
Boylan J.E.; Breton 
M.; Canca D.; 
Charlin L.; Chen B.; 
Cicek C.T.; Cox 
L.A., Jr.; Currie 
C.S.M.; 
Demeulemeester E.; 
Ding L.; Disney 
S.M.; Ehrgott M.; 
Eppler M.J.; 
Erdosğan G.; Fortz 
B.; Franco L.A.; 
Frische J.; Greco S.; 
Gregory A.J.; 

Operational 
Research: methods 
and applications

2023 Journal of the 
Operational Research
Society

1



Hämäläinen R.P.; 
Herroelen W.; Hewitt
M.; Holmström J.; 
Hooker J.N.; Işık T.; 
Johnes J.; Kara B.Y.; 
Karsu Ö.; Kent K.; 
Köhler C.; Kunc M.; 
Kuo Y.-H.; Letchford
A.N.; Leung J.; Li 
D.; Li H.; Lienert J.; 
Ljubić I.; Lodi A.; 
Lozano S.; Lurkin V.;
Martello S.; McHale 
I.G.; Midgley G.; 
Morecroft J.D.W.; 
Mutha A.; Oğuz C.; 
Petrovic S.; Pferschy 
U.; Psaraftis H.N.; 
Rose S.; Saarinen L.; 
Salhi S.; Song J.-S.; 
Sotiros D.; Stecke 
K.E.; Strauss A.K.; 
Tarhan İ.; Thielen C.;
Toth P.; Van 
Woensel T.; Berghe 
G.V.; Vasilakis C.; 
Vaze V.; Vigo D.; 
Virtanen K.; Wang 
X.; Weron R.; White 
L.; Yearworth M.; 
Yıldırım E.A.; 
Zaccour G.; Zhao X.
Garola G.; Siragusa 
C.; Seghezzi A.; 
Mangiaracina R.

Managing COVID-19
disruption: the 
response of express 
couriers and lessons 
learned to improve 
resilience

2023 International Journal 
of Logistics 
Management

2

Melesse T.Y.; 
Franciosi C.; Di 
Pasquale V.; Riemma
S.

Analysing the 
Implementation of 
Digital Twins in the 
Agri-Food Supply 
Chain

2023 Logistics 3

Hoang T.-H.; Nguyen
N.P.P.; Hoang N.-
Y.N.; Akbari M.; 
Quang H.T.; Binh 
A.D.T.

Application of social 
media in supply chain
4.0 practices: a 
bibliometric analysis 
and research trends

2023 Operations 
Management 
Research

7

Kazancoglu Y.; 
Ozbiltekin-Pala M.; 
Sezer M.D.; Luthra 
S.; Kumar A.

Resilient reverse 
logistics with 
blockchain 
technology in 
sustainable food 
supply chain 
management during 
COVID-19

2023 Business Strategy 
and the Environment

12

Perano M.; 
Cammarano A.; 
Varriale V.; Del 
Regno C.; Michelino 
F.; Caputo M.

Embracing supply 
chain digitalisation 
and unphysicalisation
to enhance supply 
chain performance: 
a conceptual 
framework

2023 International Journal 
of Physical 
Distribution and 
Logistics 
Management

15



The citation analysis in Table 1 examines literature relevant to the research issue regarding

the influence of transportation visibility on the efficiency of last-mile logistics. The table

comprises columns for authors, title, year of publication, journal, and the citation count for

each piece. The publications cover the period from 2017 to 2023, suggesting a concentration

on current research on the topic. The indicated periodicals encompass a range of esteemed

sources in the fields of operations, logistics, and supply chain management. The articles have

citations ranging from 0 to 195, indicating different levels of influence or acknowledgement

within the academic world. The citation analysis reveals that the subject of last-mile logistics

and transportation  visibility  is  a  field of  ongoing research,  with  a  substantial  number of

publications  published  in  recent  years.  The  paper  authored  by  Lim et  al. (2018),  titled

“Consumer-driven  E-commerce:  A  Literature  Review,  Design  Framework,  and  Research

Agenda on last-mile Logistics Models,” has had the greatest number of citations, with a total

of 195. This suggests that it is a significant and influential piece of literature in the field of

last-mile logistics models in consumer-driven e-commerce. Furthermore, there is a significant

inclination towards investigating digital and technological advancements in the supply chain.

This is evident in the titles that refer to blockchain technology, digital twins, and artificial

intelligence.  This  indicates  an  acknowledged  requirement  for  the  incorporation  of

sophisticated technology to improve the performance of the supply chain, specifically in the

area of last-mile logistics. The wide range of journals, such as “Production and Operations

Management” and “Business Strategy and the Environment,” indicates that the study subject

involves  various  fields,  including  operations  research,  environmental  sustainability,  and

business strategy. The 2022 article by Modgil,  Singh, and Hannibal. in the “International

Journal of Logistics Management” focuses on the use of artificial intelligence to improve

supply chain resilience, specifically in the context of COVID-19. This article has received the

highest  number  of  citations  in  the  most  recent  year,  suggesting  a  significant  increase  in

interest in resilient and adaptable supply chain practices as a result of the pandemic.

It is common practice to exclude studies without citations to prioritise impactful research.

However, due to our study’s specific focus on the impact of transportation visibility on last-

mile logistics efficiency, we found a limited number of articles that met our criteria. We

decided to  save  all  publications,  regardless  of  their  citation count,  in  order  to  achieve a

thorough grasp of the topic. This decision enables us to assess the literature, including well-

known and lesser-cited studies, comprehensively. 



This part will discuss the theme analysis performed on the 20 articles, emphasising important

discoveries and emerging patterns related to our research topic and purpose.

4. Results and Findings

Thematic analysis

We analysed the 20 chosen papers using thematic analysis to identify key topics related to

how transportation visibility affects the efficiency of last-mile logistics. Our thematic analysis

followed the methods outlined in reference (Nowell et al., 2017), consisting of five key steps:

familiarisation  with  the  text,  data  coding,  code  refinement,  topic  development,  and

finalisation  of  themes  for  analysis.  Following  these  processes  allowed  us  to  extract  and

analyse the main themes present in the articles included in our SLR in direct accordance with

our research question and purpose.

Familiarisation of text

In the first step of text familiarisation, we carefully examined the articles to identify recurring

keywords that emphasise the impact of transportation visibility on the efficiency of last-mile

logistics. We used Atlas.ti analysis software to create a word cloud that visually displays the

main phrases, effectively showing the primary topics and themes found in the 20 research

articles.  Figure  4  provides  a  brief  overview  of  the  main  components  of  our  study  on

improving last-mile distribution through enhanced visibility techniques.



Figure 2: Word cloud

Source: Authors

Data coding

Below is Figure 3, a conceptual network diagram illustrating several codes uncovered in a

systematic literature review. The figure illustrates the connections between primary themes

and corresponding codes for the optimisation of last-mile logistics. The figure is organised

with  “All  codes”  in  the  middle,  linked  to  various  sub-themes,  including  “Technology

Integration,” “Collaboration,” “Resilience,” “Sustainability,” and “Logistics,” which are then

subdivided into more detailed codes. The concept of “Technology Integration” is linked to

“Blockchain Technology,” “Digital  Technologies,”  “Artificial  Intelligence,”  and “Industry

4.0.” The codes are depicted by coloured boxes,  with different shapes and hues possibly

denoting  different  levels  of  significance  or  classification,  like  primary  themes  and  sub-

themes. Red dashed lines indicate links or ties between the codes, showing how they interact

or contribute to each other within the study question’s framework. The network diagram

indicates  that  transportation  visibility  is  closely  connected  with  several  technological,

operational, and collaborative variables in last-mile logistics. 



The  “Technology  Integration”  theme  emphasises  the  importance  of  incorporating

technologies like blockchain, AI, and Industry 4.0 to improve transparency and efficiency in

last-mile  logistics.  Blockchain  technology  is  closely  linked  to  “Supply  Chain:  Business

Continuity,”  indicating  its  importance  in  maintaining  resilient  and  continuous  logistics

operations. Collaboration is associated with resilience, emphasising that coordinated actions

among stakeholders  are  essential  for  constructing resilient  supply  chains  that  can  endure

disturbances. For last-mile logistics, the efficiency of delivery can be greatly impacted by

unexpected events. The subject of “sustainability” is closely linked to particular elements of

the supply chain, like “Supply Chain: Sustainable Food Supply Chain” and “Supply Chain:

Sustainable Operations.” Environmental factors are being taken into account in conversations

about improving last-mile logistics efficiency, showing a trend towards balancing ecological

impact and operational efficiency. The prominent placement of “All codes” and its numerous

links to different sub-themes suggest that the influence of transportation visibility on last-mile

logistics is a multifaceted issue that necessitates a comprehensive approach encompassing

technological  advancements,  resilience  strategies,  collaborative  models,  and  sustainable

practices.  The  “Logistics”  code  is  intricately  linked  to  “Supply  Chain:  Last-mile,”

highlighting  its  crucial  importance  in  the  study  subject.  The  clear  connection  between

“Artificial Intelligence” and “Supply Chain Resilience” highlights AI’s role in developing

flexible and reactive logistics systems.



Figure 3: All codes network analysis

Source: Authors

The  identified  keywords  in  the  articles  delineated  the  primary  goal  of  the  studies.  The

primary codes identified during the thematic analysis were captured and documented, and

their definitions may be seen in Table 2. Table 2 displays a summary of codes extracted from

an Atlas-ti report, likely related to a systematic literature review. Each code corresponds to a

theme or issue found in the literature and includes references to quotes, frequency numbers,

and a summarised quote. The themes encompass several facets of supply chain management,

emphasising technology advancements and strategies  concerning sustainability,  resilience,

and efficiency. The frequency counts vary from 2 to 5, showing how frequently these themes

were referenced in the studied materials.

The  codes  consist  of  terms  such  as  “Artificial  Intelligence,”  “Blockchain  Technology,”

“Collaboration,” “Digital Technologies,” “Industry 4.0,” “Logistics,” “Resilience,” “Supply

Chain,” “Supply Chain Resilience,” “Sustainability,” and “Technology Integration.” 



The summarised quotes capture the core findings for each code, emphasising the perceived

advantages and functions of various technologies and techniques in enhancing supply chains,

especially in last-mile logistics.

The analysis of the condensed codes shows that transportation visibility is a complex concept

shaped  by  many  technological  and  collaborative  advancements.  The  terms  “Blockchain

Technology”  and  “Artificial  Intelligence”  are  commonly  referenced,  indicating  their

importance in improving transparency and efficiency in the supply chain, which affects the

effectiveness  of  last-mile  logistics.  The  themes  “Sustainability”  and  “Supply  Chain

Resilience” are the most frequently mentioned, each occurring five times. This highlights the

need to create supply networks that are both efficient and environmentally sustainable, as

well as resilient to disturbances. The increasing focus on resilience, especially in response to

the challenges posed by COVID-19, indicates  a  growing recognition of the necessity  for

supply  chains  to  adjust  and  endure  unexpected  circumstances.  The  term  “Logistics”,

appearing 4  times in  the  literature,  signifies  a  significant  emphasis  on last-mile  delivery

concerns  and  the  impact  of  technical  improvements  in  resolving  these  issues.  Last-mile

logistics  is  a  crucial  focus  of  research  in  the  wider  field  of  supply  chain  optimisation.

Collaboration is essential for disaster management and improving supply chain resilience,

highlighting that the effectiveness of last-mile logistics depends on both technology and inter-

sectoral cooperation.

Table 2: Summary of Codes from Atlas-ti Report

Code Quotes (D#) Frequency Summarised Quote

Artificial Intelligence D11, D12, D20 3 AI enhances supply chain sustainability  and resilience,

offering visibility and efficiency improvements.

Blockchain

Technology

D10, D11, D19,

D20

4 Blockchain  improves  transparency  and  efficiency,

supporting operational excellence in supply chains.

Collaboration D06, D07, D08 3 Cross-sector  collaboration  is  crucial  for  disaster

management and enhancing supply chain resilience.

Digital Technologies D11, D12, D20 3 Digital  technologies  drive  supply  chain  sustainability,

highlighting the role of AI, big data, and IoT.

Industry 4.0 D11, D18 2 Industry  4.0  technologies  contribute  to  sustainability

and efficiency within the supply chain.

Logistics D13, D14, D16, 4 Focus  on  last-mile  delivery  and  medical  surplus



D17 recovery,  addressing  challenges  and  technological

advancements.

Resilience D06, D16, D19 3 Emphasises  the  importance  of  resilience  in  supply

chains, particularly in response to COVID-19 challenges.

Supply Chain D06, D10, D17 3 General  insights  into  management,  sustainability,  and

resilience of supply chains.

Supply  Chain

Resilience

D07, D08, D12,

D13, D14

5 AI, digital  twins, and omni-channel strategies enhance

the resilience of supply chains against disruptions.

Sustainability D10, D12, D13,

D14, D17

5 Focuses  on  practices  and  technologies  that  promote

environmental,  economic,  and  social  sustainability

within the supply chain.

Technology

Integration

D07, D11, D17,

D18

4 Discusses  the  seamless  incorporation  of  advanced

technologies (like AI, IoT, blockchain) into supply chain

operations to enhance efficiency and transparency.

Source: Authors

Themes

Table  3  delineates  a  synthesised  framework of  primary  topics  and associated  codes  that

emerge from the systematic literature assessment on optimising last-mile logistics within the

context  of  transportation  visibility.  Each main  theme contains  a  broad  area  of  attention,

emphasising crucial factors that influence the effectiveness of last-mile logistics operations.

The linked codes identify individual subjects that come under these broader themes, and the

descriptions provide a short overview of the findings connected to each theme. Technological

Innovations as a theme underlines the revolutionary impact of emerging technology on the

efficacy  of  last-mile  logistics.  The  employment  of  Artificial  Intelligence,  Blockchain

Technology, Digital Technologies, Technology Integration, and Industry 4.0 breakthroughs

are  highlighted  as  important  in  boosting  the  transparency  and  efficiency  of  logistics

operations. The description points to AI’s capability for predictive analytics, blockchain’s

capacity  for  generating transparent  transactions,  and the broader  applicability  of  Industry

4.0’s smart technologies in logistics. The theme of Supply Chain Resilience is focused on the

mechanisms and technologies that enhance the robustness of supply chains against various

forms of interruption. The linked codes, Resilience and Supply Chain Resilience reflect a

literature focus on the digital  and collaborative ways that strengthen the adaptability and

agility of logistics systems, particularly in the last mile, which is often the most complicated



element of the supply chain. Collaboration and Partnerships stress the critical significance of

cooperative  efforts  across  a  varied  collection  of  stakeholders,  including  corporations,

governmental  bodies,  and  extra  agencies.  This  theme  proposes  that  such  cooperation  is

crucial  to  optimising  last-mile  logistics  procedures,  leading  to  greater  efficiency  and

transparency.  Sustainability  and  Efficiency  cover  the  convergence  of  environmental

stewardship with operational performance within the domain of last-mile logistics. The linked

standards  suggest  a  concentration  on  sustainable  practices  that  do  not  inhibit  economic

performance, encompassing a holistic perspective on the environmental, economic, and social

components  of  supply  chain  operations.  Lastly,  Operational  Best  Practices  focus  on  the

strategic strategies and procedures that are helpful in enhancing last-mile logistics operations.

The linked codes reflect a concentration on the optimisation of delivery routes, scheduling,

and the deployment of technology for real-time data visibility, all of which are crucial to

achieving heightened efficiency and visibility  in  last-mile  delivery  systems.  In  analysing

these themes in relation to the research question, it is clear that transportation visibility acts as

a catalyst  in  optimising last-mile  logistics  by leveraging technological  advancements and

collaborative  efforts,  fostering  resilient  and  sustainable  supply  chain  practices,  and

institutionalising  operational  best  practices.  The  themes  emphasise  the  comprehensive

strategy  required  to  improve  last-mile  logistics,  showing  that  visibility  depends  on

technology, strategic planning, teamwork, and a dedication to sustainability.

Table 3: Main Themes and Associated Codes

Main Theme Associated Codes Description

Technological

Innovations

Artificial  Intelligence,

Blockchain Technology, Digital

Technologies,  Technology

Integration, Industry 4.0

Focuses on cutting-edge technologies that enhance transparency

and efficiency in last-mile logistics. This includes the use of AI for

predictive analytics, blockchain for transparency, and Industry 4.0

technologies for smart logistics operations.

Supply  Chain

Resilience

Resilience,  Supply  Chain

Resilience

Explores strategies and technologies that build resilience in supply

chains, enabling them to withstand disruptions while maintaining

efficiency.  It  emphasises  the  role  of  digital  technologies  and

collaborative  practices  in  enhancing  the  adaptability  and

responsiveness of last-mile logistics.

Collaboration

and Partnerships

Collaboration Highlights the importance of cross-sector collaboration between

businesses,  governments,  and  other  stakeholders  in  optimising

last-mile logistics. It includes best practices in partnership models



that contribute to efficient and transparent logistics operations.

Sustainability

and Efficiency

Sustainability,  Supply  Chain,

Logistics

Addresses practices and technologies that promote sustainability

in last-mile logistics without compromising efficiency. This theme

covers  the  balance  between  environmental  considerations,

economic  viability,  and  social  responsibility  in  the  context  of

transportation visibility.

Operational Best

Practices

Logistics,  Supply  Chain

Management

Identifies best practices in the management and operation of last-

mile logistics that contribute to increased efficiency and visibility.

This  includes  innovations  in  route  optimisation,  delivery

scheduling,  and  the  integration  of  technology  for  real-time

tracking and visibility.

5. Discussion

Transportation visibility is a crucial  component that impacts distribution efficiency in the

optimisation of last-mile logistics. Following the PRISMA paradigm, the literature review

explores  the  intricate  connection  between  transportation  visibility  and  last-mile  logistics

efficiency, revealing a range of optimal methods and technological advancements influencing

this field. The interconnected themes identified through thematic analysis highlight the need

for a diverse approach to effectively utilise transportation visibility in improving last-mile

logistics operations.

Technological  advancements,  especially  in  AI,  Blockchain  Technology,  Digital

Technologies, and Industry 4.0, are considered essential factors that enhance transportation

visibility.  Artificial  intelligence  and  blockchain  provide  unparalleled  transparency  and

efficiency, which are crucial for optimising last-mile delivery operations.  Lim et al. (2018)

emphasise the need for strong logistics models in consumer-driven e-commerce that can be

optimised  by AI,  and  Basole  and  Nowak  (2018) stress  the  importance  of  blockchain  in

maintaining operational excellence in perishable food supply chains. The incorporation of

advanced  technology  and  digital  tools  supports  the  topic  of  Technology  Integration,

signalling a shift towards efficient and visible smart logistics operations (Akbari & Hopkins,

2022; Kayikci et al., 2022).

Technological improvements enhance the robustness of the supply chain, especially in last-

mile logistics. Modgil et al. (2022) offer views on how AI promotes supply chain resilience, a

view that  is  supported by the wider  discourse on Supply Chain Resilience.  Medel et  al.



(2020) highlight the importance of collaboration and partnerships in disaster management

supply networks, emphasising the connection between resilience and working together. This

subject  is  crucial  for  dealing  with  the  intricacies  of  last-mile  logistics,  where  efficiency

frequently depends on the capacity to adjust and react to unexpected obstacles.

Sustainability and efficiency are primary objectives,  with technology utilised as a tool to

attain them without sacrificing one for the other. Hazen et al. (2020) demonstrate a dedication

to eco-friendly logistics systems that maintain efficiency by integrating sustainability into

operational processes. Balance is essential in transportation visibility, where environmental

concerns need to be in line with the aim of optimising last-mile deliveries.

As  identified  in  the  thorough  review,  the  operational  best  practices  emphasise  the

significance of strategic planning, technological implementation, and route optimisation. Lim

et al. (2018) and Turrini et al. (2020) emphasise the need to incorporate visibility-enhancing

technologies into last-mile operations in Logistics and Supply Chain Management. The focus

on real-time tracking and visibility,  supported by the smooth integration of  sophisticated

technology, offers a progressive strategy for optimising last-mile logistics.

Ultimately,  the  discussion  highlights  an agreement  on  the crucial  need for  transportation

visibility to improve last-mile logistics efficiency. The themes identified are Technological

Innovations,  Supply  Chain  Resilience,  Collaboration  and  Partnerships,  Sustainability  and

Efficiency, and Operational Best Practices. Together, they form a holistic plan for utilising

transportation visibility. This strategy involves implementing advanced technology, building

strong and cooperative supply chain networks, emphasising sustainability, and establishing

best  practices  to  improve last-mile  delivery  operations.  Technological  improvements  and

shifting market demands will shape future research and implementation techniques in last-

mile logistics to improve efficiency.

5. Managerial Implications
This comprehensive literature analysis provides practical implications for improving last-mile

logistics  by  enhancing  transportation  visibility.  This  offers  managers  and  practitioners  a

roadmap  for  refining  distribution  methods  in  a  highly  competitive  environment.  The

integration of sophisticated technologies like AI, Blockchain, and digital platforms has the

potential  to  enhance  traditional  last-mile  delivery  systems  by  increasing  transparency,

efficiency, and customer happiness. Managers are advised to invest in these technologies to



acquire immediate insights into logistics operations, facilitating proactive decision-making

and  flexibility  in  handling  delivery  obstacles.  The  focus  on  collaboration  highlights  the

significance  of  establishing  strategic  partnerships  throughout  the  supply  chain,  including

suppliers and logistics providers, to create a unified ecosystem that can withstand shocks. 

Practitioners  are  encouraged  to  reconcile  operational  efficiency  with  environmental

responsibility to meet regulatory standards and consumer demand for green logistics, making

sustainability a crucial factor. The highlighted best practices, such as route optimisation and

real-time  tracking,  should  be  included  into  operational  protocols  to  improve  delivery

efficiency and reliability.  Managers and practitioners in last-mile distribution can achieve

exceptional  performance  and  lasting  competitive  advantage  by  utilising  technical

improvements and strategic collaboration to negotiate the challenges of the modern logistics

environment.

6. Conclusions, Limitations and Future Research

This  study  comprehensively  analyses  the  last-mile  logistics  business,  specifically

emphasising how transportation visibility might improve distribution efficiency. Our study

utilised  the  PRISMA framework  to  pinpoint  crucial  technology  advancements,  including

Artificial  Intelligence,  Blockchain,  and  Industry  4.0  technologies,  as  essential  factors  in

enhancing last-mile delivery processes. This review highlights how digital technologies in

logistics  have  the  potential  to  bring  about  significant  changes,  complementing  current

research and providing detailed insights into their integration and practical use. This paper

enhances the logistics and supply chain management literature by thoroughly synthesising

factors  that  impact  last-mile  logistics  efficiency.  It  provides  managers  with  practical

techniques to implement technology-driven solutions for addressing current difficulties in

last-mile  distribution.  This research is  limited by its  dependence on papers from a given

timeframe and databases, potentially constraining the range of literature examined. Future

studies  could  expand  this  investigation  by  analysing  how  emerging  technologies  affect

various  geographical  locations  or  industries,  assessing  the  scalability  of  technological

solutions, and analysing the long-term sustainability implications of these advances. These

inquiries would expand understanding of last-mile logistics and provide deeper insights into

using technology strategically to improve supply chain resilience and sustainability.
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