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ABSTRACT

Sustainability has become more critical in logistics and transportation, especially in last-mile delivery 
(LMD). Electronic vehicles (EVs), electronic(E)-bicycles, cargo bikes, and drones are alternative solutions 
to the existing internal combustion engine (ICE) vehicles that enable low environmental and economic 
impact. However, they may require a higher investment and have constraints like battery autonomy, small 
loading capacity, and higher electricity production to meet the demand. This chapter aims to explore 
the environmental and economic impact of electronic vehicles, as well as the operational challenges and 
barriers to achieving sustainability. Hence, a thorough literature review is necessary to understand the 
scholarly work in the area. The study employs the systematic literature review (SLR) to extract data from 
the Scopus database from 2019-2023. Thirty-two articles were reviewed. The descriptive and thematic 
analyses have identified the environmental, economic, and social components related to the distribution 
methods, delivery methods, and perceived sustainability.

1. INTRODUCTION

The ultimate phase of the supply chain, often known as the “last mile,” has grown more intricate due 
to the rapid growth of the e-commerce sector and the heightened expectations of consumers for prompt 
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and frequent deliveries. A majority, exceeding 60% of individuals residing in rural areas, preferred the 
convenience of home delivery when making online purchases. Furthermore, it is noteworthy that there 
was minimal observable alteration in online purchasing patterns after the widespread impact of the 
COVID-19 pandemic (Markowska et al., 2023). In a business-to-consumer (B2C) context, the ultimate 
phase of the logistics chain is recognised as one of the most expensive, least efficient, and environmen-
tally detrimental elements (Gevaers et al., 2014). Kiba-Janiak et al. (2022) posit that the utilisation of 
traditional last-mile delivery approaches leads to an escalation in the frequency of deliveries that results 
in traffic congestion, pollution, and accidents. Achieving sustainability in logistics necessitates a com-
prehensive assessment and juxtaposition of delivery strategies aimed at mitigating environmental harm 
and enhancing economic efficiency. Research by Klein and Popp (2022) found that the acceptance of 
delivery methods is influenced by perceived sustainability, which exhibits the combination of differ-
ent parameters, including environment, economic, and social factors, and the specific delivery method 
itself. In addition, the Vehicle Routing Problem with Delivery Options (VRPDO) method incorporates 
shared location capacity, minimum service requirements, and route cost considerations to allocate routes 
among a fleet of vehicles. The objective is to ensure that each customer receives their order at one of their 
alternate locations within the specified time window (Markowska et al., 2023). Hence, various alterna-
tive delivery methods, including electric vehicles, cargo bikes, and drones, have emerged in response to 
these challenges. The utilisation of a heterogeneous array of vehicles possesses the capacity to mitigate 
urban air pollution, reduce fuel expenditures, and enhance operational efficiency (Fraselle et al., 2021).

In recent years, customers have tended to overlook the greenhouse gas (GHG) emissions associated 
with the final stage of product distribution (Nogueira et al., 2021). Kaushik et al. (2018) have identi-
fied that the transportation sector is responsible for 26% of the total annual GHG emissions. There will 
be a significant 64% surge in energy demand within the transportation sector between 2015 and 2040 
(EIA, 2017). The reasons are heightened consumer demand, excessive noise pollution, and the intru-
sion of trucks into residential zones (Jaller & Pahwa, 2020). Hence, sustainable solutions for last-mile 
delivery (LMD) are needed immediately, particularly those that minimise waste, increase productivity, 
and promote the use of carbon-neutral vehicles and modes of transportation like EVs and cargo bikes 
(Ziókowski et al., 2022).

This chapter presents a cutting-edge study of sustainable urban last-mile delivery methods, explicitly 
emphasising their effects on the environment and the economy. Alternative delivery strategies, such as 
electric vehicles, cargo bikes, and internal combustion engine vehicles, are uniquely evaluated, together 
with energy consumption, greenhouse gas emissions, and their economic appeal. The study fills a sig-
nificant research gap by examining operational efficiency, costs, potential return on investment, and 
customer adoption willingness. This comprehensive approach offers practical insights and essential 
guidance for practitioners and policymakers adopting eco-efficient delivery systems. It aims to reduce 
the environmental impact of last-mile deliveries, making a significant contribution to the discussion on 
urban sustainability.

To fill the gap, the following objectives are laid:
Objective 1. Assess and contrast GHG emissions, energy consumption, and air pollution indicators 

using alternative LMD methods.
Objective 2. Justify the financial implications of implementing sustainable delivery strategies, such 

as costs, operational efficiency, and return on investment.
Objective 3. Evaluate the merits and drawbacks of sustainable last-mile methods, such as the resources, 

frameworks, and customers’ willingness to adopt them.



 

 

16 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/comparative-analysis-of-sustainable-urban-last-

mile-delivery-modes/345714

Related Content

Smart City Portals for Public Service Delivery: Insights From a Comparative Study
Christoph Peters, Axel Korthausand Thomas Kohlborn (2019). Smart Cities and Smart Spaces: Concepts,

Methodologies, Tools, and Applications  (pp. 578-598).

www.irma-international.org/chapter/smart-city-portals-for-public-service-delivery/211309

Modern Tools and Technologies for the Visually Impaired
Anirban Lahiriand Anupam Basu (2005). Encyclopedia of Developing Regional Communities with

Information and Communication Technology (pp. 501-505).

www.irma-international.org/chapter/modern-tools-technologies-visually-impaired/11431

Visual Comparison of Web Map Changes of Openstreetmap and Commercial Online-Map

Providers: A Research Note
Beata mielováand Jií Pánek (2016). International Journal of E-Planning Research (pp. 40-54).

www.irma-international.org/article/visual-comparison-of-web-map-changes-of-openstreetmap-and-commercial-online-

map-providers/151464

Rural-Urban Connectivity: A Way of Achieving Sustainable Rural Transport Development
Oluwayemi-Oniya Aderibigbe (2023). Handbook of Research on Managing the Urban-Rural Divide Through

an Inclusive Framework (pp. 285-301).

www.irma-international.org/chapter/rural-urban-connectivity/318255

A Study on the Policy of Cultivated Land Requisition-Compensation Balance of China With Q

County R Railway Dry Port as an Example
Hongbin Dingand Danli Gao (2021). Examining International Land Use Policies, Changes, and Conflicts

(pp. 1-23).

www.irma-international.org/chapter/a-study-on-the-policy-of-cultivated-land-requisition-compensation-balance-of-china-

with-q-county-r-railway-dry-port-as-an-example/265991

http://www.igi-global.com/chapter/comparative-analysis-of-sustainable-urban-last-mile-delivery-modes/345714
http://www.igi-global.com/chapter/comparative-analysis-of-sustainable-urban-last-mile-delivery-modes/345714
http://www.irma-international.org/chapter/smart-city-portals-for-public-service-delivery/211309
http://www.irma-international.org/chapter/modern-tools-technologies-visually-impaired/11431
http://www.irma-international.org/article/visual-comparison-of-web-map-changes-of-openstreetmap-and-commercial-online-map-providers/151464
http://www.irma-international.org/article/visual-comparison-of-web-map-changes-of-openstreetmap-and-commercial-online-map-providers/151464
http://www.irma-international.org/chapter/rural-urban-connectivity/318255
http://www.irma-international.org/chapter/a-study-on-the-policy-of-cultivated-land-requisition-compensation-balance-of-china-with-q-county-r-railway-dry-port-as-an-example/265991
http://www.irma-international.org/chapter/a-study-on-the-policy-of-cultivated-land-requisition-compensation-balance-of-china-with-q-county-r-railway-dry-port-as-an-example/265991

