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Abstract

Background

Urban last-mile deliveries have become increasingly important due to rapid urbanization and
the growing involvement in online trade. Yet, it is probably one of the least environmentally
friendly elements of logistics because it is highly responsible for greenhouse gas emissions, air
pollution, and congestion in cities. Electric vehicles (EVs) have been recognized as a possible
solution that can make urban logistics greener. However, their application is poorly researched,
and there is little knowledge about their usage in last-mile deliveries.

Purpose

In this context, this research intends to explore and investigate technological, organizational,
and environmental factors affecting the use of electric vehicles in urban last-mile delivery
logistics. Using the Technology-Organization-Environment (TOE) approach, it is intended to
provide a comprehensive insight into the interaction among the above-mentioned determinants
affecting the adoption decision of electric vehicles.

Methods

The method adopted in this research work is qualitative research based on secondary data. The
data used for this study were collected from the readily available information in different
sources, such as sustainability reports, annual reports, corporate websites, and industry journals
of five leading logistics firms, namely DHL, Amazon, UPS, FedEx, and Royal Mail.
Conclusion

The research finds that the adoption of electric vehicles in the area of urban last-mile delivery
logistics represents a multifaceted process driven by the interactions between the level of
technological development, organizational capacities, and the external environment. It
becomes clear that in order for the process to be completed, it is important not only to have the
proper technological foundation in place but also for companies to transform their business
models accordingly. In light of ongoing sustainability challenges in the sphere of urban

logistics, electric vehicles are expected to become an essential element of future success.
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Chapter 1 — Introduction

This thesis explores the use of electric vehicles in urban logistics operations. The importance
of urban logistics operations has increased significantly due to rapid urbanization, growth of
the e-commerce industry, and rising demands from consumers for faster and more flexible
delivery. At the same time, last-mile deliveries are recognized as one of the most polluting
stages of the logistics process, producing greenhouse gases, air pollution, and traffic
congestion in urban areas. To overcome these problems, electric vehicles are increasingly
regarded as a viable alternative to traditional delivery trucks. Despite the growing interest in
electrified transportation systems, the use of electric vehicles in commercial logistics
operations is rather limited and not well-researched. Most studies concentrate on passenger
cars but pay less attention to commercial operations. As the decision to adopt electric vehicles
is affected by multiple technological, organizational, and environmental factors, the present
study utilizes the TOE framework to explore electric vehicle adoption in urban logistics

operations.

1.1 Background

Rapid urbanization and growth in e-commerce have brought about changes to logistics and
transportation in recent times. Last-mile delivery has been identified as one of the key elements
in the logistics processes in the current age, since this involves the movement of goods from
distribution centres to their end consumers. Despite the importance of last-mile delivery to
ensure smooth logistics operations, last-mile delivery has been cited as one of the most
challenging and environmentally unsustainable aspects of urban logistics processes (Bosona,

2020; Boysen et al., 2021).

The last mile usually includes several stops, short distances to cover, and heavy delivery
concentration in urban areas. Such aspects result in inefficiency and make a considerable
contribution to such environmental problems as greenhouse gas emissions, air pollution, and
noise in the city. Besides, the rapid development of e-commerce is likely to bring about an

increased number of last-mile deliveries in the future.

Conventionally, last-mile delivery used Internal Combustion Engine (ICE) powered vehicles.
Despite being versatile enough to use for deliveries, ICE vehicles have become an area of

growing interest regarding the damage that they may cause to the environment. One of the



largest contributors to the emission of greenhouse gases is the transport industry; therefore,

there is a greater need to come up with sustainable transport solutions (Patella et al., 2021).

To address these challenges, the use of electric vehicles (EVs) in the urban delivery
environment is an ideal solution to the aforementioned problem. This is mainly due to their
benefits, which include low emissions of greenhouse gases, quieter operation, and cheaper
operation when compared to conventional cars. Another factor that makes them ideal is their

nature, suited to last-mile deliveries.

However, despite these advantages, the adoption of EVs in commercial last-mile delivery
logistics is still complicated. Logistics firms must consider many technological, organizational,
and environmental factors, making adoption decisions more challenging compared to private
passenger vehicles. This highlights the need to better understand the factors influencing EV

adoption in urban last-mile delivery operations (Hossain et al., 2022).

1.1.1 EV Adoption in Last-Mile Delivery

The integration of electric vehicles (EVs) into the concept of last-mile delivery services is
gaining increasing importance both in academic research and business practice. With a view to
mitigating their adverse environmental impact, EVs were recognized by researchers as critical

tools for implementing sustainable logistics operations (Patella et al., 2021).

Delivery services in urban areas usually require relatively short trips along predetermined
routes (Ferreira, 2025). This makes urban delivery a suitable scenario for introducing EVs in
logistics operations. Furthermore, electric vehicles are environmentally friendly and emit no
pollutants in the process of their operation, thus contributing to improved air and noise

pollution in urban areas.

Nevertheless, the introduction of EVs in last-mile delivery faces certain obstacles due to the
high initial cost of implementation, lack of adequate infrastructure for recharging, uncertainty
about battery characteristics, and the necessity to make organizational changes in managing the
fleets. (Krishna, 2021) Introduction of EVs into the process of delivery usually necessitates

revision of routes and schedules, as well as changes in the composition of the delivery fleet.

Therefore, the adoption of EVs is affected by several factors, including technology-related
aspects, organizational conditions, and environmental variables. The topic of electric vehicle

adoption has been intensively researched in the context of passenger vehicles, where research
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has highlighted penetration. Nevertheless, such research cannot be applied in logistics

operations due to significant differences in organizational environment and adoption factors.

1.1.2 Challenges in EV Adoption in Last-Mile Logistics

Despite the advantages associated with electric cars (ECVs), their use in last-mile deliveries
still faces significant obstacles. Electric cars have been noted as being a sustainable solution to
emission reduction and ensuring better air quality in cities. However, there are still challenges

to the adoption of ECVs (Figenbaum, 2017).

The barriers that exist are mainly due to high cost at the outset, lack of charging stations, and
technological barriers. Technology barriers are related to the range of the battery and its
charging capacity. Moreover, logistics firms experience logistical problems with introducing

electric vehicles within their operations (Vassileva & Campillo, 2017).

Uncertainties related to policy support, infrastructure development, and long-term economic
feasibility also affect adoption decisions. Therefore, the transition to electric vehicles in last-
mile delivery is influenced by several interconnected factors, highlighting the need for a

structured analysis of these factors (Ajanovic & Haas, 2016).

1.1.3 Problematization

The purpose of this study is to explore and identify the factors influencing the adoption of
electric vehicles (EVs) in urban last-mile delivery logistics. While EV adoption has been
widely examined in the context of passenger vehicles, there is limited understanding of how

adoption occurs within commercial logistics operations.

Given the complexity of last-mile delivery systems, EV adoption is influenced by a
combination of TOE factors. This study, therefore, applies the Technology—Organization—
Environment (TOE) framework (Tornatzky & Fleischer, 1990) to provide a structured analysis

of these factors.

The study is based on secondary data, including company reports, Sustainability reports,
Annual reports, ESG reports, and industry publications related to EV adoption in urban
logistics. This approach allows for the examination of real-world practices and the

identification of patterns across different organizational contexts (Bosona, 2020).



By focusing on the interaction between technological conditions, organizational readiness, and
environmental influences, this study aims to contribute to a better understanding of EV

Adoption in last-mile delivery operations (Taefi et al., 2016).

Given that electric vehicle adoption in commercial logistics is influenced by multiple
interconnected TOE dimensions, there is a need for a structured analytical approach that can
capture these dimensions simultaneously. The Technology—Organization—Environment (TOE)
framework provides such a perspective by enabling the systematic examination of how these

factors interact in shaping adoption decisions (Patella et al., 2021).

1.1.4 Research Gap and Contribution

Most of the existing studies conducted were related to electric vehicle usage in passenger
automobiles, whereby the emphasis was put on consumers' behaviour, incentives, and how
adoption occurs. Nonetheless, the results of the above studies cannot be applied in the field of

commercial logistics, owing to the nature of the decisions involved.

Moreover, prior research tends to focus on one factor individually, such as cost, infrastructure,
or policy impact, whereas the adoption of electric vehicles for logistics purposes is a complex
phenomenon that involves many interconnected factors like technology, organization, and the
environment. The detailed study of all those factors in relation to commercial last-mile logistics

is yet to be done.

To address this gap, this study used the Technology—Organization—Environment (TOE)
framework (Tornatzky & Fleischer, 1990) to analyse the factors influencing electric vehicle
adoption in urban last-mile delivery logistics. By using an integrated approach, this research
contributes to a better understanding of how different factors work together to make adoption

decisions in real-world logistics operations.

1.2 Problem Statement

The growing demand for urban last-mile delivery, driven by rapid urbanization and the
expansion of e-commerce, has significantly increased the environmental impact of urban
freight transportation. Electric vehicles (EVs) are widely recognized as a promising and great
solution to reduce greenhouse gas emissions, improve air quality, and support sustainable urban
logistics operations. However, despite these advantages, the adoption of EVs in last-mile

delivery operations is still limited.



One of the major challenges is that EV adoption in commercial logistics is influenced by many
of the interconnected factors. These factors include technological issues such as charging
infrastructure and battery performance, organizational factors such as cost and operational
readiness, and environmental influences such as government policies and regulatory
frameworks. While existing studies have identified various barriers and drivers, most of the
previous studies identify these factors separately rather than as part of a broader, integrated

system (Patella et al., 2021).

As a result, there is inadequate structured knowledge regarding how these different factors
interact to affect EV adoption in practical logistics applications. As such, this raises challenges
for logistics organizations and policymakers interested in facilitating EV adoption within their

logistics systems.

In light of this problem, this study endeavours to tackle this issue by employing the TOE
approach to examine the various factors influencing EV adoption in urban last-mile delivery
logistics. By undertaking a detailed and structured analysis of the problem, the study hopes to

shed more light on the issue of EV adoption within commercial logistics systems.

1.3 Research Purpose

The main purpose of this study is to understand and explore the factors influencing the adoption
of electric vehicles (EVs) in urban last-mile delivery logistics. This research was motivated by
the gap identified in the existing literature. Most of the existing studies are mainly focused on
passenger electric vehicles, while providing less and limited attention to EV adoption within

commercial logistics companies.

Prior research often examines technological, organizational, and environmental factors
separately, leading to less understanding of the adoption process (Boysen et al., 2021). As EV
adoption in last-mile delivery is a complex phenomenon influenced by several interrelated

factors, there is a need for a more structured and integrated analysis.

Urban last-mile delivery has become increasingly important due to the rapid expansion of e-
commerce and growing consumer demand for fast and flexible delivery services. At the same
time, the last-mile delivery creates environmental challenges, such as greenhouse gas

emissions, air pollution, and urban congestion. Although electric vehicles are widely



recognized as a good solution for sustainable urban logistics operations, their adoption still

remains uneven and is not fully understood (Taefi et al., 2016; Patella et al., 2021).

To address these problems, the primary objective of this research is to gain insight into EV
adoption, which involves the identification of how technological, organizational, and
environmental factors affect adoption. In order to accomplish this objective, this research will
employ a qualitative method through an analysis of secondary data in company and industry

publications regarding EV adoption for urban logistics (Bowen, 2009; Johnston, 2014).

The study applies the Technology—Organization—Environment (TOE) framework (Tornatzky
& Fleischer, 1990) as an analytical lens to structure the factors influencing the adoption
process. This framework enables a systematic examination of how different dimensions
influence EV adoption and how they interact within real-world logistics operations (Tornatzky

& Fleischer, 1990).

By providing an integrated perspective, this study aims to contribute to a more comprehensive
and better understanding of EV adoption in urban last-mile delivery logistics operations and to

address the existing gap in the literature.

1.4 Research Question

What technological, organizational, and environmental factors influence electric vehicle

adoption in urban last-mile delivery logistics?

1.5 Delimitation

The scope of the study is narrowed down to ensure a focused and in-depth investigation into
research within the limits of a master’s thesis. Firstly, the present study mainly concentrates on
EV adoption in the last-mile logistics of urban areas. Broader aspects of long-distance
transportation networks, for example, long-distance logistics, multimodal transport, or
passenger mobility using electric vehicles, will be left aside. The present delimitation allows
concentrating more specifically on the particular problems that arise when transporting goods

in an urban environment.

Secondly, the present study does not make use of a geographical comparison of certain regions
or countries. Thus, no country is defined for conducting EV adoption in the last-mile logistics

of urban areas. The present study focuses on the process of EV adoption in the last-mile



logistics of urban areas as a broader context and analyses various cases of EV adoption among

different firms’ environments.

Third, the research methodology adopted for this study is a qualitative research design that
employs the method of secondary data document analysis. The secondary data sources used in
the study include company reports, sustainability reports, ESG reports, industry documents,
and policy documents. Primary data sources, such as interviews or surveys, have been avoided
in this study. Although this methodology allows for access to a wealth of practical information,

it does not allow direct views to be obtained from practitioners.

Finally, this study has an analytic boundary of the Technology-Organization-Environment
(TOE) Framework (Tornatzky & Fleischer, 1990). Although this theoretical framework helps
in a systematic analysis of EV adoption and is focused and clear, other theoretical frameworks

and factors remain outside the scope of this study.



Chapter 2 - Literature Review

2.1 Introduction

This chapter explores the theoretical foundation for the study by reviewing the literature on
electric vehicle (EV) adoption in last-mile delivery, particularly focused on the relevance to
urban last-mile delivery logistics. The main purpose of this chapter is to review the existing

literature and identify those areas where knowledge is still limited.

In recent years, the existing research on EV adoptions has grown significantly due to the
growing concerns about environmental sustainability and the transition towards a low-emission
transportation system. Most of the existing studies have focused on passenger electric vehicles,
examining factors such as consumer behaviour, behavioural intentions, and the influences of
the policies (Rezvani et al., 2015). All these studies have helped to improve the understanding

of the main drivers and barriers influencing EV adoption for passenger vehicles.

However, comparatively less attention has been given to EV adoption within the commercial
logistics operations, especially in the urban last-mile delivery operations (Patella et al., 2021).
Unlike passenger vehicles, where the decisions are largely dependent on individual
preferences, EV adoption in commercial logistics involves more complex factors such as cost
structure, infrastructure, operational efficiency, and the capabilities of the organizations (Feng,
2013). Therefore, the findings from the existing studies on passenger vehicles may not be fully

applicable to commercial logistics contexts.

Some studies have already begun to explore EV adoption in freight and logistics, but the
existing research remains limited and fragmented (Patella et al., 2021; Taefi et al., 2016). Prior
studies often focus mainly on individual factors, such as cost or infrastructure, separately, rather
than examining how the multiple factors interact in shaping the adoption decisions. This
indicates the existing literature does not fully capture the complexity and factors influencing

EV adoptions in commercial last-mile delivery systems.

In response to these limitations, this study adopts the Technology-Organization-Environment
(TOE) framework as a structured approach to analyse EV adoption in commercial logistics
(Tornatzky & Fleischer, 1990). This literature is organized by technological, organizational,

and environmental dimensions to provide a clear understanding of the factors influencing EV



adoption. The main aim of this chapter is to identify the areas where existing knowledge

remains limited and further research is needed.

2.2 Sustainable Urban Logistics and the Last-Mile Challenge

Urban logistics has become increasingly significant due to rapid urbanization and the
continuous growth of e-commerce (Bosona, 2020). As the consumer demand for fast and
flexible delivery services increases, the volume of freight transport in urban areas has also
increased significantly, creating pressure on environmental sustainability and urban

infrastructure (Boysen et al., 2021).

Within urban logistics systems, last-mile delivery refers to the final stage of the supply chain
operations, where goods are transported from the distribution centres to end consumers
(Boysen et al., 2021). This stage is widely considered the most complex and resource-intensive
part of the logistics operations. It is characterized by frequent stops, operations in populated
urban areas, and fragmented delivery patterns, which often result in inefficiencies such as

traffic congestion, longer travel time, and higher operational costs.

In addition to operational challenges, last-mile delivery also contributes significantly to
environmental challenges. Urban freight transport is also associated with greenhouse gas
emissions, noise, and air pollution, which have become critical challenges for cities aiming to
improve sustainability and urban livability (Bosona, 2020). Furthermore, the continued growth
of e-commerce is expected to increase the delivery volumes, making these challenges more

severe 1n the future.

As aresult, there is increasing pressure on logistics systems to adopt more sustainable solutions.
Industry stakeholders and policymakers are increasingly focusing on reducing the
environmental impact of last-mile delivery while maintaining operational efficiency and
service quality (Taefi et al., 2016). There has been growing interest in technological

innovations as potential solutions for supporting sustainable urban logistics.

Among these solutions, the electrification of the delivery vehicle has emerged as a promising
approach. Electric vehicles (EVs) are increasingly considered as potential solutions for
reducing emissions and improving sustainability in last-mile delivery contexts. However,

despite growing interest in electric mobility, EV adoption in commercial logistics remains



insufficiently understood, especially compared to the more widely studied passenger vehicle

context.

2.3 Electric Vehicle Adoption in Commercial Last-Mile Delivery

Electric vehicles (EVs) are increasingly recognized as a promising solution for reducing the
environmental impact of urban freight transportation. In urban logistics operations, EVs offer
several potential benefits, such as reduced greenhouse gas emissions, reduced noise levels, and
improved air quality compared to diesel-powered delivery vehicles. These advantages have

increased interest in vehicle electrification as part of sustainable urban logistics strategies.

Despite the growing interest in electric mobility, EV adoption has progressed differently across
all sectors. While the passenger vehicle adoption market has shown significant growth in the
EV adoption market, the adoption of EVs in commercial logistics fleets still remains limited.
Existing research on EV adoption has focused more on individual consumers, emphasizing
behavioural factors, policy incentives, and market acceptance (Rezvani et al., 2015). In

contrast, less attention has been given to adoption within commercial logistics operations.

Decision-making for commercial last-mile deliveries is much more complicated than in other
domains. A logistics company needs to take into account issues such as operational efficiency,
routing, fleet utilization, and long-term financial calculations when adopting innovative vehicle
technologies (Feng, 2013). The operational requirements are different from what private
customers use when purchasing passenger vehicles; hence, the results obtained cannot be

transferred directly to the logistics sector.

Some research has been conducted to determine how EVs are adopted within logistics and has
identified certain factors, such as route attributes, infrastructure availability, and costs, which
can determine when it comes to EVs are adopted (Lebeau et al., 2019). For instance, short and

predictable routes of last-mile delivery may be a good fit for EV integration.

The current literature tends to consider specific and individual aspects, such as technical
limitations or cost-related barriers, rather than offering an integrative view of the complex
interplay of factors that affect the implementation of electric vehicles within real-world
logistics operations. Therefore, there is limited knowledge about how the various factors, such
as technological, operational, and external conditions, affect the use of EVs in last-mile

deliveries.
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It indicates that, although interest in electrification increases, not enough information is still
available about the process of adoption of electric vehicles in commercial logistics. There is a
need for a structured analysis of how different factors shape the adoption decision-making

process.

To address this limitation, this study applies the Technology—Organization—Environment
(TOE) framework, which provides a comprehensive lens to examine EV adoption across

technological, organizational, and environmental dimensions.

2.4 The Technology—Organization—-Environment (TOE) Framework

The adoption of new technology in an organization is a result of both internal and external
influences. An innovation is not always adopted in an organization based on its existence.
Rather, an innovation is adopted in view of organizational capacity, operational requirements,
and the environmental impacts. Therefore, there is a need for an approach that addresses all

these different aspects of innovation adoption.

The Technology-Organization-Environment (TOE) framework is one of the most popular
theoretical models for studying technology adoption at the organizational level. This theoretical
model was formulated by Tornatzky and Fleischer (1990). As per the TOE framework, three
main contextual variables that influence the adoption of innovative technologies are the
technological, the organizational, and the environmental dimensions (Tornatzky & Fleischer,

1990; Oliveira & Martins, 2011).

2.4.1 Technological Context

The technological context is defined by the attributes of the technologies that the organization
can use, as well as the infrastructure for the use of technology that the organization already
possesses. Some of these attributes include things like cost, compatibility with the existing
systems, level of complexity, and whether there is infrastructure or not (Tornatzky & Fleischer,

1990).

Previous studies have shown that there is a greater likelihood of adoption of technologies that
are reliable, compatible, and economical, and a lesser likelihood for technologies linked with
uncertainty and complexity (Oliveira & Martins, 2011). However, it is unclear as to how such
technological attributes affect the decision-making process in particular operational contexts,

such as commercial logistics.
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2.4.2 Organizational Context

Organizational context can be described as the internal attributes and resource base of an
organization that determines its capability to adopt technology innovation. They include such
issues as firm size, financial resources, management support, and technical expertise (Baker,

2012).

From previous studies, it seems that firms that are financially stable and technologically sound
could potentially perform better at adopting innovations. In addition, the backing and priorities
of management could contribute greatly to adoption decisions (Oliveira & Martins, 2011).
Nevertheless, very little has been established regarding how organizational attributes interplay

with the operational needs within the difficult context of last-mile delivery logistics.

2.4.3 Environmental Context

Environmental context refers to external factors that affect the adoption of technology in an
organization (Tornatzky & Fleischer, 1990). They include the regulatory environment, market

environment, industry environment, and interaction with the external environment.

Government policies, regulations, financial support, and competition can be considered
environmental factors that can positively influence the adoption of technology. Nevertheless,
there is doubt about the impact of these environmental factors on the adoption of technology

in business logistics practices.

2.4.4 Relevance of the TOE Framework for This Study

The TOE framework is mainly concerned with explaining technology adoption issues at an
organizational level (Tornatzky & Fleischer, 1990; Oliveira & Martins, 2011). For instance,
this study, it focuses on the adoption of electric vehicles at the organizational level of
commercial logistics companies (Patella et al., 2021). Adoption occurs at a firm level rather
than at the industry level. As such, the organizational viewpoint in the TOE framework is

compatible with the current unit of analysis (Oliveira & Martins, 2011).

The existing research on EV adoption, which has mainly been done with respect to passenger
vehicles as seen in the above sections, has not extensively examined the EV adoption processes
in commercial logistics companies (Rezvani et al., 2015). Specifically, previous researchers
often examine individual factors involved in EV adoption, creating gaps in knowledge

regarding the overall adoption process.
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To fill this research gap, the TOE framework is used as an analytical tool for structuring the
study. The TOE framework does not presuppose existing relationships but offers a means by
which to analyse how technology-related, organizational capabilities, and environment-related

factors affect the adoption of electric vehicles.

2.5 Synthesis of EV Adoption Literature in Commercial Last-Mile Delivery

The adoption of electric vehicles (EVs) for commercial last-mile deliveries has been studied
extensively in various streams of research, such as transportation, logistics, and sustainability.
The current body of literature identifies a number of elements that could affect the adoption of
EVs; however, most of the existing literature is fragmented and concentrates on individual
elements (Krishna, 2021). Moreover, a large part of the existing literature on EV adoption

pertains to the use of EVs as passenger vehicles.

For the purpose of offering more clarity and understanding, this section reviews the literature
by focusing on the major challenges that arise with the use of electric vehicles for last-mile
commercial deliveries. It is not meant to define these factors as conclusive determinants but to

indicate the consensus and discrepancies in the literature on the matter.

2.5.1 Infrastructure and Charging Challenges

Charging infrastructure is frequently identified as an important factor influencing EV adoption
in urban freight transport. There are several studies that highlight the inadequate supply of such
infrastructure, especially fast-charging stations, as a possible obstacle to logistics activities

(Patella et al., 2021; Taefi et al., 2016).

However, there is no clear agreement on what kind of infrastructure needs to be installed and
how much should be installed. While some studies point out that depot charging could be
enough for the process of delivering products through electric vans because of the route
predictability and central management of vehicles, some argue for the need for public charging

infrastructure (Gnann et al., 2018; Teoh et al., 2018).

It becomes clear from these different perspectives that infrastructure needs can differ based on
the context in which they will be used. Further, much of the literature does not concentrate
specifically on the last-mile logistical challenges in business operations, hence creating an

information gap in this aspect.
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2.5.2 Operational and Technical Challenges

Operational feasibility is yet another point of discussion when it comes to implementing
electric cars in logistics. Literature indicates that attributes of the last-mile delivery, including
shorter trips and predictable routes, could make way for the operational feasibility of EVs (de

Mello Bandeira et al., 2019).

However, several uncertainties remain. Aspects related to limited ranges and time needed for
charging, and any possible disruptions, could be considered as possible issues (Lebeau et al.,
2015). Nevertheless, findings do not provide clear consistency among researchers. While one
study demonstrates that predictable routes can eliminate fears concerning range limitations

(Patella et al., 2021), some uncertainties may result from unpredictable routes.

Furthermore, the effects of environmental influences on the performance of EVs have been
relatively unexplored. Even though the effects of temperature on the battery efficiency of an
electric vehicle have been recognized, there are few studies empirically evaluating its effect on
commercial logistics services. Therefore, the feasibility of electric vehicles for last-mile

delivery is still unclear.

2.5.3 Vehicle Availability and Technological Maturity

The availability of suitable electric vehicles is another important topic covered by previous
studies as a factor affecting EV uptake. Previous research notes that the supply of light
commercial electric vehicles has improved over time; this has resulted in growing technical

feasibility of electrification for urban deliveries (Patella et al., 2021)

However, there are still existing limitations regarding the design of vehicles, their carrying
capacity, and performance under various operating conditions (Taefi et al., 2016). Although
technical feasibility continues to be recognized, research has shown that this is no guarantee

for implementation.

Additionally, there is very little insight into the interplay between technology availability and
the decision-making processes involved in logistics firms. It means that the connection between
technology development and implementation within commercial last-mile delivery is not

thoroughly researched yet.
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2.5.4 Financial and Organizational Challenges

The financial consideration is another key topic that can be found throughout the literature,
where high costs of the initial investment in EVs are regarded as a significant obstacle, but

TCO analysis proves the possibility of future financial advantages (Feng, 2013).

However, research on organizational variables is inconsistent. While some studies posit that
bigger firms tend to implement EVs because they have more capital and high-risk-taking
capacity (Anosike et al., 2023), Others believe that smaller organizations could be quicker at

implementing them because of their flexibility.

Moreover, knowledge on how logistics companies adjust themselves to respond to the change
brought about by EV use is very limited. This means it remains unknown whether companies
adopt a proactive approach toward redesigning their processes in order to support the use of

EVs or if the changes occur gradually over time.

2.5.5 Policy, Regulation, and Market Pressures

External factors such as policy incentives and regulatory systems are usually considered to
influence EV adoption. Policy incentives such as financial inducements, tax reductions, and
access advantages are considered mechanisms that facilitate EV adoption (Figenbaum, 2017;

Kester et al., 2018).

However, the efficiency of these strategies has been a subject of controversy. While some
literature argues that the use of incentives may help mitigate uncertainty and foster investments,
others believe that incentives alone are inadequate for achieving these objectives without

proper infrastructure (Patella et al., 2021).

In addition, regulations like low-emission zones affect adoption strategies because they put
pressure on firms to comply with the required environmental regulations. Nevertheless, very
little research exists regarding how the different instruments work together and what effect

timing has on adoption.

Market and stakeholder pressure is another important factor influencing the adoption of electric
vehicles, especially regarding sustainability and corporate social responsibility. Nevertheless,
relative to policy factors, the influence of these pressures on logistics adoption decision-making

is quite unclear.
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2.5.6 Synthesis and Research Gap

Overall, the previous studies highlight several challenges related to EV adoption in commercial
last-mile delivery, including the charging infrastructure limitations, operational uncertainties,

technological limitations, financial considerations, and external policy influences.

However, three key limitations have been identified in previous studies. First, a large body of
the literature is based on passenger vehicle adoption, limiting its relevance to commercial
logistics operations. Second, existing studies often examine individual factors separately,
leading to an incomplete understanding of the adoption process. Third, there is limited real-

world evidence on how these factors interact within real-world logistics operations.

As a result, there remains a lack of collective understanding of how technological, operational,
organizational, and environmental factors collectively influence EV adoption in commercial

last-mile delivery.

This study addresses this gap by using a structured analytical framework to examine how these

factors work together in shaping adoption decisions within commercial logistics operations.

2.6 Research Gap and Conceptual Approach

Although existing literature provides information about electric vehicle (EV) adoption, most
of the research has focused on passenger vehicles, with limited attention given to commercial
logistics operations. In particular, studies addressing EV adoption in urban last-mile delivery
remain fragmented, often examining individual issues such as infrastructure, cost, or policy

separately.

As aresult, there is a limited understanding of how different factors influence EV adoption in
commercial logistics operations. In particular, it remains unclear how technological,
operational, and external conditions work together in shaping EV adoption decisions in real-

world last-mile delivery systems.

To address this gap, this study uses the Technology—Organization—Environment (TOE)
framework as an analytical lens. This framework provides a structured approach to analyse

how these different factors influence EV adoption within commercial logistics operations.

The following chapter presents the methodological approach used to investigate this research

problem.
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Chapter 3 - Methodology

3.1 Research Philosophy

"Research philosophy" refers to the assumptions about how knowledge is accumulated or
understood and how the research is conducted. This gives a foundation for selecting the

appropriate research methods and approaches (Mark Saunders, 2019).

This section highlights the research philosophy used in the study. Understanding the
philosophy is one of the very important standpoints, as it guides the overall research design

and influences how data is collected and analysed.

This study uses an interpretivist research philosophy. The main aim of this study is to explore
and identify the factors influencing electric vehicle (EV) adoption in commercial last-mile
delivery logistics (Mark Saunders, 2019). Since the research in this area is limited and the
complexity of the adoption decisions is high, understanding how these factors are interpreted

within real-world contexts is essential.

From an ontological perspective, the study assumes that reality is not similar but varies across
different organizations. EV adoption is influenced by technological, organizational, and
environmental conditions; these factors may be experienced and understood differently by

companies and stakeholders.

From an epistemological perspective, knowledge is considered subjective and is developed
through the interpretation of existing information and data sources. Secondary data, which
includes company and sustainability reports, ESG reports, and case studies, will be used in this

research in order to gain insight into the process of implementation of EVs.

An interpretivist approach is therefore appropriate, in view of the fact that the research
concentrates more on investigating context-based issues behind the use of electric vehicles than
on measuring concrete variables. On the other hand, a positivist approach, whose emphasis is
on quantitative analysis of data, is inappropriate in the context of researching EV adoption in

business logistics.
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3.2 Research Approach

This research employs a qualitative research design, as its purpose is to examine the
determinants that have an impact on the adoption of electric vehicles (EVs) in last-mile delivery
logistics operations (Creswell, 2018). As mentioned in the introduction, the topic of EV
adoption in such a setting has not been studied well enough and involves several complicated
factors from the fields of technology, organization, and environment. Consequently, a
qualitative research design is preferable as it enables a thorough examination of the actual

factors involved.

In contrast, a quantitative approach focuses on measuring relationships between fixed variables
using numerical data. However, given the identified research gap, the factors influencing EV
adoption in commercial logistics are not yet fully explored and identified. As a result, a
quantitative approach would limit the study to already known variables and may not capture

the complexity of the EV adoption

In addition, this study uses an abductive research approach, where the analysis is guided by
existing theoretical concepts while allowing new insights to emerge from the data. This
approach is particularly suitable for this study, as it applies the Technology—Organization—
Environment (TOE) framework while also exploring how factors influence EV adoption in
real-world logistics operations. The abductive approach allows flexible interaction between
theory and empirical data analysis, allowing both structured analysis and the identification of

new patterns and insights.

A deductive approach was not adopted, as it typically involves testing fixed hypotheses based
on existing theories. Since this study uses the Technology—Organization—Environment (TOE)
framework while also allowing new insights to emerge from the data, an abductive approach

1s more appropriate for this research.

3.3 Research Methods

This study uses a qualitative research approach based on secondary data document analysis to
investigate the factors influencing electric vehicle (EV) adoption in urban last-mile delivery
logistics operations. A qualitative approach is so much more appropriate, as it provides an in-
depth understanding of complex real-world phenomena, particularly when examining how

different factors work together within real-world contexts (Mark Saunders, 2019).
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The study relies on secondary data sources, including company reports, industry publications,
sustainability reports, Annual reports, ESG reports, and policy documents related to EV
adoption in urban logistics. These sources provide valuable insights and useful information into
real-world practices and allow for the analysis of adoption patterns across different companies

and organizational contexts.

The use of secondary data is particularly suitable for this study, as it provides access to a wide
range of documented industry experiences without the need for collecting primary data directly.
This approach allows the study to capture different perspectives and identify common patterns

influencing EV adoption in last-mile delivery systems.

The collected data is analysed using a thematic analysis based on the Technology—
Organization—Environment (TOE) framework. The TOE framework provides a structured lens
to organize and interpret the data into technological, organizational, and environmental

dimensions.

Relevant information from the selected data sources is systematically reviewed and coded into
themes related to the three TOE categories. This approach enables the identification of key
factors, patterns, and relationships influencing EV adoption in urban last-mile delivery

logistics.

Although the use of secondary data may limit the ability to capture direct opinions from
industry practitioners, it provides a broad understanding of real-world practices. Therefore, this
method is appropriate for achieving the research objective of identifying and analysing the

factors influencing EV adoption in commercial logistics contexts

3.4 Data Gathering

In this research, the qualitative approach is adopted, with secondary data being used as a
research methodology to analyse the factors that determine the adoption of electric vehicles in
urban last-mile logistics delivery. The process of data collection is very important in qualitative
research, and it greatly determines the quality of research findings since it directly influences
the type of information collected. The choice of the document analysis as a research approach
is justified by the nature of the research problem under consideration (Bowen, 2009; Johnston,

2014).
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While primary methods of data collection require direct access to the participants who will
provide first-hand information, in contrast, the secondary data allow the researcher to
investigate real organizational activities by using publicly available data. Since most of the
logistics companies that deal with urban last-mile deliveries are large multinational

corporations, their activities and strategies can be accessed through company reports.

3.4.1 Data sources and types of documents

Data used for this research has been extracted from various publicly available sources to
provide broad and credible insights about the adoption of EVs in logistics operations. Some of

the key sources utilized include:

e Sustainability reports

e Annual reports

e Corporate websites

e Press releases and corporate news

e ESG reports

e Reports from third parties and industry analysis

The data obtained from these sources provides a detailed overview of the strategy related to the
electrification of the fleet, as well as the implementation of the technologies and investments
related to EV adoption. Sustainability reports, in particular, are a primary source of verifiable
data since they provide information regarding the carbon dioxide emissions and other important

metrics and targets.

Corporate website and press release help to provide a complement to these reports in order to
present more updated data about the real activities of the companies in relation to the adoption
of EVs. For example, DHL's initiatives to create a fleet of electric vehicles and Amazon's
efforts in developing electric delivery vans in partnership with Rivian are the relevant examples

used in this study.

3.4.2 Company Selection and Data Sources

In this study, a multi-case document analysis approach was utilized to analyse five logistics
companies, which include DHL, Amazon, UPS, FedEx, and Royal Mail (United Kingdom).
This research design is appropriate for this investigation because it allows for a thorough

analysis of complex phenomena in actual organizational contexts (Yin, 2018).
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In this document analysis, purposive sampling was used, a technique commonly adopted in
qualitative studies to select information-rich cases highly relevant to the purpose of the research

(Patton, 2002). These cases were selected based on the following key criteria:

1 Active involvement in electric vehicle (EV) adoption in last-mile delivery logistics
2 Relevance to urban sustainability and environmental challenges

3 Availability of reliable and publicly accessible data to support analysis.

These selected companies consist of both global leaders in logistics and regional firms. For
instance, DHL, Amazon, UPS, FedEx, and Royal Mail, as the largest logistics firms in the
global market, could assist in giving insight into the implementation of an effective EV
adoption strategy on a large scale and innovative techniques employed in the process. On the
other hand, a regional firm such as Royal Mail could offer industry-specific insights based on

local regulation and city logistics.

The selected companies represent major logistics providers with documented EV adoption
initiatives. This enables comparison across similar organizational contexts while allowing the
study to identify common technological, organizational, and environmental factors influencing

EV adoption.

3.4.3. Access to data and ethical consideration

All the data used in this study have been collected from publicly available sources, which helps
ensure transparency, replicability, and ethical conduct. In that regard, it is safe to assume that
no ethical concerns arise because no private or personal data was collected during this study

process.

The availability of publicly available documents helps other researchers to easily replicate this
study, making it more credible and reliable in the process. In addition, the use of multiple

sources of data helps validate the data through the technique known as data triangulation.

3.4.4 Data collection procedure (Data Collection Method)

The data collection process was done in a systematic way and was carefully structured to
maintain the research quality. First of all, we identified key terms for searching, which included

“electric vehicles,” “last-mile delivery,” “fleet electrification,” and “sustainable logistics.”
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These keywords were used to access relevant literature via corporate websites, databases, and
other sources. Subsequently, all the identified literature was reviewed based on the relevance
of the subject matter and the reliability of the sources. Only those documents that provided
relevant insights on electric vehicle adoption, its technology, corporate strategies, and

implications were included in the analysis.

Finally, the selected documents were categorized according to the case companies and analysed
based on the area covered. Multiple documents were selected for each case company to
consider all possible aspects of EV adoption. Approximately 15 documents were selected for

analysis of all five case companies.

3.4.5 Data organization and link to analysis

The collected information was properly organized in order to enable proper analysis. As shown
in Table 1 (Data Sources Overview), each piece of information was connected to its area of
analysis and correlated to the relevant TOE dimensions, which include technological,

organizational, and environmental.

The organized information will ensure that there is an adequate connection between
information gathering and theoretical analysis. This research paper presents a clear path to

analyse the information through the utilization of the TOE model.

Table 1 - Overview of Data Sources

Company | Key Documents/Sources | Type of Data Analytical Focus

DHL DHL Sustainability Report | ESG data, fleet, | EV fleet size, CO: targets,
(2023) emissions electrification strategy

DHL DHL  Annual Report | Business strategy | Investment decisions,
(2023) logistics strategy

DHL StreetScooter, EV fleet | Operational data EV deployment,
articles, press releases infrastructure, innovation

DHL Logistics Trend Radar, | Industry trends EV trends, future logistics
insights
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Amazon Amazon Sustainability | ESG metrics, | EV investments, climate
Report (2023) emissions, fleet | commitments
data
Amazon Rivian EV vans, transport- | Operational data Fleet deployment,
related news strategic partnerships
Amazon Climate Pledge / | Strategic data Sustainability targets,
Sustainability pages long-term goals
UPS UPS Sustainability Report | ESG metrics, | Fleet electrification
(2023) emissions strategy
UPS Alternative fuel vehicles, | Operational data Fleet composition,
smart logistics initiatives operational efficiency
FedEx FedEx ESG Report ESG metrics, | Carbon neutrality targets,
emissions EV adoption
FedEx BrightDrop EV  vans, | Operational data Fleet expansion,
partnerships technology partnerships
Royal Mail | Royal Mail Sustainability | ESG data, | UK-focused EV adoption
(UK) Report emissions strategy
Royal Mail | EV  fleet  expansion | Operational data Fleet electrification
(UK) updates progress

The following table provides an overview of the main sources of data utilized in this study,

covering five logistics organizations. The sources include sustainability reports, company

websites, press statements, and internal documents. These data sources have been assigned

specific TOE dimensions to ensure consistency between the data and the analysis.

3.4.6 Justification of methodology choice

Use of the document analysis technique for collecting data can be justified on account of the

nature of the research problem itself and the large amount of secondary data that can be used

in this study. The electric vehicles in logistics can be defined as an organizational activity that

is widely documented through company and public reports.
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In addition, using a multi-case document analysis approach improves the quality of the study;
it helps for comparisons across different companies and identifies the patterns of EV adoption

in urban logistics.

3.5 Data Analysis

Thematic analysis is employed in this research to conduct a thorough analysis of the secondary
data gathered. According to Braun and Clarke (2006), thematic analysis is a highly flexible
qualitative method used to analyse textual data and synthesize different data sources, including
company reports, websites, and industry literature. Considering the complexity and diversity
of the data collected from five logistics companies, thematic analysis is appropriate for

identifying common themes and providing a detailed analysis of the data.

The technology-organization-environment (TOE) framework was used in the analysis to
develop themes that can be categorized into the three main dimensions of TOE. The use of
TOE ensures that the analysis is based on an established theory. Although thematic analysis is
mainly data-driven, the TOE framework guides the categorization of themes into the three main
categories of TOE. Therefore, this research adopts an abductive methodology. where empirical

knowledge is generated from the data and then explained using an existing theory.

The rationale behind the use of thematic analysis in this study is based on several reasons.
Firstly, the secondary data sources are qualitative and semi-structured in nature, meaning that
a thematic analysis is necessary instead of statistics. Secondly, the objective of the study
involves finding patterns for several organizations, making thematic analysis suitable for
revealing common trends as well as specific cases. Lastly, applying the TOE framework will

enable comparing different factors affecting electric vehicle adoption in a structured manner.

Unlike purely inductive methods, where the themes emerge independent of any theories, the
thematic analysis in this study will be guided by theories. This will ensure that the results

obtained in this study are empirically valid and theoretically sound at the same time.
Phase 1 - Familiarization with the Data

The analysis began with the familiarization of the entire corpus of collected data through

reading it multiple times. This step involved engaging with the data to understand its context,
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content, and relevance. Observations, repeated themes, and areas of interest were identified and

noted down.

In particular, the focus of this step was placed on those parts of data that were related to the
adoption of electric vehicles, such as fleet electrification plans, the development of charging
networks, innovations, and sustainability efforts. It is important to note that since the data came
from different organizations in varied circumstances, it was critical to form an overall picture

of the data set.
Phase 2 - Generating the initial codes

Phase two involved systematic coding of the data using the manual assignment of meaningful
segments of text into codes. Manual coding was used in order to make sure that sufficient
interaction with the data occurred and that context was considered. Most of the codes generated

were data-driven and reflected concepts that appeared repeatedly within the documents.
Examples of initial codes include:

e "EV fleet expansion" (Amazon Rivian vans, FedEx BrightDrop)
e "Vehicle development" (DHL StreetScooter)

e "Limitation of charging infrastructure."

e "Sustainability goals."

e "Strategic alliances."

e "Regulatory pressure."

The coding process involved iterative comparisons to ensure consistency in labelling while

allowing for the creation of unique codes for each company.
Phase 3 - Searching for a theme

After coding, the first codes were aggregated into general themes based on conceptual
similarities. At this point, it was clear that the move had been made from descriptive coding to

a more interpretive approach.

Themes were classified under the Technology-Organization-Environment (TOE) model as

follows:
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e Technology Themes: EV infrastructure, battery efficiency, vehicle availability, and
charging stations.

e Organization Themes: investment options, collaboration, fleet management, and
operational preparedness.

e Environmental Themes: government initiatives, emissions legislation, and

sustainability pledges.

This classification helped to structure data in a way that is not only empirically but also

theoretically oriented.
Phase 4 - Reviewing themes

At this stage, the themes extracted were critically assessed for their validity, consistency, and
relevance. The process involved comparing and contrasting themes among the five

organizations in search of any contradictions or gaps.

Some themes were combined or improved in order to increase their clarity. As an example,
some codes related to “investment decisions” and “costs” were grouped together under the
organizational theme that focused on financial planning. Another example includes codes
relating to technology in terms of infrastructure and vehicle performance, which were
combined under the technology theme. This was repeated until we arrived at appropriate

themes that accurately reflect the data set.
Phase S - Defining and naming themes

The themes were then operationalized and named to reflect their true essence and analytical
significance. This phase included narrowing down the themes and analysing how they

interacted with one another.

It became clear from the analysis that EVs are adopted due to the interaction of multiple
dimensions rather than a single factor. For instance, policies influenced the organization’s
decision-making process regarding investments, while technology limitations, such as charging

stations, impacted organizational actions.

In summary, this phase ensured that the research findings are theoretically congruent with the

TOE framework.
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Phase 6 - Cross-Case Analysis and Interpretation

This final stage involved cross-case analysis conducted on the selected companies. The analysis
focused on comparing themes across the cases to identify common patterns and differences.
This process enabled a deeper understanding of how technological, organizational, and

environmental factors influence electric vehicle adoption in last-mile delivery logistics.

3.5.1 Integration with the TOE Framework and Analytical Rigor

Coding and thematics utilized in this study are shown in Table 2 (Thematic Coding
Framework). As can be seen, the method allows for an increase in transparency of the research

design and preserves a direct link between raw data and analysis.

Since this research is based on the analysis of documents, transcription of interviews was not
required. Manual analysis of data was used to allow for a deeper examination of all material.
In order to ensure the reliability of the coding, ongoing cross-checking was done to minimize

researcher bias.

Table 2 - Thematic Coding Framework

Data Extract | Code Theme TOE Company
(Example) Category Source
DHL developed its own | Vehicle EV technology | Technological | DHL

electric delivery vehicles | development adaptation
(StreetScooter) due to a
lack of suitable market

options

Amazon partnered with | Strategic Fleet Organizational | Amazon
Rivian to deploy electric | partnership electrification

delivery vans in urban strategy

logistics

UPS reports challenges | Infrastructure | Charging Technological | UPS
related to  charging | limitation infrastructure

infrastructure challenges

availability
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drive EV
strategies

adoption

FedEx invests in | EV fleet | Fleet Organizational | FedEx
BrightDrop electric vans | expansion modernization

as part of its fleet

electrification strategy

Royal Mail expands | Sustainability | Regulatory Environmental | Royal Mail
electric delivery fleet to | targets compliance

meet emission reduction

targets

Government regulations | Regulatory Policy influence | Environmental | Multiple
and emission targets | pressure companies
influence fleet

electrification decisions

The high upfront cost of | Cost Financial Organizational | UPS,
EVs affects investment | considerations | constraints FedEx
decisions in logistics

firms

Limited charging | Infrastructure | Operational Technological | DHL, UPS
infrastructure  impacts | constraint limitation

the operational

efficiency of EV fleets

Corporate climate goals | Climate Sustainability Environmental | Amazon,
(e.g., net-zero targets) | commitment pressure FedEx

Table 2 demonstrates a thematic coding framework used in the research. The table shows how

the raw data were coded and divided into themes, which were then further placed into the TOE

categories. Ultilization of different company documents in the process increases the

transparency of the analysis.

3.6 Quality and Reliability

In qualitative studies, the quality assessment for the research is different from the quantitative

approach, and it is measured using criteria like credibility, dependability, confirmability, and
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transferability (Lincoln & Guba, 1985). Such criteria have been considered when conducting

this research in order to ensure its quality and reliability.

Since this study involves secondary data analysis and uses the thematic analysis based on the
TOE framework, extra care was taken to make sure that the results were analysed properly and

reliably.

3.6.1 Credibility

Credibility can be defined as the degree to which the results of the study are an accurate
depiction of what is being researched. Credibility has been achieved through the application of
data triangulation involving the integration of various secondary sources of data, such as

sustainability reports, websites, press releases, and other industry magazines.

Different sources for data were crucial in light of specific features of documents of
corporations, as they can provide information from a positive perspective. Comparing various
sources of data and several companies (DHL, Amazon, and UPS) increases the likelihood of

avoiding the bias that a single-source approach is likely to generate.

Credibility was achieved by the thorough analysis of the data in the course of conducting
thematic analysis. The constant review of documents during the familiarization stage made it
possible to gain a better understanding of the data and the emergence of similar themes with
respect to EV adoption. The constant analysis ensured that the themes developed were derived

from the data and not interpretations thereof.

3.6.2 Dependability

Dependability involves being consistent and stable throughout the research process over time.
In this case, dependability was achieved by conducting a research process that was well-defined

for both the data collection and analysis.

A consistent data collection process was carried out using clear criteria that include relevance
to EV adoption in last-mile delivery by enterprises, credibility of the source, and adequacy of
comparable data, among others. This helped in ensuring that the data collected were relevant

and consistent and were not randomly gathered from any source.

Data analysis was performed following the six-stage thematic analysis approach by Braun &

Clarke (2006). The stages included familiarizing the data, coding, developing themes,
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reviewing, and refining the themes. Consistency was maintained in applying the six stages to
all the selected companies and all sources of data. This method is logical, replicable, and

transparent since another researcher can follow the same process to get similar results.

3.6.3 Confirmability

Confirmability is a measure of whether the results have been generated based on the data or
whether they are biased due to the researcher's subjectivity or interpretation. The confirmability
in this study was reached via the establishment of an adequate link between data, codes, and

themes.

The codes were generated systematically out of the data obtained, and themes were produced
out of related codes, thereby making higher-order interpretations possible based on empirical

data.

Moreover, since the research involved the use of several data sources, confirmability was
attained by enabling the cross-validation of the findings in different texts and across
organizations. The application of the TOE framework also made the findings confirmable by
offering a framework for analysing and interpreting the data systematically. This implies that

the data interpretation had some basis within the framework used.

3.6.4 Transferability

Transferability can be defined as the degree to which results from the study can be applied to
other situations. In the current case, since the study examines the adoption of EVs among
selected logistics companies in urban last-mile deliveries, it will only have applicability to that
situation. Nevertheless, the study can claim analytic transferability since there is a clear

description of the research setting and methodology employed during the research.

The description enables readers to judge whether or not the results would apply to other
situations beyond logistics organizations. It is in accordance with the objectives of qualitative

studies, whose main objective is theory building rather than statistical generalization.

3.6.5 Ethical Considerations

Ethical considerations play a key role in ensuring that the research process is conducted
responsibly, transparently, and in accordance with established academic standards. In

qualitative research, ethical responsibility extends beyond data collection to include the
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appropriate use, interpretation, and presentation of data. As this study is based on secondary
data and thematic analysis, the primary ethical considerations relate to data usage, researcher

responsibility, and the integrity of the analytical process.

3.6.6 Use of Secondary and Publicly Available Data

Secondary data was used for the analysis in this study. The data were obtained from various
sources that included sustainability reports, annual reports, and industry publications. Since no
primary data was collected during the study, there were no human participants; therefore, issues
relating to ethical research, such as informed consent, confidentiality, and anonymity, did not

arise.

However, ethics play an important role even when there is no direct communication with
participants. Data for the entire study have been taken from sources meant to be accessible by
all individuals; hence, no private or confidential data have been used for the study. The method

adheres to the set ethical standards when conducting secondary data analysis studies.

3.6.7 Responsible Interpretation of Corporate Data

One of the important ethical issues in this research is associated with the way in which
information about organizations can be presented. Corporate reports and other documents may
contain information that is intentionally presented in order to emphasize the positive side of

events.

Thus, in this research, great attention was paid to an objective and critical interpretation of the
data collected. The emphasis in the analysis was placed on patterns concerning electric vehicles

rather than the evaluation of the results of the companies' performance.

In addition, the interpretations were made on the basis of thorough reading and coding of the

data. In this way, it is possible to ensure neutrality of interpretations.

3.6.8 Minimization of Researcher Bias

In qualitative studies, interpretation of the data is subjective, as there will always be a certain
degree of interpretation from the researchers themselves. Hence, this study used the systematic

thematic analysis method following Braun and Clarke (2006).
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Using the distinct phases involved in thematic analysis, such as familiarizing oneself with the
data, coding, and developing and refining themes, the process will not be dependent on the

researcher's own subjective bias. Rather, it will be systematic and scientific.

Furthermore, triangulation was made possible through the utilization of several data sources

from different companies such as DHL, Amazon, and UPS.

3.6.9 Academic Integrity and Proper Referencing

Academic integrity is an essential ethical standard expected of this paper. All sources used to
collect data for this study have been cited and referenced according to the relevant academic

standards. It helps give credit where it is due and prevents cases of plagiarism.

The study also makes sure that all information presented from the documents is accurate, as it
was presented without any alteration. This is also important when analysing strategies and

policies implemented by companies.

3.6.10 Transparency and Traceability of the Research Process

Transparency is crucial in ensuring the quality of ethics in qualitative research. In this particular
research, transparency was achieved by keeping an account of the entire process of research,

including data collection, organizing, coding, and analysing.

The procedure for conducting thematic analysis is well laid out for easy comprehension of the
process that was applied in converting the raw data to themes. Furthermore, the presentation of
data sources and analytical focuses in tabular form clearly indicates how data were handled.

Transparency makes it easier for others to follow up on the analytical process.

3.6.11 Ethical Representation of Case Companies

These studies include companies such as DHL, Amazon, and UPS, which are studied based on
their publicly available data. Ethical issues have been considered in this study by taking care

to ensure that the companies are portrayed objectively and fairly.

The study does not seek to judge any of these companies individually, nor is the intent to
evaluate them. Instead, the goal is to highlight trends relating to the use of electric vehicles in

commercial last-mile deliveries.
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3.6.12 Limitations Related to Secondary Data

An additional ethical consideration relates to the limitations of secondary data. Since the study
relies on pre-existing documents, the researcher has no control over how the data were

originally produced or reported.

To address this limitation, the study incorporates multiple sources and cross-checks
information to enhance reliability. Acknowledging these limitations is important for
maintaining transparency and ensuring that findings are interpreted within an appropriate

context.
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Chapter 4 — Findings

In this chapter, findings obtained from a qualitative analysis of documents by five chosen
logistics companies: DHL, Amazon, UPS, FedEx, and Royal Mail (United Kingdom), are
presented. The analysis provides an answer to the research question posed for the study by
determining technology, organization, and environment (TOE) factors impacting the use of

EVs in urban last-mile delivery logistics (Tornatzky & Fleischer, 1990).

Findings in this section are presented in accordance with the TOE framework used, where the
factors influencing the implementation of EVs can be divided into technological,
organizational, and environmental. Application of such a framework allows for structured

analysis of the data and recognition of regularities.

The purpose of this chapter is to present findings based on the analysed data without their
interpretation and comparison to other findings found in the literature. The findings will be

discussed further in the next chapter.

4.1 Technological Factors

From the study, technological factors have been shown to be vital in understanding the use of
electric vehicles (EVs) in the last-mile delivery logistics in urban areas. For the identified
companies, technological adoption does not mean only replacing diesel vehicles with electric
vehicles. Rather, results show that technological adoption for EVs involves a whole
technological system incorporating vehicle availability, charging facilities, suitability,

efficiency of the routes, and the capability of integrating EVs into logistics networks.

The main technological discovery in this regard is that having suitable electric delivery vehicles
plays an important role in the large-scale adoption of EVs. A good illustration of this discovery
can be found in the 2024 Sustainability Report from Amazon. According to the report, in 2024,
there were 31,400 electric vans worldwide in use by the company, where over 24,000 were
from Rivian. Similarly, according to the report, the initiative was able to deliver 1.5 billion
packages through the use of electric vehicles. This demonstrates that EVs are increasingly
being integrated into the routine logistical practices of delivery rather than acting as pilot

projects (Amazon, 2024).
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Comparable trends can be seen within DHL, UPS, FedEx, and Royal Mail. While DHL’s
attempt at electrifying over 66% of its last-mile delivery fleet by 2030 reveals the need for
prolonged vehicle utilization along with technological planning in the process of using
commercial EVs (DHL, 2024), the use of 7,000 electric vans by the United Kingdom-based
Royal Mail shows that postal and package delivery services can increase the use of EVs once
the vehicle technology matches their needs (Royal, 2025). Therefore, it is evident that EV use

largely depends on whether there are commercially viable vehicles suitable for delivery.

The infrastructure required for charging electric vehicles presents itself as one of the key
technological factors influencing the ability to implement EVs. According to Amazon's report,
the company increased its number of installed chargers by 11,770 in 2024, resulting in its total
number reaching 24,000 across 50 delivery stations. The largest private charging network in
the United States, such infrastructure reveals the significance of the development of supporting
systems in addition to EVs themselves, which makes efficient work possible. Particularly for
the case of last-mile logistics, the issue of charging infrastructure becomes crucial due to the

tight schedules of delivery (Amazon, 2024).

The same pattern also occurs with UPS, FedEx, DHL, and Royal Mail because the charging
infrastructure and electrified fleets are interlinked here. Specifically, while UPS mentions an
increase in the size of'its fleet using alternative energy and advanced technologies (UPS, 2024),
FedEx states that technological advancements and the ability to scale manufacturing will
become key drivers for developing an entirely electric fleet of trucks that will be used in the
process of picking up and delivering parcels by 2040 (FedEx, 2024). Hence, it can be argued
that having a reliable charging infrastructure, sufficient charging capacity, and a vehicle supply
chain represent important technological prerequisites. Without these, there would be problems

beyond limited operations with EVs (Patella et al., 2021).

In addition, the following important finding should be highlighted, namely, EVs are especially
appropriate to be used within the context of last-mile delivery due to the nature of this logistical
operation. In particular, compared to long-haul transportation, the last-mile usually implies
shorter distances, repetitive routes, return trips from depots, and high-density urban deliveries.
Therefore, EVs become preferable because of these factors (de Mello Bandeira et al., 2019). In
support of this assumption, information provided by Amazon is available. Namely, during

2024, the company carried out global delivery services involving 170 million parcels delivered

35



using the technologies associated with micromobility. In other words, electric vans and cargo

bikes became useful for urban areas because of their high density (Amazon, 2024).

Based on the results, there is evidence of variation in technological innovation from one firm
to another. While Amazon heavily depends on technology related to the use of vehicles
resulting from the cooperation with Rivian, (Amazon, 2024) DHL stands out in terms of
technology because of fleet electrification and defined goals for the last-mile delivery service.
(DHL, DHL Group Sustainability Report 2024, 2024) On the other hand, FedEx focuses on the
move towards using fully electric cars in the pickup and delivery of parcels through
technological improvements in vehicle manufacturing and EV technology. (FedEx, 2024)
Royal Mail shows that EV usage can be driven by the suitability of EV vans on the delivery
routes as well as depots in operations. Hence, the adoption of EV technology varies among

firms depending on the operational structure.

One of the findings related to the commercial adoption of EVs is that such a move requires the
integration of vehicle, infrastructure, and logistics planning. For example, Amazon has
coordinated its adoption of EVs through charging, regional delivery networks, route
optimization, and micromobility hubs. Similarly, DHL has adopted EVs based on its goal of
electrifying last-mile deliveries. In UPS and FedEx, EVs are associated with technology and
alternative fuels, while for Royal Mail, EVs are adopted due to the suitability of delivery routes

and charging at delivery units.

In summary, the findings show that technological issues play a role in the use of EVs in
commercial operations through four major ways. The first one entails the need for appropriate
EVs able to provide last-mile delivery. The second point is the need for charging infrastructure.
This infrastructure is important since it ensures continued operations for EVs. The third point
highlights that EVs have to fit into urban logistics, which include aspects such as short distances
covered and deliveries from the depot. Finally, EV technologies have to be integrated into the

logistics processes, which include routing, fleet management, and delivery.

4.2 Organizational Factors Influencing EV Adoption

The findings show that organizational factors significantly affect EV adoption among firms
operating in the realm of last-mile delivery logistics. In the context of the selected logistics

companies, EV adoption is considered part of a more complex set of measures aimed at
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enhancing overall organizational sustainability, promoting operational modernization, and
reducing carbon emissions from the company’s transportation assets. As can be seen from the
analysis conducted, factors like commitment, investment, partnership, operational
preparedness, and governance of sustainability practices affect not only the implementation of
fleet electrification initiatives but also their scaling (Patella et al., 2021; Oliveira & Martins,

2011).

Among different organizational factors considered, long-term sustainability commitment
appears especially important. All chosen logistics organizations have adopted EVs as part of
larger programs aimed at achieving organizational carbon reduction and environmental
objectives. For example, in Amazon's case, EV adoption goes along with The Climate Pledge
and plans to reach net-zero carbon emissions by 2040 (Amazon, 2024). Similarly, FedEx has
committed to achieving carbon-neutral operations and plans to electrify the entire company's
fleet by 2040. Among DHL Group's objectives is the goal to electrify more than 66% of its
last-mile delivery fleet by 2030. Royal Mail's Steps to Zero environmental program includes
fleet electrification, while UPS has positioned transportation electrification as part of its overall

sustainability approach.

In addition, another crucial organizational determinant discovered is the strategic investment
capacity. The study findings reveal that the wide adoption of EVs will require extensive
resource allocation and funding. Indeed, Amazon has invested significantly in electrifying
transportation, announcing it would invest over €1 billion to decarbonize its European
transportation fleet. In turn, DHL scaled up investments into sustainable transport networks
(DHL, 2023), whereas UPS invested extensively in its alternative fuel fleets. FedEx invested
in electric delivery vans and charging stations, while Royal Mail also expanded its investments
in electric delivery vans and charging technologies. Based on the findings, it can be argued that

financial capability is vital for scaling up EV adoption.

Further, the findings reveal that external collaboration and strategic partnering are important
determinants that affect organizations' decision-making processes related to EV adoption.
Specifically, Amazon collaborated with Rivian to develop customized electric delivery vans
suitable for Amazon's logistics. In addition, UPS used a strategic partnership with Arrival to
deploy EVs, whereas FedEx partnered with BrightDrop in its EV implementation process.
(FedEx, 2022) Overall, the findings demonstrate that logistics companies leverage strategic

partnerships with vehicle manufacturers and technology providers in their EV transition efforts.
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It seems reasonable to conclude that external collaboration is crucial for adopting EVs in

logistics firms.

One of the organizational variables that played an important role during the process of EV
adoption was operational readiness. It should be mentioned that adopting electric vehicles
requires more than just purchasing such a vehicle, as the organization needs to restructure its
logistics operations to be able to utilize electric vehicles effectively. Amazon increased the
number of charging stations and delivery stations in order to conduct electric deliveries in urban
areas. (Amazon, 2024) FedEx developed a charging infrastructure and used its electric vehicles
to improve its parcel pickup and delivery systems. (FedEx, 2024) In addition, Royal Mail
introduced EV charging infrastructure in delivery depots to help companies conduct
electrification of the whole fleet. DHL electrified last-mile, line-haul transport, and logistics.
UPS integrated its electric fleet into the company's logistics system by improving route
optimization. These data imply that organizational restructuring is a key determinant of

effective EV adoption.

In addition to this, the analysis revealed another organizational variable that significantly
contributed to EV adoption. The results indicated that electrification is usually combined with
other organizational strategies aimed at increasing the efficiency of operations and optimizing
logistics processes. UPS implemented a system of fleet electrification with the use of advanced
route optimization technology. At the same time, Amazon combined EV deployment and
micromobility delivery stations. (Amazon, 2024) DHL incorporated fleet electrification into
sustainable fuels, improved network efficiency, and customer sustainability services. (DHL,
DHL Group Sustainability Report 2024, 2024) These examples show that EV adoption can be
viewed as a part of larger organizational strategies concerning logistics efficiency and

performance.

Furthermore, organizational innovation and learning abilities were found to impact the
adoption of electric vehicles. The case of DHL's creation of the StreetScooter line of electric
vehicles provides one example where the organization decided to engage in internal innovation
because of a lack of available market solutions to its problems. (DHL, 2025) Similarly,
Amazon's tailored Rivian delivery vans show that organizations can use innovative
technologies to solve specific needs. As such, it becomes clear that organizations experiment
with new ways of implementing delivery services through alternative approaches to

transportation.
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Additionally, the results have shown that organizational governance and accountability
mechanisms contribute to EVs' adoption. Sustainability reporting, environmental targets, and
decarbonization plans were observed across all examined cases. The sustainability progress
reports of DHL, the sustainability governance strategies adopted at UPS, Amazon's
comprehensive decarbonization planning, and FedEx's environmental transition targets are just
some examples showing how accountability mechanisms promote EVs' implementation and
sustainability management. It means that governance plays a key role in the coordination of the

organization's transition towards electric mobility.

Finally, the findings have indicated that organizational determinants of EV adoption are the
following: sustainability commitment, strategic investment ability, external partnerships,
readiness to operate with EVs, organizational transformation, innovation, and sustainability
governance. Thus, it can be seen that all of the selected organizations have to make certain
decisions in order to implement EVs in their operations. Such decision-making involves many
organizational actions beyond simple technicalities related to available vehicles. Overall, the

discussed findings answer the research question raised in the paper.

4.3 Environmental Factors Influencing EV Adoption

The outcomes show that environmental issues have considerable impacts on the adoption of
electric vehicles in commercial logistics for last-mile delivery. The adoption of electric vehicles
in the analysed firms is associated with mitigating the effects of climate change, decreasing the
number of emissions in transportation activities, making deliveries environmentally sustainable
in urban areas, changes in legislation, and increasing society's expectations regarding green
logistics solutions. According to the findings, the firms' decision-making processes in the area

of developing electric vehicle fleets are significantly affected by environmental issues.

Among the environmental factors considered, the one connected with climate change and a
growing tendency worldwide to decrease greenhouse gas emissions can be emphasized. Thus,
the analysis shows that all four selected organizations see their efforts to adopt electric vehicles
in connection with other climate-related sustainability strategies. For instance, Amazon
promotes The Climate Pledge and works towards becoming carbon neutral by 2040 (Amazon,
2024), which includes efforts towards developing EVs. At the same time, FedEx also plans to
reduce its carbon footprint and achieve carbon neutrality by 2040 (FedEx, 2024). Similarly,

DHL has embedded transport decarbonization in its environmental sustainability strategy.
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(DHL, DHL Group Sustainability Report 2024, 2024) UPS mentions the necessity to decrease
emissions produced during transportation processes and uses alternative fuels to address the

issue, while Royal Mail states that the electric car fleet is related to Steps to Zero (UPS, 2024).

Based on the observations, it can be stated that transportation-related carbon emissions remain
the most important environmental issue faced by the logistics companies in question.
Sustainability reports often reveal that both transportation and delivery of goods are critical in
terms of causing high levels of carbon emissions and leading to environmental damage. In this
regard, logistics companies are becoming increasingly interested in using electric vehicles and
other environmentally-friendly technologies for delivering goods. Thus, Amazon focused its
efforts on decreasing the delivery emissions and increasing the number of electric delivery
vehicles and low-emission delivery systems. DHL emphasized sustainable transport operations
and electric vehicles as part of its efforts to decrease logistics-related carbon emissions. UPS
and FedEx regarded the development of sustainable delivery options as part of their approaches
to being responsible towards the environment. (FedEx, 2024) while Royal Mail underlined its
focus on electric deliveries and cleaner urban delivery solutions. Altogether, it becomes clear
that the environmental problems associated with transportation emissions significantly

contribute to electric vehicle adoption.

One of the additional important environmental factors related to the adoption of electric
vehicles can be considered pressure on urban sustainability and the need to introduce cleaner
transportation systems in urban areas. In this context, one may observe that issues such as high
levels of urban congestion, negative consequences of transportation on the environment, and
the importance of introducing low-emission transportation solutions have a considerable effect
on electric vehicle adoption strategies. Thus, Amazon started to introduce micromobility hubs,
e-cargo bikes, and lower-emission urban delivery systems (Amazon, 2024). In turn, Royal Mail
emphasized electric deliveries and sustainable urban transportation solutions. UPS, DHL, and

FedEx also paid attention to sustainable urban logistics and lowering emissions in urban areas.

In summary, expectations from the government, the stakeholders, customers, and society
towards environmental sustainability impact the transportation electrification strategy
employed by the companies in question. As seen in the results, environmental sustainability
and accountability, including reporting about climate commitments, are common among the
analysed company documents. Amazon, DHL, UPS, FedEx, and Royal Mail view sustainable

operations and emissions reduction efforts as key aspects of their environmental responsibility
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strategy. Thus, external pressures for environmental responsibility in logistics and
transportation practices result in increased pressure towards greener and emission-efficient

transportation services.

Secondly, another aspect related to the environment is the transition to sustainable
transportation systems and cleaner energy technology solutions. The results show that more
and more companies support sustainable transport systems and low-emissions delivery systems
as part of greater efforts in transitioning towards environmental sustainability. In particular,
DHL focuses on sustainable transportation systems and low-emission logistics operations, and
UPS and FedEx incorporate their electric mobility efforts along with sustainable delivery
alternatives into their transportation systems modernization strategies. Additionally,
sustainability and environmental management initiatives pursued by Amazon include the

development of low-emission transportation systems and renewable energy sources.

In addition, the findings show how environmental regulations, emissions reduction efforts, and
environmental strategies determine the adoption of EVs in the selected logistics firms. All the
firms have environmental strategies and sustainability reporting processes where the need for
carbon reduction, improved environmental performance, and decarbonizing initiatives in
transportation systems has been addressed. DHL, UPS, FedEx, and Royal Mail have all made
clear mentions of their efforts in reducing transportation emissions and improving
environmental performance. The above findings show that emerging environmental policies,
decarbonization efforts, and other sustainability issues are compelling logistics firms to

modernize their fleets and adopt EVs in deliveries.

The second emerging environmental factor is green logistics and the sustainability of the supply
chain. The results show that many companies consider the sustainability aspect when making
transportation decisions, logistics modernization initiatives, and delivering goods in order to
reduce negative impacts on the environment during the whole process in the supply chain
system. Amazon, DHL, UPS, FedEx, and Royal Mail all mention adopting EVs for promoting
greener logistics initiatives that would make their transportation network and delivery process

more eco-friendly and low-emission.

In general, environmental factors influencing EV adoption include climate change pressure,
transportation emissions concerns, urban sustainability problems, environmental regulations,

and sustainability requirements from stakeholders, among others. These external
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environmental factors greatly impact organizations' decisions in relation to transporting goods
using electric cars or vehicles in general. In summary, the above findings provide answers to
the research question on the role of external environmental factors on the decision-making

process and the adoption and expansion of EV use for last-mile delivery logistics in the five

selected organizations.

Table 3 :

Summary of Findings Based on the TOE Framework

TOE Dimension Key Findings Evidence Across | Influence on EV
Companies Adoption
Technological Availability of [ Amazon deployed | Vehicle  suitability
Factors suitable electric | more than 31,400 | and technological
delivery  vehicles | electric vans | readiness enable
supports large-scale | globally; Royal | commercial EV
EV adoption Mail operates | implementation
around 7,000
electric vans; DHL
targets large-scale
fleet electrification
Technological Charging Amazon installed | Infrastructure
Factors infrastructure is | 24,000 chargers | availability  directly
essential for | across delivery | affects  operational
operational stations; UPS, | feasibility and
continuity FedEx, DHL, and [ scalability
Royal Mail
expanded charging
systems to support
EV fleets
Technological Urban last-mile | Short delivery | Operational
Factors delivery routes, depot-based | suitability increases
characteristics  are | operations, and | feasibility of EV
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compatible with EV | predictable delivery | adoption in urban
operations patterns support EV | logistics
usage
Technological EV adoption | Companies Electrification
Factors requires integration | combine EVs with | involves system-level
with logistics | route optimization, | logistics
systems fleet planning, [ transformation rather
delivery hubs, and | than simple vehicle
micromobility replacement
systems
Organizational Long-term Amazon’s Climate | Sustainability
Factors sustainability Pledge, FedEx | commitments  drive
strategies  strongly | carbon-neutral organizational
influence EV | commitment, DHL | transition toward EV
adoption electrification fleets
targets, Royal Mail
“Steps to Zero”
strategy
Organizational Financial investment | Amazon invested | Large-scale EV
Factors capability supports | over €1 billion in | adoption requires
fleet electrification | European long-term
transportation organizational
decarbonization; investment
UPS and FedEx
expanded
investment in EV
fleets and
infrastructure
Organizational Strategic Amazon partnered | External collaboration
Factors partnerships with Rivian, UPS | improves access to
accelerate EV | collaborated with | EV technologies and
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implementation Arrival, and FedEx | fleet deployment
partnered with
BrightDrop
Organizational Operational Companies Organizational
Factors readiness and | expanded charging [ adaptation  supports
restructuring are | infrastructure, effective
necessary for EV | delivery hubs, | implementation of EV
integration depot systems, and | systems
urban logistics
operations
Organizational Sustainability Sustainability Governance
Factors governance and | reporting, mechanisms support
organizational measurable targets, | coordinated EV
planning influence | and transition planning
adoption decarbonization
strategies ~ appear
across all selected
companies
Environmental Climate change | All selected | External climate-
Factors pressure encourages | companies link EV [ related pressure
transportation adoption with | supports fleet
electrification carbon  reduction | electrification
and net-zero goals
Environmental Transportation Companies identify | Environmental
Factors emissions are | delivery operations | concerns increase
viewed as a major | as significant | demand for low-
environmental contributors to | emission delivery
challenge emissions and | systems
pollution
Environmental Urban sustainability | Companies Urban environmental
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Factors pressures influence | emphasize cleaner | challenges encourage
EV adoption urban logistics. | adoption of EVs in
low-emission city logistics
transport, and
micromobility
systems
Environmental Regulatory and | Sustainability Environmental
Factors policy pressures | regulations, regulation creates
support EV | emission  targets, | pressure for logistics
implementation and low-emission | decarbonization
transport initiatives
influence company
strategies
Environmental Stakeholder and | Sustainability External expectations
Factors market sustainability | commitments and | encourage adoption of
expectations affect | ESG reporting are | environmentally
organizational emphasized across | sustainable logistics
decisions companies systems
4.4 Chapter Summary

The results of the qualitative document analysis of Amazon, DHL Group, UPS, FedEx, and
Royal Mail, analysed using the TOE framework are presented in this chapter. The results show
that the use of electric vehicles in urban last mile delivery logistics depends on several

interacting technological, organizational, and environmental factors.

Firstly, technological factors, such as access to electric vehicles, charging technologies, fitting
into organizational routines, and integration with the logistics process itself were shown to be
essential enablers of the transition to an electric vehicle fleet. Secondly, organization factors,
such as commitment to sustainability, financial opportunities, partnerships, and preparation for

change, organizational structures, etc., play a major role in promoting electric vehicles. Lastly,
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climate change concerns, emission standards related to transportation, urban sustainability

issues, etc., have a marked effect on decision-making on electric vehicle deployment.

All in all, it appears that the implementation of electric vehicles depends not on a single aspect
but rather on the combination of technological, organizational, and environmental factors. The

discussion of the results is provided in the next chapter.
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Chapter S - Discussion

In this chapter, we will relate the results of our research to existing literature and to the
Technology, Organization, and Environment (TOE) framework. In other words, after providing
empirical findings in Chapter 4, we now have to interpret these findings, determining whether
they confirm, extend, or refute prior literature related to EV adoption in urban last-mile delivery
logistics. In doing so, we aim to shift from the purely descriptive perspective towards an
analytical one.

Based on the literature review conducted above, one can conclude that there was relatively little
attention paid to EV adoption among commercial firms, and almost no attention was paid to
logistics companies. Another shortcoming in the existing literature is that it typically analyses
technological, organizational, and environmental factors independently of each other. In order
to overcome these shortcomings, we decided to use the TOE framework for the interpretation
of the research findings.

Thus, as shown in our results, EV adoption in last-mile delivery is the result of the interplay of
a number of different factors rather than some unique driver. More specifically, such factors
include technological readiness, organizational strategy, and environmental pressures.
Therefore, to facilitate a better understanding of how EVs are adopted by commercial
organizations, the current chapter will be organized around the following three TOE
dimensions: technological, organizational, and environmental.

5.1 Technological Factors and EV Adoption

This shows that technology plays a vital role in influencing EV adoption in urban last-mile
deliveries. First, the availability of relevant vehicles, infrastructure developments, and the
suitability of EVs for last-mile deliveries become the crucial technological facilitators. All
these findings agree with previous research that has emphasized technological preparedness as
a key driver behind the adoption of EVs within organizations (Tornatzky & Fleischer, 1990;
Oliveira & Martins, 2011).

One of the prominent findings made during the research process concerns vehicle availability
and technological advancement of the technologies involved. The results of the current research
prove that companies such as Amazon, DHL, and Royal Mail have been using their electric
delivery vehicles on a large scale, which means that technology has reached the level of
maturity necessary for implementation in commercial logistics. This finding confirms previous
research results, where authors claim that advancement in the availability of light commercial

EVs makes them much more feasible for urban freight deliveries (Patella et al., 2021).
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Nevertheless, these studies do not consider such important aspects as the suitability of vehicles
for certain requirements (payload, route, and delivery performance). Thus, it helps to bridge

the identified gap in the literature.

Charging infrastructure can be seen as yet another crucial technological factor influencing the
use of electric vehicles. Indeed, the results show significant investments into the creation of the
required network of stations by companies like Amazon, which has built up its private charging
infrastructure, and DHL, which uses electrification systems. This finding corroborates the
existing research stating that the lack of charging infrastructure is one of the main reasons for
low EV adoption rates (Gnann et al., 2018; Taefi et al., 2016). At the same time, the results of
this study are aligned with the academic discussions concerning what should be done to solve
this issue. Some scholars state that depot-based charging infrastructure is enough for
performing the last-mile delivery tasks due to the predictable route and distance that have to be
covered (Teoh et al., 2018), while others highlight the need for broadening the reach of the
network (Gnann et al., 2018). The findings support both opinions, suggesting that companies
utilize depot-based charging while struggling with the issues connected to the availability of

infrastructure.

As an additional technological implication, the analysis shows the suitability of EVs for last-
mile deliveries in urban cities. Thus, the results prove that these kinds of vehicles are the best
choice for such types of delivery tasks since urban areas involve numerous benefits for EVs'
operation, like predictable routes and depot locations, among other factors. Therefore, these
findings correspond to the research that proves the suitability of urban environments and last-
mile conditions for EVs' deployment (de Mello Bandeira et al., 2019; Patella et al., 2021).
However, it is essential to note that firms do not limit themselves to adopting electric vans as

they introduce other innovative technologies like e-bikes to perform the last-mile deliveries.

While emphasizing the benefits associated with the adoption of EVs, the findings also reveal
certain technological barriers faced by the organizations, especially those associated with
infrastructure and uncertainty. In this context, it is pertinent to note that these barriers were
identified in the previous literature on the topic as major hindrances for adopting EVs,
including range limitation, long charging times, and lack of necessary infrastructure (Anosike
et al., 2023; Lebeau et al., 2015). However, based on the empirical findings, one can say that
these barriers continue to be tackled by organizations and addressed with technological

innovations and modifications.
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At the same time, the results show that the use of EVs in urban last-mile deliveries needs to be
treated as technological integration rather than mere substitution. It means that EVs have been
incorporated into broader logistics systems and are used together with the supporting
infrastructure (i.e., charging stations) and other elements of logistical activities (i.e., routing
and scheduling). Thus, the discussed findings add to the existing research by showing that
technological factors cannot be treated as separate from other elements of the organization's

logistics processes.

Overall, the analysis of the impact of technological factors shows that the use of EVs can be
explained by the interconnection between the maturation of technologies, their integration into
the organizational infrastructure, and the applicability of these innovations in specific settings.
Even though these findings largely overlap with the current literature, they reveal new aspects
of technological integration. Hence, an approach like the Technology-Organization-

Environment (TOE) model would prove efficient in understanding EVs' adoption in logistics.
5.2 Organizational Factors and EV Adoption

Based on the outcomes of this study, organizational factors play a vital role in the adoption of
electric vehicles (EVs) in urban last-mile delivery logistics operations. In particular,
organizational sustainability commitment, investment capability, partnerships, and readiness
were proven to have a significant effect on the adoption of EVs. Amazon, DHL, and FedEx
adopt EVs as part of their overall decarbonization strategies, suggesting that the adoption of
EVs is incorporated into the larger corporate transformation efforts. This finding is consistent
with previous studies emphasizing the importance of corporate vision and orientation towards
sustainability for successful green technology adoption (Bjorklund & Forslund, 2018;
Evangelista, 2014). Additionally, the current research expands the existing literature by
demonstrating that organizational sustainability commitment contributes not only to the

motivation of technological adoption but also to its coordination within logistics networks.

However, more significantly, the above conclusion indicates that sustainability commitment
and organizational investment capability are interrelated. The implementation of large-scale
EV operations demands a considerable number of financial investments, infrastructure
development, and planning. Therefore, sustainable organizational intention should be
accompanied by corresponding capabilities in order to achieve success. In other words, it
demonstrates a reciprocal relationship between organizational and technological factors. The

availability of EV technology is not sufficient for successful adoption if there is no
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organizational readiness to implement it. Hence, this result can be considered a significant
contribution to the existing literature as it highlights the complexity of the issue and the need

to address it from the perspective of TOE.

Another crucial organizational factor impacting EV adoption is the capacity for strategic
investment. According to the study results, large companies like Amazon, DHL, UPS, and
FedEx invest significantly in the development of electric fleets, charging infrastructure, and
the improvement of logistics management systems. This finding corresponds to previous
studies, which found financial preparedness to be an important facilitator of technology
adoption (Zhu et al., 2006). Importantly, the current study broadens the knowledge base about
investments in EV adoption by revealing that the concept goes beyond vehicle purchasing and

involves a wider organizational change in logistics systems.

Furthermore, the research highlights the importance of strategic partnerships and collaboration
in facilitating EV adoption. Organizations are increasingly dependent on collaboration with
vehicle producers and technology developers. For instance, Amazon collaborates with Rivian,
and UPS collaborates with Arrival. These findings are consistent with previous research, which
highlights the importance of collaboration as an organizational mechanism facilitating
innovation (Sandberg & Aarikka-Stenroos, 2014). However, the current findings demonstrate
that such partnerships are not merely supportive but rather necessary for organizations to access

specialized technologies and implement innovations.

The factors of operational readiness and organizational restructuring proved to be crucial
determinants of the process of EV adoption. In particular, companies were required to make
changes in their logistics operations, delivery operations, and infrastructure in order to adopt
EVs. In practice, the firms increase charging infrastructure, optimize routes, and introduce EV's
into fleet management systems. This finding is consistent with previous studies highlighting
the importance of operational capability for technology adoption (Zhu & Kraemer, 2005). At
the same time, the analysis shows that EV adoption requires constant adaptation efforts on the

organizational level, which can be seen as an example of the learning process.

Furthermore, the integration of EV adoption into logistics strategies represents another
organizational determinant of technology adoption. According to the findings of the research,
firms combine EV adoption with route optimization, delivery modernization, and urban
logistics planning. This finding is aligned with the previous research stating that technology

adoption is most effective when combined with organizational strategy (Hazen et al., 2016). At
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the same time, the results obtained in the course of this study extend the previous research by

identifying that EV adoption is a part of the transition to smart and sustainable logistics.

The results shed light on the importance of innovation and governance within organizations as
factors of EV adoption. Organizations conduct active experiments with new technology and
different ways of delivery, whereas sustainability reporting and performance targets make sure
that there is a proper accountability and facilitate strategic planning. These insights correspond
with previous research on organizational learning and governance (Damanpour & Schneider,
2006; Tate et al., 2014). At the same time, the results reveal that governance facilitates the
coordination between technological, organizational, and environmental drivers, thus

highlighting their interconnectedness in EV adoption.

In conclusion, it should be mentioned that the analysis shows that factors of EV adoption within
organizations are broader than readiness of companies to adopt EVs and include strategic
alignment, investment, collaboration, and change. While confirming the validity of TOE, the
current research goes beyond it by proving that organizational factors are tightly connected
with technological and environmental ones. Thus, EV adoption in logistics can be seen as a

complex process.
5.3 Environmental Factors and EV Adoption

It is clear from the findings of the current investigation that the environment plays the leading
role in the decision-making process related to the use of electric vehicles (EVs) in urban last-
mile delivery logistics. The following environmental pressures were found to be the leading
driving forces in terms of the adoption of EVs in companies' fleets: climate change pressure,
transportation emissions, urban sustainability issues, regulations, and stakeholders'
expectations. In their turn, organizations always perceive EV adoption as part of their
environmental initiatives targeting the reduction of CO2 emissions and improvement of
sustainability performance. This finding is in line with previous literature findings, which state
that environmental pressure was found to be one of the major triggers of the adoption of
sustainable technologies (Zhu et al., 2007; Oliveira & Martins, 2011). Yet, the results obtained
go beyond previous studies, proving that environmental factors are not merely the source of

external pressures anymore but have become an integral part of organizations' strategies.

Climate change pressure becomes one of the major environmental factors that affect the
adoption of EVs. Namely, the analysis shows that organizations perceive EV adoption as a tool

for achieving global decarbonization goals, including net-zero emissions. This finding
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confirms the previous research findings regarding the importance of climate-related pressure
for green innovations (Bjorklund & Forslund, 2018). Still, the obtained results prove that
climate change is no longer regarded as an external factor but rather the priority of the

company's strategy.

Another notable environmental determinant is the need to address emissions linked to transport.
It was found that logistics companies view last-mile delivery as the main driver of
environmental harm, which is why they opt for the implementation of electric vehicles (EVs)
as a mitigation strategy. This finding supports previous research that identifies freight transport
as one of the key sources of emissions (McKinnon, 2018; Taefi et al., 2016). The results expand
upon this view, as they highlight that emissions reduction is integrated into the process of
decision-making. Thereby, the interaction between environmental and organizational factors is

clearly demonstrated, as the former dictates the latter.

The environmental pressures connected with urban sustainability play a critical role in adopting
EVs. It can be seen from the results that the problem of urban congestion, pollution, and the
general state of the environment motivate companies to adopt EVs and implement alternative
logistics strategies. This corresponds with previous studies, which found that urban logistics
circumstances favoured the adoption of electric vehicles (de Mello Bandeira et al., 2019). In
addition, the findings show that urban environmental pressures foster innovation and lead to
micromobility and new approaches to delivery. Here, the interaction between environmental

and technological determinants is evident.

Moreover, the expectations of stakeholders and society have considerable effects on EV
adoption. Organizations react to the increasing demands of customers, shareholders, and
society to adopt more sustainable practices. This is in line with institutional theory, which
argues that organizations adjust their behaviour in accordance with external expectations to
gain legitimacy (DiMaggio & Powell, 1983). The results, however, provide further evidence
for this idea by showing that the expectations of stakeholders drive strategy formulation and
thus expedite EV adoption, meaning that there is an interaction between the environment and

organizational strategies regarding the adoption of new technologies.

Regulations and policies, as environmental variables, also affect EV adoption. It is found that
firms adopt strategies in light of emissions reductions and other environmental policies, which
is consistent with previous literature that emphasizes the significance of policy in facilitating

sustainable transport (Nieuwenhuis et al., 2017). At the same time, this finding shows that
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regulations and policies are not only constraints but also facilitators of innovation and
investments. Thus, there appears to be a two-way relationship between the environment and

organization when it comes to EV adoption.

It becomes evident that there is an overall trend towards sustainable modes of transport and
green logistics systems. In other words, organizations tend to consider the adoption of electric
vehicles together with the use of alternative fuels, renewable energy sources, and sustainable
delivery practices. This finding corroborates previous studies on the issue of green logistics
(McKinnon, 2015). However, the findings make a unique contribution to the existing
knowledge base by proving that the adoption of electric vehicles is a systemic transformation

of the logistics system rather than a technological one.

In general, the discussion demonstrates that environmental factors that affect the adoption of
electric vehicles are multifaceted and interconnected. Climate change, emissions issues,
problems related to urban sustainability, regulatory environment, and stakeholder pressure can
be viewed as some of the key forces behind the adoption of electric vehicles. Overall, the
findings support the TOE (Technology-Organization-Environment) model while expanding it
with the idea that there are dynamic interactions between the environmental, organizational,

and technological components.
5.4 Theoretical implication

The study contributes to current knowledge on the topic by applying the Technology—
Organization—Environment (TOE) model to the problem of EV uptake for urban last-mile
delivery logistics operations. While earlier literature has widely used the TOE model to study
the adoption of new technologies in various organizational contexts, its application to
commercial logistics, especially with regard to EV adoption, has received less attention. Using
evidence collected from several logistic companies, the study shows that the use of EVs in last-
mile urban delivery logistics depends not on one but on multiple interacting factors, namely
technological readiness, organizational resources, and environmental pressures (Tornatzky &

Fleischer, 1990; Oliveira & Martins, 2011).

An important theoretical contribution of the paper is the confirmation and enhancement of the
TOE model applied to a complicated, practical logistics scenario. Existing TOE studies often
consider technological, organizational, and environmental dimensions of innovation as more
or less autonomous factors impacting adoption decisions (Zhu et al., 2006; Oliveira & Martins,

2011). The results presented in the study confirm that these dimensions are interrelated. For
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example, technological viability, such as the supply of suitable vehicles and charging facilities,
is strongly associated with the ability of organizations to make investments, which is, in turn,
affected by environmental issues, such as regulatory requirements and sustainable development
initiatives. Therefore, the use of EVs should be viewed as an interactive process rather than an
isolated phenomenon. Consequently, the TOE model can be extended by emphasizing the
importance of interaction effects between its key dimensions (Baker, 2012; Gangwar et al.,

2015).

The other valuable contribution relates to the adoption context for electric vehicles (EVs).
Despite a considerable volume of literature dedicated to the issue of passenger cars adoption,
where individual consumer behaviour becomes essential (Rezvani et al., 2015), this study is
primarily focused on adoption in commercial logistics organizations. Hence, operational,
economic, and strategic concerns become crucial in this case, while personal preferences take
the back seat. Thus, this study addresses the gap in the literature and provides an opportunity
to consider the problem from another perspective (Hazen et al., 2016). Specifically, it
demonstrates the extent to which organizational characteristics affect the decision to adopt
EVs. It becomes clear from the findings that such factors as the route configuration, delivery

practices, and operational efficiency play a critical role when deciding whether to adopt EVs.

Finally, this research makes a valuable contribution to the existing literature by explaining how
organizational change becomes a key driver for the adoption of the discussed innovation.
Although previous studies highlight the relevance of organizational change for adopting
innovations, they mainly refer to the internal organizational abilities (for example, financial
resources or technology expertise) (Zhu & Kraemer, 2005). The results of this study provide
evidence that EV adoption requires more than that, namely, a more comprehensive change of

organizational operations and procedures (Damanpour & Schneider, 2006).

This study presents new knowledge about how the pressure from the environment impacts the
adoption of innovations. Following the theoretical tradition of institutional theory, the results
reveal that there are some regulatory, climate change, and stakeholder pressures that affect
organizational behaviour (DiMaggio & Powell, 1983). Nevertheless, it is worth mentioning
that this study adds a new dimension in this regard since it shows that environmental pressures
should be analysed as strategic rather than coercive in terms of their impact on adoption
practices. Companies not only react to such pressures but also use them as a basis for proactive

activities aimed at innovation implementation (Zhu et al., 2007; Bjoérklund & Forslund, 2018).
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In addition, it can be noted that this research adds significant contributions to the field of
sustainable logistics and green supply chain management. Analysing EV adoption in last-mile
delivery, the study reveals important information about technological, organizational, and
environmental factors that can play a critical role in logistics systems within cities (McKinnon,
2015; McKinnon, 2018). As was already mentioned, EV adoption means that companies start
implementing low-carbon logistics networks and make the switch to sustainable logistics. At
the same time, this paper adds an important perspective to the body of knowledge on green

logistics (McKinnon, 2015).

Overall, it is necessary to say that this research has an important theoretical value because it
helps extend the TOE framework and provide answers to the gaps in the literature on EV
adoption. It is important because now researchers have more understanding of how
technological, organizational, and environmental factors interact in complex organizational

settings.
5.5 Practical Implications

There are numerous implications of the research results for logistics companies, policymakers,
and other participants in the shift towards a sustainable transport system. First, by identifying
the main technological, organizational, and environmental factors influencing the adoption of
EVs, this study offers recommendations on how to improve their implementation and scale

them up for last-mile deliveries.

First, logistics companies should adopt an integrated and strategic approach to the use of EVs.
In other words, they need to invest not only in the vehicles themselves but also in the
infrastructure required for their effective operation, such as charging stations, depots, and
routing software. Thus, the implementation of EVs will require coordination between various
operational elements rather than merely replacing traditional vehicles with their modern
counterparts. It is imperative for logistics companies to allocate funds for investments in the

corresponding infrastructure for years to come.

Finally, the significance of strategic alliances in the context of EV adoption needs to be
highlighted. By cooperating with vehicle makers, technological vendors, and energy
companies, logistics companies may gain access to innovative solutions and streamline the
process of implementing EVs. Relevant examples of strategic alliances include the partnerships

established by Amazon and FedEx with Rivian and BrightDrop, respectively.
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The results highlight the significance of organizational readiness and alignment. Companies
need to adapt their logistical operations, delivery network, and organizational structure to
incorporate EVs into their logistics. This would require designing new delivery paths,
upgrading fleet management systems, and training employees on how to work with emerging
technologies. In this regard, EV adoption must be understood as an organizational

transformation process rather than a technological one.

In terms of policy implications, the results indicate the vital importance of establishing a policy
environment conducive to the adoption of EVs. Public authorities can assist organizations in
the process of adopting EVs by installing public EV charging facilities, subsidizing EV fleets,
and introducing regulatory initiatives, such as creating low-emission zones. The research shows
that environmental regulation and policies greatly affect organizational behaviour, which

suggests that appropriate policies can be used to facilitate sustainable logistics practices.

Moreover, policymakers need to consider facilitating urban sustainability as part of their
transportation policy. Since the majority of last-mile delivery operations occur within urban
agglomerations, transportation policy aimed at minimizing traffic and pollution can increase
the likelihood of companies adopting EVs. This might include promoting micromobility

services, setting up urban consolidation centres, and using low-emission delivery vehicles.

The study highlights the implications of the findings for other relevant stakeholders such as
customers and investors. The increasing focus on environmental sustainability and demands
for environmentally friendly logistics may influence organizational strategies, prompting the
adoption of electric vehicles by companies. In turn, sustainability reporting practices together
with the application of environmental performance indicators may serve to accelerate the

adoption of sustainable logistics.

To conclude, the practical implications of the research under discussion suggest that the
adoption of electric vehicles in last-mile logistics requires a combination of actions in different
areas. Specifically, the integration of technology, organizational changes, and policies will help

accelerate the process of transitioning to sustainable logistics.
5.6 Sustainable and Ethical Implications

Consequently, the findings of the study have shown that the integration of EVs into urban last-
mile delivery logistics entails certain sustainability and ethical implications. First and foremost,
the use of EVs in last-mile delivery systems can be considered one of the measures that

contribute to the reduction in greenhouse gas emissions, improved air quality in cities, and the
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achievement of environmental sustainability goals. For all the companies involved in the study,
EVs are closely connected with decarbonization activities aimed at reducing transportation
emissions. The obtained results support the literature on sustainable transport systems, as it is
claimed that the use of such systems is essential for environmental sustainability and reducing

carbon footprints in logistics (McKinnon, 2018; Taefi et al., 2016).

However, it should be noted that the study findings prove that the introduction of EVs in last-
mile delivery systems represents not a mere technological substitution but a sign of a greater
transition toward sustainability in logistics systems. Instead of replacing traditional vehicles
with their electric analogues, organizations also revise their delivery networks and introduce
innovations related to micromobility systems and route optimization aimed at minimizing
environmental impact. Thus, the findings of the study are supported by the literature on green
logistics, where the necessity of taking environmental issues into account during logistics
system design is emphasized (McKinnon, 2015; Bjorklund & Forslund, 2018). Nonetheless,
the research contributes to the field of green logistics because it shows that sustainable last-

mile deliveries result from the interaction of various TOE factors.

From the viewpoint of environmental sustainability, the implementation of electric vehicles
(EVs) can help improve the environmental sustainability of urban transport networks by
minimizing air pollution, noise pollution, and the environmental consequences of congestion.
In particular, the use of electric cars is especially important in urban environments with dense
populations, in which the last-mile deliveries can significantly affect the environmental
sustainability of the city. The research results confirm the tendency toward the development of
environmentally-friendly deliveries and urban logistics practices in the form of electric vans
and cargo bicycles. Overall, these findings support previous research findings on the significant
contribution of urban logistics to achieving sustainability and improving environmental

performance (de Mello Bandeira et al., 2019).

Apart from environmental sustainability, the research findings demonstrate ethical
considerations related to corporate responsibility and corporate impact on society. Today,
companies involved in logistics activities are increasingly expected to conduct their business
in a manner that will be consistent with the principles of environmental sustainability and help
achieve global sustainability goals. Thus, the adoption of EVs is becoming one of the ways in
which companies can demonstrate their corporate responsibility and fulfil their ethical

obligations to reduce environmental damage and improve the well-being of society. These
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findings resonate with CSR literature that suggests organizations have ethical responsibilities

to minimize negative environmental impacts (Tate et al., 2014).

Additionally, it can be seen that ethics is closely related to stakeholder expectations and
institutional pressure. Organizations respond to customer, regulator, and investor pressure to
engage in more sustainable logistics operations, thus confirming the importance of ethical
responsibility as a result of external pressures on organizations. Thus, the findings support the
institutional theory that states that organizations change their behaviour based on societal
expectations (DiMaggio & Powell, 1983). Nevertheless, it can be argued that the findings go
beyond this theory in that organizations do not simply change their behaviour due to external
pressures but rather adopt a proactive attitude to environmental sustainability as an integral part

of their strategic decisions.

An additional ethical implication pertains to the role played by logistics companies in
sustainable consumption and production. Logistics companies play a significant role in supply
chains and have a great impact on the transportation of products, with serious environmental
and social consequences. In adopting EVs and sustainable delivery systems, logistics
companies gain the ability to provide more environmentally friendly logistics services and thus
contribute to sustainable consumption. Therefore, the findings align with various sustainability
frameworks such as the United Nations Sustainable Development Goals, specifically SDG7

(climate action) and SDGI11 (sustainable cities) (United Nations, 2015).

Based on the results, it can be concluded that issues related to sustainability and ethics cannot
be overlooked. The transition to EVs involves significant financial expenditures, construction
of infrastructure, and allocation of resources, which may result in a conflict between economic
efficiency and environmental responsibility. This is consistent with the current scientific
discussions on the balance between sustainability and cost-effectiveness in logistics operations
(McKinnon, 2018). Furthermore, the involvement of battery and energy systems raises
additional ethical questions about the use of resources and energy sustainability, thus indicating
that EV usage needs to be viewed from a broader perspective in terms of life cycle

sustainability.

To conclude, it can be stated that the implications of sustainability and ethics for this study
reveal that the transition to EVs in last-mile delivery logistics is not only a technological and
organizational aspect but also an important component of sustainable and responsible business

operation. In general, the results of the paper prove that sustainable logistics and ethical
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considerations should be taken into account in the process of decision-making within logistics
companies. Moreover, the study makes a significant contribution to the discussion of
sustainable logistics and ethics by providing evidence that sustainability results from the

interplay between technological, organizational, and environmental dimensions.
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Chapter 6 — Conclusion

Urban logistics has seen increasing interest in the deployment of electric vehicles as a way of
addressing the environmental consequences of urbanization and the growing volume of e-
commerce. This is because urban logistics contributes significantly to environmental problems
such as emissions of greenhouse gases, environmental pollution, and others. Thus, logistics
organizations have found themselves under pressure to develop new ways of transporting their
goods in an environmentally friendly manner. In this regard, the adoption of electric vehicles

stands out as one of the best ways to mitigate environmental effects.

In this research, the factors influencing the adoption of electric vehicles in urban logistics will
be examined using the Technology-Organization-Environment (TOE) framework. The
findings will show that adoption of electric vehicles is a multi-faceted process involving not
just the availability of electric vehicle technology but also other organizational and
environmental aspects. Contrary to what many people think, EV adoption is more than just

adopting another means of transportation.

The findings illustrate that technological aspects significantly influence the use of EVs in urban
logistics operations. Technological determinants of EV adoption included the suitability of the
vehicle, charging infrastructure, operational fit, route predictability, and logistics processes
integration. The higher level of inclusion of EVs in the logistics processes indicates that the
application of electric mobility solutions is gradually becoming an integral part of logistics
rather than experiments. The importance of charging infrastructure cannot be underestimated,
as it is necessary for effective operations, efficient charging processes, and depot-based
systems. Also, peculiarities of last-mile deliveries, including the short distance of trips,
repetitive urban routes, and depot-based transportations, make urban logistics favorable to use

EVs.

Finally, the research revealed organizational aspects of EV adoption in urban logistics
operations. They included sustainability objectives, investment capacity, operational fit,
restructuring, innovation capacity, governance, and strategic partnerships. Specifically, the
examined companies used EVs in relation to sustainable and decarbonizing initiatives with the
aim of reducing CO2 emissions from transportation. Furthermore, EV adoption required certain
organizational changes, including logistics, charging, route optimization, and fleet

management adaptations. Also, collaboration between organizations and technology providers
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was beneficial for innovations in EV adoption and operations. Finally, the organization's
innovation and learning capacities had an impact on organizational response to sustainability

and technological challenges.

In relation to environmental determinants, these factors have been equally important in
influencing EV adoption within logistics companies. As indicated by the findings,
transportation carbon emissions, the issue of climate change, environment-based regulations,
sustainability objectives, and growing environmental pressure on logistics have significantly
influenced EV adoption. In terms of EV adoption, both sustainability reporting and strategies
aimed at minimizing transportation emissions are evident among all the firms included in the
study. Therefore, EV adoption should also be understood in terms of a strategy to address

growing environmental problems in urban logistics systems.

Further analysis revealed that the TOE framework is a good model for analysing the issue of
EV adoption within logistics operations. According to the findings, the interplay between
technological, environmental, and organizational aspects of EV adoption has been
characterized by a strong interdependency among these aspects. For instance, EV technology
constraints like inadequate charging stations have been identified to influence organizational
decision-making on EV adoption. On the other hand, environmental constraints like regulatory
policies play a part in shaping the sustainability strategies of logistics firms. Therefore, EV
adoption should be seen as an organizational process. This study contributes to the existing
body of knowledge by providing a more comprehensive understanding of EV adoption within
commercial urban logistics operations. Previous research has often focused on passenger
vehicle adoption or examined individual factors separately. In contrast, this study provides an
integrated analysis of the multiple factors influencing EV adoption within real-world last-mile
logistics systems. The findings therefore, contribute to addressing the existing research gap
regarding the limited understanding of EV adoption processes within commercial logistics

firms.

The study makes significant implications from an application perspective for logistics
companies, policy makers, and sustainability experts. According to the findings of this paper,
the implementation of electric vehicles requires extensive spending that goes far beyond
purchasing vehicles, including investments in charging infrastructures, changes in operational
procedures, sustainability management, and technological adaptation. This implies that

logistics companies need to develop strategic approaches that will incorporate sustainable
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development and operational improvement efforts into their business models. Policy makers
can increase the implementation of EVs through regulatory measures related to the
environment, financial rewards, construction of charging stations, and sustainable urban policy

development.

Several limitations should be mentioned in connection with this study. Firstly, it uses secondary
sources only for gathering empirical evidence, which prevents obtaining a more in-depth
insight into real cases and managerial experience regarding operations management. Secondly,
the focus on multinational logistics companies might limit the possibility of applying the results
obtained to other organizations active in the logistics sector. Thirdly, the research limits itself
to only the TOE framework and disregards possible alternative approaches to explaining
technology adoption within logistics companies. Future studies might address the issue through
interviews or surveys of logistics managers and practitioners and achieve a better
understanding of the challenges associated with implementing EVs and organizational
decision-making in that area. Studies might also consider comparative examples in other
countries or regions, or analyse the problem under varying policies related to using alternative
transport technologies. The subsequent research might explore long-term implications of fleet

electrification in commercial logistics operations.

The main conclusions reached throughout the study include that successful implementation of
EVs for urban last-mile delivery is based on technological readiness, organizational change,
strategies employed, changes in operations, and the environmental situation around EV use.
Due to growing environmental pressures and issues concerning urban sustainability, electric
cars can be predicted to have a significant impact on the development of sustainable urban

logistics.
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Appendix

Table: 1 Detailed List of Documents Analysed

Company Document Title Year | Document Type Key Focus Area
Sustainability EV fleet expansion,
Amazon | Amazon Sustainability Report | 2024 | Report carbon reduction
Amazon The Climate Pledge 2024 Su‘sj[a1'nab111ty Net-zero strategy
Initiative
Amazon | Rivian EV Deployment News | 2024 | Corporate News EV delivery vans
DHL DHL Sustainability Roadmap | 2024 | Sustainability Fleet electrification
Report
Annual Report Logistics
DHL DHL Annual Report 2023 modernization
Corporate Internal EV
DHL StreetScooter Initiative 2025 | Innovation Report | development
UPS UPS Sustainability Report | 2024 | ESG Report Alternative fuel fleet
Corporate
UPS Smart Logistics Initiatives | 2024 | Publication Route optimization
ESG Report Carbon neutrality
FedEx FedEx ESG Report 2024
EV fleet
FedEx BrightDrop Partnership 2024 | Press Release modernization
Sustainability
Royal Mail Royal Mail Sustainability 2024 | Report Urban EV delivery
Report
Environmental Decarbonization
Royal Mail Steps to Zero Strategy 2024 | Strategy
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